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B o6MCTif KaHaAHliB!!IIOHHoro CTpoHTeAbCTBa y Hac a Co103e HaKonAeH yme 

ReMa.llblli Oilb!T II HMeiOTCJI liHaqi!TeilbHble ,.!IOCT~JKI:HIIJI. 
K colllaAeHHI01 11 aroT onblr H aTII AOCTHJKeHHJI He oTpa&eHbl er,ge AOCTa· 

TO'IHO B cne~II3Ab80H AIITCparype If, T8KHM 06p=t30M1 OCT810TCil B .!IIIB'II!Te.llb• 

HOlt Mepe HCH3BeCTHbiMII lliHpOKHM M3CC8M CTpOHTeAe.ii K311BAH39!!HU II He MOrAH 

6b1Tb ilOAHOCTbiO HCilO.Il30B3Hbl. 

Y'lltTbiBaH ABBHO HaapeswyiO HeoOxOAHMOCTb a BbmycKe KHnrR, Koropall oc­
aei!JaAa 6b! H CHCTCM3Tit3Hp0B3A3 Cil0C06bl II MCTO,.!Ibl O'IHCTKU CTO'IHbiX 80.4, KBK 

H3 Hall!elf, TB!t If l1Brp3HH'IHOH npaKTIIKH, 0ACCCKOe 06!1BCTHOC OTAC!IeHue 

BHHTO BOAOCHa6JKeHHII 11 caaHrapPoll TeXHIIKu npiiHIIAO Ha ce611 HliABHHe nep­

aoii qacr11 TpyAa npo<J!. B. 0. BoTyKa .O'IIICTKa 6blrosblx croKoa" 

-"MeXBHII'IeCKHe cnoco6bl O'IHCTKH". 

B npCAAarae~o~olt KHRre npo<Jl. B or y K co6pu H CIICTeMaTH3Hpoaat. HaH6o· 

.11.ee geKHOe Hll pycCKOli II lfHOCTpaHHOH Hay'IHO·TCXHH'ICCKOH AHTeparypbl H HH• 

.llleHepHOH npaitTHKr.t 00 sonpocaM MCX3HH'I.!CROH O'IHCTKH CTO'IHbiX 80,1!1 lfli.I\O.IKHB 

COACpJKaHHe B .JICHOli If ,.!IOCTYOHOH <J!opMe, 

ByAy'IH He TOAbKO reopeTIIKOllf1 HO ll 6D.IlbWUM npaKTIIKOM a o6AaCTH npoeK· 

THpOB3HHJI If CTpOHTCJ\bCTBB KaH3.1\Hli8!JHH 1 BBTOp ,.!19.1\ TaKa;e If npaKTif'ICCKife 

YKBllaHHJI B 06AaCTH ilpHMeHeHIIJI pac'leTa If CTpOIITe.I\IICTBa Taro liAR HHOrO 

o6'ena. 

0Aeccxoe o6Aacruoe BH11TO BOAOCHa6JKCHHR If caHHTapHOH reXHIIKH C'IH• 

raeT, 'ITO nORBAeHHe' HBCTOili,!JCR KHHrH OKalKeTCR CBOeopell!eHHbiM 1f OOAeliHbiM 

JCaK AJ\ll cry,.!leHTOB cnegl!aAbHbiX BTY3'oo, TaK H AAJI WllpOKHX Mace IIHMCHe· 

pOB, CTpOHTeAeli KBHBAU33Jllflt If C3RUT3pHbiX apa.qe.lf, 

Jloe3U/IUYM 0AeCCK010 o6AaCtnHOtO OmAeAeHUR 
BHHTO BoAocHa6.11teHun u caHumapHou mexH.UKu 
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OT ABTOPA 

BoupOCbl O'llfCTKII CTO'IHbiX BOA B HaCTOJII!!ee BpeMSI nplfo6peT310T ace 601\b­

wee liHa'!eHHC, K Ha'olaAy BTOpOJi USITifJ\CTKH KOI\I'I'ICCTBO KaHaJ\I!liOB3l!HbiX ropo­

AOB Cowsa A013e,lleHo ,110 55. nocTaHOBJ\eHH!IMH XVII napTc'ea,lla sa ro,llbl BTO­

poli USITHJ\CTKH npe,IIJCMOTpCHO KOJ\I!'IeCTBO KaHaJ\HliOBaHHbiX ropOJtOB yaeJ\H'IHTb 

,11;0 125, T. e, COOpJ,iiHTb HOBble 70 KaHaJ\H3ayHH B HBII60J\ee KpynHbiX HHAYCTpH• 

al\bHbiX H 8JIMHHHCTpaTHBHbiX yenTpax. B Jlal\bHelimeM paaslnHe Kana.II.HaayHoH­

HbiX ycTpoikTB B nacell.ftHHbiX MecTax CCCP noii,~~;eT el!!e 6o11.ee wnpOKifMif 

TeMUBMH· 

CTpOHTC.IlbCTBo KaHal\llllaJ.!IfH neMbiCII.HMO 6ea ycTpoiicTBa cooTBeTCTBYIOI!!HX 

OIJHCTHblX ycTaHOBOK1 Ha3H3'1CH11e KOTOpbiX, B OCHOBHOM1-orp3AHTb OT :iarpJI3He• 

HHJI CTO'IHbiMH BO,II;aMH BOJIOCMbl1 UO'IBY H BOliAyX. 

0Anai<o, B coapeMeHHbiX O'IIICTHbiX ycTanosKax B yc.II.OBH.Rx CCCP ae TOII.bKO 

AOM!IHbl 6biTb paapeweHbl CaHIITapHO • rHrHeHH'IeCKHC BOnpOCbl, HO H BOnpOt'bl 

IICUO.Ilh30B3HHH IIMeiOigHXCH B CTO'IHhiX BO,II;aX geHHhiX BCI!!eCTB, 6ea napyweHIIII', 

KOHe'IHO, OCHOBI!b!X Tpe60BBHHH CBHHTapHO • rHrHCHII'ICCKOrO nopa,I!Ka, 

Paapewa.R aonpocbi O'IHCTKH CTO'IHbiX BO.ll, ueo6xoAHMO Y'IIITb!BaTh H MIIHepa-

1\llliYIOI!!YIO CDOC06HOCTb Toro HO,II;OeMa, Ky,l!a nO,Il;JI.elKaT cnycKy DOCJ\C O'IIICTKII 

CTO'IHbiC BO,ilbl. 

Kax HaaecTHo, a KaRaii.Hllal!HIO nocTynawT KaK 6wToawe CTOKH (xoaalicTBenno· 

cJleKBJ\bHble BOAbl), TaK H npOMbiWJI.eHHble. 

XapaKTep npoH3BOACTBa 11 KOAH'IeCTBO npoMbiWI\CHHbiX CTOKOB 3Ha'IHTCilhHO 

BJI.HHIOT HB 061!!HH COCTaB CTO'IHbiX BOA, DOCTynaiOI!!IIX AJ\H O'IHCTKH Ha O'IHCT­

HbiC coopylKeHHH. B TO BpeMa, KaK 6wToaoii CTOK ,~~;ocTaTO'IHO xopowo HllytJeH 

H COC1'BB CTO'IHbiX BOA 6hiTOBOr0 C'rOKa MOlKCT 6b!Tb ODpCACJ\eH 6o.11.ee HJ\H Me• 

see TO'IHO B liRBIICIIMOCTH O'r HOpM BOJlOOTBC,II;eHHH 0 CTO'!Hble BO,ilbl DpOMbiWJI.CH• 

HbiX npeAnpHJITHii HMCIOT CBOH cnegH~If'leCI(H!i COCTaB He TOII.bKO B pa3J\li'!HbiX 

OTpaC.Il.IIX npOH3BOACTBa1 HO ll B O.llHOH ll TOJI Jl!e OTpaCJ\ll npH pR3J\H'IHbiX Me• 

TOAax o6pa6oTKH, paa.lli!'IHOro po,~~;a xapaKTepa cblphH H np. 

3a,I[8'1CH H8CT0lll!!ero TPYAB HBJI.JIIOTCH BODpOCbl O'IHCTKII 6biTOBbiX C'IO'IHbiX 

BOJt, lJpe3Bbi'I8HHOe pa3H006pa3He np0113BO,II;CTB B COBptlMeHHbiX yCJ\OBHliX Ha­

mei'O Coroaa, BecbMa pa3J\H'IHble no cocTaay caoeMy npoH3BOACTBeunwe cToKH 

Tpe6yiOT HX H3Y'ICHHII JIJ\Jl pa3J\l!'IHhiX no XepaKTepy npOHliBOJICTB H YCTBHOBAe­

HHII A.ll.ll Kam,~~;oro Hll HHX cao11x cnegH~HtJecKHX ycTaHoBoK AAH O'IHCTKII. Pas· 

peweaHe BTHX aonpocoa 6eayc.II.OBHO AO.Il.II!Ho HBHTbCJI aaAa'!eii oco6oro TPYAa 

,0'1HCTKH DpOMbiWJ\CHHblX CTO'IHbiX BOA" II B Hamy .Sa,ll;a'ly He BXOAHT. 

Oepexo,~~;a K 6biTOBbiM cTOKaM, CJ\eAyeT yKa.saTb, 'ITO npH O'IHCTKe CTO'IHbiX 

BOA HC06XOAHMO CTaBHTb OCHOBHOH 3aAB'ICH MHHepaAH311ijHIO BCeX HMCIOigiiXCJJ 

B CTO'IHhiX BO.l!BX OpraHH'IeCKIIX Bel!!eCTB 6ea Yl!!ep6a ,ll;J\ll BOAOeMa, Ky.lla cny· 

CKaiOTCH CTO'!Hble BO,Il;bl IIOCJ\e O'IHCTKH, 6es 3arpH3HeHHH llO'IBbl II B03AyXa. 

8 CTO'IHbiX BO,Il;8X HBXO,II;IITCH DpHMeCII pa311.li'IHOrO X8paKTepa: MHHepaJ\hHble 

H opraHH'IeCKHe, pacTaopennble 11 aepacTaopenuble, nAaaaiOI!!He, cycrreaaHpoaan­

Hble, BAeKOMble no AHY H np. 
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QqeBHAH01 npogecc O'IHCTI<H CTO'IHbiX BO,ll 6y,lleT ycneWHbiM H !:le.lleC006paa• 

HblM TOr.<l;a, IIOrAa loll!Hepa.llbHble DpHMeCH 6y,11yT OTAel\eHbl OT OpraHH'leCKHX, a 

DOCAe,llHHe pa3AeAeHbl DO xapaKTepy CBOeMy, H IIBJI!AB.II rpynna oprBHH'leCKHX 

BeigeCTB 6yAeT DOCTaBIIeHa B YCJIOBII.II Hali60Aee 6AaronpllliTHble A.llll nee B 

CMblCJie DpOXOll!.AeHII.II npogeCCB MHHepaAH3agHII. 

CoopeMennyiO O'lHCTHYIO ycTanosKy cAe,llyeT paccMaTpHBaTb KaK Kpynnoe <Jla6· 

pll'lHO • 32BO,llCKOe npeA!lpHliTHe C pli,IIOM yexos H o6.113aTeAbHbiM Hai\II'IHeM 

Koneellepa. TaKIIM KoueeiiepoM ua O'IHCTnoli yctanoaKe .IIBJIBeTca TeKyJBaH aT co· 

opyzeHH.II K coopyll'.ettHJO, .4a H o npeAeAax caMoro coopy~eHHll, O'lHf!!BeMa.ll 

BO,Ita. OtAeJibHble coopy}l!.eHHll BBABIOTCB gexaMH. A11a noAnoll ana.11oruu c <Jla6· 

p11'1HO • 3BBOJICKIIM npeAilpHBTHeM C.lleAyeT yKa32Tb H Ha HC!IO.I\b30BBHHe H ne• 

pepa6oTKJ no60'I!Ib!X npOAJKTOB. He TOAbKO O'IHCTKa CTO'lHbiX 80,11, HO H HC• 

DO.I\b30BBBHe I!Me!Of!!HXCII B CTO'IHOll BO,lle geHHbiX npo,llyKTOB CTBBHT HB O'lepe,llb 

BOnpoc 06 113BJie'leHHH H3 CTO'IHbiX 80,11 ll!.llpOB, IICDO.IIb30BBHHe HJIB JIAH DO.IIJ" 

'!eHHII raaa, ucnoAbaooanHe neperHHBWero n.11a B Ra'lectae y,11o6penua, oprauu· 

3B!:!IUI pb16Hb!X DpJJIOB H np. H np. flp11 BTOM C.l\eAyeT DOMHHTb, 'ITO opraHH38• 

t!HH 9THX 10no60'IHbiX" Ha nepBblil B3r.lll!A X03HiiCTB 3HB'IHTe.l\bHO 06.1\Cr'laeT H 

OCHOBBYIO 3BAB'IJ O'IHCTKH CTO'lHbiX BO,ll, 6e3 HapyweHHH OCHOBHbiX CBHIITBpHO• 

I'HI'HPHH'IeCKHX JCIIOBHH. 

flpogeCCbl O'IHCTKH CTOtJHbiX BOA, HB'JHHBJI C HBiolfiO.IICe OpHMHTHB!IbiX H3 HHX 

(yAepll!aHIIe rpy6biX MCXaHH'IeCKHX npi!MCCe!i), nepeXOAH KO BCe OOAee C.I\OJKEibiM, 

.8BKBH'IHBBIOTCH HBH60.11ee C.I\OIKHbiM XHMIIKO • <flH3HKO • 6HOI\OrH'JeCKHM npogec· 

COM (00.1\ll opornCHHH, fiHOI\OrH'IeCKIIC lflHAbTpbl, YCTBIIOBKH C aKTHBHbiM H.IIOM). 

aTa genb DOC.I\eAOBaTC.IIbHO npoBOAliJBIIXCH npogeCCOB O'II!CTKII, a C.I\C,'IOBBTCAbHO 

H COopy&eHHH, B KOTOpb!X BTH npogeCCbl O'IHCTKH OpOBOAIITCll, MOli!.CT 6b!Tb 38· 

I(OH'ICHB B .SaBHCHMOCTH OT xapaKTepa H MHHCpBIIH3YIOJBeH CDOC06HOCTH TOI'O 

BO.liOCMa, KJAB CDYCKBIOTCH CTO'IHbiC BOAbl OOC.IIC O'IHCTKH, HB TOM HAH HHOM 3Bene. 

Mbl opoBOAHM 11ai16o.11ee cyJBeCTBCHHJIO rpaHb Meli!.AY opogeccaMII MexaHHtJe· 

CKOii O'IHCTKH II DOCI\CAYIOI,!lelt 6110.1\0rH'leCKOH O'IIICTKII II nepsy10 '!aCTb Hawero 

Tpy,~ta DOCBliJBBCM HCKAIO'IIITC.I\bHO BOupocaM MeXaHII'leCKOll O'IHCTKH. 

B RarneM TPY ,11e Mbi ctapaAHCb no B03MOIJI.HOCTH no.IIHO H CIICTeMaTH'ICCKH 

OXBaTHTb see cyJ!!eCTBJIOJBIIC B HBCTOllf!!Ce apeMJI CDOCOfibl MeXBHII'ICCKOH O'IHCTKH 

11 coopyzeHHII, B KoTopblx BTH cooco6bl O'IHCTKH npoBOJIRTca. HeKOTOpble H3 

BOOpOCOB HBMH C03HBTC.IIbHO AHWb OOCTaBAeHbl, HO He JTO'IHeHblo K BTHM BO• 

npOCBM CAeAyeT OTHCCTH COOC06bl XHMH'IeCKOit, BCpHee MCXBHO • liHMH'IeCKOll 

O'IRCTKH 6bJTOBbiX CTO'IHbiX BOA, MB.I\0 npiiMCHIIeMOH B HBCTOlll,!lee speMll, 

HeKOTophlX sonpocos Mbl coeepweHHO He J<OCHYAHCb, Hanpi!Mep, 6eH3HHOYAO· 

BIITCAeil, CtJHTBll, 'ITO OCHOBHBJI 3a,lla'!a BTHX COOpyzeHHll- OXpaHa JAH'IHOH Ka• 

HB!IH!IB!!HOHHOil CeTH,-H DOTOMJ OHM JIO.IIll!.Hbl 6b!Tb H3.1\0lltCHbl .1\1!60 B Kypcax 

.,KaHBAIIl!B!JIIH 3ABHHH", .111160 B Bc>Dpocax ,0'1HCTKH CTO'IHbiX OpOMbiWAeHHbiX BOA•· 

B IIBWCM TpyJie Mbl CTapa.I\HCb OXBBTH'fb HMCIOJBI'liCJI B B8WCM pacnoplllKCHHH 

uatepuaA KaK no O'IHCTKe CTO'IHbiX BOA B CCCP, Tall u ,.!IBHHbJe no KannTaAu· 

CTII'ICCKHM CTp3H8M, DOMH.II, 'JTO ODbiT II AOCTH:!tCHIIR K3DHT3JIHCTH'IeCKHX CTpaR 

AO.IIll!.Hbl fib!Tb HCOOJ\bSOBBHbl 11pH pa:tBOpB'IHBBIOJBeMCJI K8H811H3aQHOHHOM CTpO• 

HTel\bl'TBC y RBC B COI0.\!8 C BBe,.!l;eHHCM1 KOHC'IH01 COOTBeTCTBYIOI,!!HX HaWHM 

ycAoBHliM KoppeKTHB. 

Opn Hl!Aozenlln sonpocoB pac'leTa coopy&eHHil HBMH npuseAeBbl pa3.1\H'IHbJe 

HOpMbl OpOCKTHpOBBHHll, Dpll BTOM OC060 Rb!Ae.lleHbl opeMeHHble HOpMbl npOeK• 

THPOBBHIIII O'IIICTRbiX coopyll!.CHIIH AJ\11 fibiTOBbiX CTOKOB, DpiiHHTbiC B AeKa6pe 

1933 r. HapKOMBTOM KoMMyna.l\bHoro Xo.sailctsa PCCIJCP. 

Bee yRa3aHHble HOpMbl .IIBAliiOTCH opueaTHpOBO'IHbiMH H 6eayc.IIOBIJO speMea· 

HbllltH. PeaJ<IIIi poeT cTpoHTCAJ>CTBa O'IHCTHbiX AMI cTO'IHbiX BOA coopy~eHnA B 

CCCP cTaBHT aonpoc o pagHOHBI\bHoli SKCD.IIOaTaynH BTIIX coopy&eHHll, a c.11e· 

AOBaTeAbHO H 0 B03MOJJ!HO DOBbiWeHHbiX HB HBCTO.IU.QHll MOMeHT 3arpy3KBX BTIIX 

coopymeHMii, 

YKa38HHOe DOAOJI'teHHe He MOI!IeT He OTp88HTbCR Ha HOpMaX npoeKTi!pOB8BIUI 
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B CTOpOHY J!OilYCTHMOrO II pa!:lHOHaAbHOrO llOBh!WeHHl'l Harpy30K Ha COOpyJI{eHHl'l. 

HaM H3BCCTH01 'ITO HapKoMaT KoMIIIIyHaAbHoro Xo3JIHCTBa PC$CP yme npu· 

CTYllHA {( nepepa60TICC llpHHJITbiX liM 8 1933 ro,11y BpCMCHHb!X paC'lCTHb!X ROpM. 

,2J;aAee, Mbl C'IIITaCM He06XO,IIIIMbiM llOA'ICpKHYTb, 'ITO H HOBbiC HOpMbl )IOAlKHhl 

8 KalKAOM OT)ICAbHOM CAy'lae, B 3aBIICIIMOCTi! OT MCCTHbiX YCAOB14H1 DOABepraTbCII 

YTOI.JHCHIIIO H H3Y'ICH1410 H!:l TOH 'IBCTII coopymeHIIli, KOTOpble B03BO)Il!TCB B nep• 

BYIO O'lepe)lb CTpOIITCAbCTBa YCTaHOBKH )IJ\JI O'IHCTIUI CTO'lHbiX BOJ!, 

Heo6xo,.!IHMO TaKz.e nO)I'!epKHYTb, 'ITO aonpoc uopM )IOJ\JI{CH 6b1Tb recHo yus· 

3au c uonpocoM y'leTa KOAH'leCTBa nocTyna!OI,geii Ha OT,.!ICJ\bHble coopymeHHJI 

CTO'!HOli BO)Ibl H .Ka'!~CTBCRHbiM H KOJ\H'ICCTBCHHJJIM 8CflcfleKTOM O'IHCTKH Ha BTHX 

coopy)!(eHH.RX. 

K coz.aAeHHIO, KaK npaBHJ\01 TaKoro y'leTa ua namHx yerauoaKax He'l' n, ei,ge 

xyJKe, AO CHX nop CJBC peAKO npoeKTIIPYIOT coopylECHIUI ,IIJ\11 Y'ICTa BOAbl If 

,111\JI HOBhiX YCTBHOBOK. 

llacro ueucnpaaaa.11 pa6ora '!BCTH coopy)!(cHHli (neperpy3Ka, BcAeACTaue 

orcyrcTBHH y'leTa, HJ\H ApyraH rrpu'lHHa) orpaJKaerc.R Ha yxy.11meauH pa6oTbl 

llCCH O'lHCTHOli ycTaHOBICll H BC,IICT K HenpaBHJ\bHOMY 3aHIIJKCHll10 HOpM Harpy· 

30K ua ace coopyll'leHHJI. 

B ~<ouge KamAoii rJI&Bbl, nocoJJJBeHnoii TeM HAll I!Hh!M coopyllleHHIIM, Mhl era· 

paJ\HCb ,4aTb ,llaHHble 0 CTOHMOCTH BTHX COOpy.!ReHHli, 11pll 'lCM CTOHMOCTb BTU 

DblpaJKCHII.1 KBIC STO llpi!HJITO Ael\aTb, B py6AIIX 1926 r. 

CTOHMOCTb coopyll'leHI!Ji OTHCCCHa H8MH K 1 .M3 CTO'IHOH BO,.!!b11 nocrynaiOJBClf 

B TC'ICHHC CYTOK Ha O'li!CTYIO YCT8HOBKY• fie3yCJ\OBH01 STa CTOHMOCTb l!aBHCI!T 

OT HOpM BOJ!OOTBC)ICH!i.R; YBCJIH'lCHHe llOCACJ!HHX BC,IIC'l' IC YMCHblleHHIO KOH!JCH• 

'1'p8!JHH CTO'IIIbiX BOA, K 061\er'leHHIO O"'IICTICII HX1 a CJ\C,ltOBBTCI\bHO, II K YMCHb" 

weHHIO CTOHMOCTH O'lHCTHbiX coopy)!(cHHli. flpHBC,.!ICHHble aaMH !JHcflpOBble ,11au· 

Hb!C HCXOAJIT 113 CpC,IIHHX HOpM BOAOOTBCACHIUI B 100·120 ~ B CYTKII HB JKHTCJ\.11. 

HacTOHJBHli TPYA pac'lHTaH Ha noArOTOBI\eHHOro 'IHTaTCJ\H, 3HaKoMoro c ocHo· 

BaMI! KaHal\1133!!1111, C XIIMI!CJI BOA1>11 C OCH088MH MHKp05HOJ\OrHH. 

B aaKI\IO'lcHHe C'lHTaro CBOHM npi!IITHbiM ,.!IOI\rOM nblpa311Tb 6Aaro,.!lapHOCTb 

0AeCCKOMY o6AaCTHOMY rrpaBJ\CHHIO HHTO BoAOCHa6lll:eHHII 11 CaaurapHoli Tex· 

HHKH B J\Hge npeACCAaTC.I\11 npaBJ\CHHH, AHpeKTopa o,~~eccKoro BoAOKaHai\­

TpecTa, B. C. K BIll.! II H c K oro, saM. npe,~~;ceAaTeJI.R npaaAeHH.R HH:t~. A. H. Be p· 
H II K a If "1.1\CHa npaBACHI111 Hill£, ,21;. C. 5 II H 0 B a 38 BblnycK HaCTOBJBCrO 

TPY ,~~;a. 
Oco6yro npH3HaTCJ\bHOCTb npunomy JIOgeHTaM r. a. E a c c y, A. B. r a H" 

A e J\ b M a H II 5J. fl. 3 B B r H H C K 0 My, OICa3aBWIIM MHC UOMOJBb COBCTII.MH lipH 

cocTaBACHIIH HacTOIIJBero Tpy,11a. 

llpocp. E. 0. Eomyx 
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rJ\ABA nEPBA~ 

MEXAHH4ECKHE CnOCOEbl 04l1CTKI1 CT04HbiX BO.ll, 

§ 1 

BBE,4EHME 

Cnoco6bl O'IJIICTKII CTO'IJHbiX BOA MoryT 6h!Tb pasAeAeHh! B ocHOBHoM Ha 

cnoco6hl MCX&Hli'IJeCI(OH O'IIICTKII II liB COOC06bi 6110.1\0I'li'IJCCKOH O'IIICTKII. 

DepBbie 113 HIIX IIMeiOT geAbiO ocuo60.4HTb uo.4y oT .SHa'IIITeAbHoro 1(0.1\li'IecTaa 

:>praHII'IeCKIIX II MIIHCpBIIbHbiX BCI!6CCTB1 HBXO,Il;.lll,QIIXCJI B CTO'!Hb!X BO,IJ;BX KBK BO 

B3BCWCHHOM II B DJ\BBBIOJMCM COCTOHHIIII 1 TBK II BJ\eKOMbiX 00 AHY CTO'IJHOH 

BO.!IOH, BTOpble (6110.1\0f'II'IJCCKIIe) COOC06bl O'IJIICTKII ,IJ;OJ\atHbl COBepweHHO O'IIICTIITb 
u 

CTO'IJHYIO B0.4y, I(BK OT OCTBTKB Mel\b'IBIIIDIIX B3BeWeHHbiX 'IJ8CT11ij1 TaK II OT 

paCTBOpCHHbiX B BOAe oprBHH'IeCKIIX BCJMCCTBo 

Dp11 nepBbiX CIIOC06ax Dp11MCHJIIOT1 B OCHOBIIOM1 'IJIICTO MCXBIIH'IJCCiWC paa,~~;e• 
1\.eHHe BO,II;bl OT npHMCCeJi H DOTOMY OHII H83b!BBIOTCII cnoco6aMH MeXBHH'ICCKOH 

O'IHC'TK11 1 BTOpbie, I'JI.BBHbiM o6pa::IOM, 6a.sKpyiOTCJI HB JK113HC.4CJITCAbHOCTII 6aK· 

TepHli, UO'ICMY II H83hlBBIOTCJI cnoco6aMII 6HOJI.OI'II'IJCCKOH O'IIICTKII, 

Cnoco6br MexaHH'IecKoli O'IMCTKH MOZHO HassaTb cnoco6aMII HenoAHoi:l O'ti!CTKII 

CTO'IHOi:l B0.4bl, TBK KBK B pe3y.ll.bTBTe npi!MeHeHIIll IIX Mbl IIOJI.Y'IBeM OCBCT.II.eltHYIO 

BOAY, OCB060JK,IJ;eHHYJO .II. I! lOb B TOH IIAH 1111011 CTeOeHH, B 3BBHCIIMOCTII OT 

XBpBKTepa O'IIICTHhlX COOpymeHHH, OT Hep&CTBOpCHHbiX B CTO'IHOH BO,IJ;e MI!Oe• 

pBAbHhlX II OprBHH'ICCKIIX 'IBCTH!J. 

DocAeARHe, no xapaKTepy caoeMy 11 y,~~;eAI>HoMy secy, MoryT 6biTb pasAeAeHbi 

Ha Tpll rpynnbl: 1) 'IBCTM!Jbl TliJKC.II.biC1 KBK B.II.CKOII!biC IIO AHY1 Tal( II 6biCTp0 

OCBJK48IOJMIICCll 113 B3BCCH, 2) Bl!BeiOeHI'IhlC 'IJBCTII\!bl H 3) IIA3BBIOI,!!Ite 'IBCTII!Jbl. 

Ha116o.11.ee THJKe!lble, 6biCTpo· ocaa:,D;aJOI,!,I.Hecl! 'I&CTII\!bl, a OC!iOBHOM, liBAliiOTCll 

'IJBCTII!!BMII MIIHepa.ll.bHbiMII1 MeA.II.eHifO•OCBJK,IJ;BIOI!!IICClJ B3Be~eHHble '18CTII!!bl II 

II.II3BBIOJMHC-lJBAliiOTCll 'IJBCTII!!BMII oprBHH'IJeCKIIMII, 

CyJMeCTBYIOJMHe cnoco6bl MexaHII'IJecKoi:l O'IIICTKH CTO'IHbiX BOA MoryT 6b1Tb 

p83,4CACHbl B 33BHCHMOCTII OT xapaKTepa sa,~~;eplltiiBBeMbiX I!MII 'IBCTH!! na: 

}. IICCKO.IIOBK111 YCTpaHBBCMble JlAll y,~~;epzaHHll HBII60.IIee TlllKI2'JiblX 'IBCTH\!, 

2. peWCTKII I! CIITB, H3SH3'1CHIIe KOHX yAepJKIIB3Tb 113 CTO'IHOli BO;l,bl II.II&Ba· 

IOI,!!He II H81160Aee KpynHbiC B3BCIOCHHbJC 'IJaCTII\!hl1 

3. paSAII'IHOrO THD3 II ICOHCTpyKijidf OTCTOlfHHKII, C.II.YlEBJMHC Jl.ll.ll y,~~;epJEBHHJI 
opraHH'ICCKIIX B3BemeHHbiX '13CTM!J, 

0TCTOHHIIKH B CBOIO O'lepe,'l;b pa!1,4C.IIliiOTCll B 33BIICIIMOCTII OT xapaKTepa 

,ll;BH~Cifllll B HIIX CTO'IHOJi BO,IJ;hl II MeTO,IJ;OB o6e3BpCllti!BaHHJI 0CC,I!BIOfB£1X B UIIX 

'IBCTH!J (11.11.8) Ra: 

a) OTCTOHIIUKII rOp1190HT&JI.bHble H BCpTIIK8AbRble, 1!3 KOTOpbiX oca.at,IJ;aJOJSHliCB 

IIA yAa.llneTCJI ,ll;AJI caoero o6~3Bpeznsaonll; 

6) CCOTIIK"TBMKH1 1IpCACT3B.IIliiOJMHe C060JO I'Op1130HTBAbHblH OTCTOHHHK1 B KO· 

TOpOM DpOIICXO,Il;HT He TOJI.bKO OTCT&IIBBHHe, HO H o6eaapeJSHBBHHC (nepei'HHBBRHe) 

OCBJK,'I;BIOJMCI'OCll HAa; 

B) ABYX'RpyCRble OTCTOiiBHKH, BepXHllll 'IJBCTb KOTOpbiX npe,IICTBB.IISICT ropH· 

.SOBT8.11bHhlJi OTCTOili'IHJr, a HlllltHJIJI '>BCTb-.llarHHB&TeJI.bHBSI KaMepa JIASI OCBJK• 

Jl&IOJYerocn Hila. 
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0TCTOiiHHKII, ycTpaHBaeMble CO cneyHBAbHbiM H3::1HB'IeHI!eM-,II;AH y,~~;epl!laHHJI 
113 CTO'IHOi% BO,II;bl Ae!'KHX lllllpOBbiX npnMecei:i-Ha3biBRIOTCfl .ICHpOAOBKBMH. 

flepe'IHCAeHHble COOC06bl MeXBHH'ieCKOii O'ii!CTKH IIpHMCHIIIOTCJI o6bl'iHO D 

T3KOii OOCAe,II;OBaTeAbHOCTH: neCKOAOBKH, peWeTKH HAH CHTa U OTCTOlfHIIKH, npH• 

'ICM O'ii!CTKB MOl'KeT SaKOH'IHTbCB H Ha BTOpOM 1!3 YK333HHbiX BT3llOB (AeHHHI'pa,~t). 
AMepHKBH!!bl o'leHb '!acTo ycTaHaBAHBaiOT peweTKII nepe..,; necKOAOBKaMH. 

EcAH CTO'!HaJI uo,~~;a noJJ;uepraeTcfl B JJ;aAI>HeliweM e!Be H 6HoAoruqecxoll 

O'iHCTKe, TO COOC06b! MeXaHH'ieCKoli O'IHCTKH, .IIBMI.IICb COOC063Mll npe,!!BapH• 

TeAbROii O'IHCTKH, OCBCTA.IIIOT CTO'IBYIO BO,IIy, y,llaAHIOT HS Hee p11,11; MHHepaAbHbiX 

I! opraHH'IeCKMX '13CTHj!, 'ICM 3H3'1HTeAbKO 06ACI''IBIOT JJ;3AbHCiiWy10 6HOAOI'H• 

'!eCKYIO O'IHCTKY. 

0'1HCTK3 CTO'IHOif BOJJ;bl JJ;OA.li!.Ha o6ecne'IHB3Tb CaH.·l'Hl'lfeHI!'I, YCAOBIIfl HRCCAeH· 

HOI'O MCCTB I! HI! B KOeM CAy'lae He 331'pfi3H.IITI> BOAO~MOB, OO'IBbl IIAII BO.BAyxa, 

Bb16op CROC06a O'IHCTKII CTO'IHOH BOJJ;bl SBBHCIIT OT KOMOAeKca MCCTHbiX 

yc.IIOBHii: xapaKTepa II KOAII'ICCTBB CTO'IHbiX BOA, KAifM3TII'ICCKIIX, TODOrpaqJH• 

'!eCKHX H DO'i8eHHO•!'eOAOI'H'IeCKIIX YCAOBIIIi, xapaKTepa, MOJBHOCTII I! HB3H3'1CHHH 

ecTeCTBeHHOI'O BO,!I,OeMa H np. H np. 3a,!l,a'!a STa AOBOAbHO CAOl'KHBfl I! 60AbWa.lf. 

§ 2 

KOA114ECTBO 11 KA 4ECTBO 11AA B CT04HbiX BOAAX 

B uonpocax MexaHH'!ecxoii O'IHCTKH Han6oAee cepbe3Hb!M u CAO.>KHbiM .IIBAJieTcll 

uonpoc o6eaupeJKHBaHHfl u payuoHaAbHoro ucnoAb30BaHHH y,~~;epJKaHHbiX opraHH" 

'ICCKI!X '!aCTI!!! (uAa), 

KoAH'ICCTBO CyXHX B3BCWCIIHbiX BC'!!CCTB B CTO'IHbiX BOABX DO npo<Jl. C T p O• 

r a H o a y orrpe,~~;eAneTcs B 35-50 t Ha 1 'ieAOBeKa u cyTKH; .sHall uopMy 

BOJJ;OOTBe,II;CHHII, MOli!.HO Ae!'KO orrpe,~~;eAI!Tb KOHJ1eHTp3!!UIO CTO'IHbiX BOA B OTHO• 

WCHHI! KOAH'IeCTBa B3BCWCHHbiX BC!BCCTB 1• 

C. H. CTporaHOB ,~taeT cAeAyiOJ!!YIO Ta6AHJ1Y onpeAeAeHHII KOHJ.lCHTpagua cTo'l· 

HOH BO,II;bl B Mt Ha A IICXO,llll H3 KOAH'IeCTBa B3BeWeHHbiX Bei!!CCTB npH HOpMe 

B 50 l Ha .lKHTe.IIJI B cyTKII ( Ta6J\H!J3 1 ). 

Ta6ARga1 
--------------------------.-----.------.----.-----.------

PRCXOA BOAbi !:!a 1 IKUTeA.R 

BsaeweHHbiX lle'!!eCTB npH 105" B Mt Ha liHTp 

OcaADK no o6'eMy (97,5% B0401, 2 'laca 
OTCTaDBOHHll) • , • 

1000 

2,8% 

as ... 

590 

1,6% 

100 A 150 A 200 .. 

500 333 250 

1,4% 0,9% 0,7% 
--~----~----·------'-----'·-------'-------

IJpH 9TOM BCI!!CCTBa OC3li<JJ;3101!!HCCSI COCTOJIT H3 25% MI!Hepal\bHbiX Bei!!CCTB 

H 75% opraHH'ICCKHX BCI;!!CCTB. 

flo ,!l,aHHI>IM HH!K. 11 M r 0 IJl a (I m h 0 f f) B 06bi'!HbiX ropO,IICKHX CTO'IHbiX DO• 

,II;BX- 6biTOBbiX CTOKaX- DpH HOpMe BO,II;ODOTpe6AeHI!Jl B 150 A Ha 1 'leAOBeKa B 

CYTK!-1 06'!!CC KOI\H'IeCTBO BBBCQieHHbiX Bel!!eCTB COCTaBASICT 390 Ml Ha A, 113 KI!X 

30Q Mt HAll OKOAO 75% opraHH'JeCKHX BeJ!!eCTB, a 90 Mt 11.1\H OKOAO 25% -
MJIHepaAbHbiX, npu &TOM 11Mroq, yKa3biBaeT, 'ITO TOAI>KO 2 f 3 B3BeweHHbiX BC!!!CCTB 

0 

!IOAABIOTCJI OC3JK,IICHI!IO ", 

Ka~~: BIIAHO ua npHae,~~;eHHoro, gu<flpb! CTporaHooa H 11Mroq,a AOBOAbHO 6.r.n3KH 

KBK B OTHOWeHHH 06l;!!el'O I(OJII!'IeCTBB B3BeWCHHbiX Be'!!eCTB, TaK I! pacnpe,!!,e• 

J\CHI!fl HX HB oprRHH'IeCRHe I! MI!HepaAbHI>Je. 

DpHMCCb K XOSJiikTaeHHO-IJleKBAbHbiM BOJ!3M npOMb!UlAeHHbiX CTOKOB, B 3aBH· 

1 C T p or a H o B C. H., MeTO/IId 6lloAOrH'IeCKoii O'JMCTKH, 1933. 
2 Imhoff K., Taschenbuch der Stadtcntwiisserung, 1925. 
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CHMOCTH OT COCT8B8 HX1 MOJ!(eT H3MeHHT!o KOAH'IeCTBO If xapaKTep B3BeWeHHbiX 

BCJ,gCCTB B 06J,gCM CTOKC. 

TaK, no ABHHbiM xiiMHK0·6aKTepMOAOrH'!ecKoii Aa6opaTopHH O,~~eccKoro BKT 

38 1930 r., B COCTBBC CTO'IHbiX BOA r. 0ACCCbl KOAII'ICCTAO B!IBCWCHHbiX Be• 

J,gCCTB onpCACilliCTCll1 Ilp!! BOAOnOTpc6JICHIIH II 50 A HB 'ICJIOBCK8 B CYTKII, B 

1576,8 Mt Ha J\HTp, 'ITO H8XOAIIT ce6e 06
1
JICHCHIIC B TOM, '!TO npOMbiUJACHHbiC 

CTOKII COCTBBAli!OT OKOJ\0 30% OT o6~,gero CTOKa, np11 'ICM nOCACAHIIC npCACTBBACHbl1 

I'ABBHbiM o6pa30M1 BOABMH K0.1l':CBCHHOH II nHJ,gCBOH IIpOMbllliJ\CKHOCTH1 COAcp• 

l'KBI,gi!MII 1 K8K 113BCCTH01 601\bWOC KOAH'ICCTBO HCpBCTBOpcRHbiX '!8CTHJ!. 

no ,11;8HHbiM XBpbKOBCKOH K8H8AII3aj!IIH 38 1926 !", 1 KOJ\II'ICCTBO B3BCWCHHbJX 

BCJ,gCCTB TBK!f<C OnpcACAJICTCJI '1pC3Bbi'I8Hll0 60AbWOH J!H!ppoii B 1562,4 Aft Ha 

AHTp, 'ITO 06' IICHJICTCJI KBK np0111bllliACHHbJMH CTOKBM"H, TBK H HBJ\H'IHCM CAHBHbiX 

CT8RJ!IIH 1 IIpHHHMBIOIJ!HX He'IHCTOTbl H3 BeKBHBAH30BBBHbiX paHOHOB ropO,Il8 B 

06I,BeropO,IlCKOH CTOK, 

3a~ta'la MCXBHH'ICCKOH O'IIICTKH- Bbl,llCAHT!o B3BCWCHHbiC BeiJ!CCTB8 ll3 CTO'IHoJj 

B0Ab11 npll'leM KOAH'ICCTBO OCBAKOB C COACplltaiMelicB B HHX BOAOH AOCTIII"BCT 

AOBOAbHO KpynHOH !!ll!ppbl- ,110 1% OT 06IJ!ero KOAII'ICCTIIB CTO'IHOH BO,Ilb11 a 

!laTeM yllte Bbl,lleACHHbiH OCB,IlOK o6c.!IBpC,IlliTb. 

Ha.IIH'IIIe cpaBHIITCJ\bHO 6oAbmoro KOAH'!ecTaa npoMbiWACHHbiX CTOKOB a o6t;ge· 

rOpOACKOM CTOKC !IHB'!HTeAbHO MeHJICT 1(81( KOJI.H'IeCTBCHHbiH, TBK H KB'ICCTBCHHbiJi 

COC'raB IIAa H xapaKTCp era OCB;KACHHH, Tpe6ya B KBJr>:,IIOM OTAeJI.bHOM C!\y'lae, B 

33BHCHMOCTII OT HH,IIItBII,IlY3.11bHbiX CBOliCTB CTOKOB, UpiiMCHBT!o Te HAll liRble 

MeTO,Ilbl OCBeTAeHIUI CTO'IHOH BOJ!bl H o6esapcM<.IIBaHII.R OCBJI,KOB, 

§ 3 

DYTM PA3BMTMH OTCTO~HhiX COOPY2KEHMt:i 

fipe.H!Ae '!CM Mbl nepeiiAeM II: pacCMOTpeHIIIO H3!1H&'leHHR, pac'icTa H KOH" 

CTPYKJ!IIH OT,IlCAbHbiX coopymeHitH ,llAB OC3l'll,llCHllll B3BeiJl~H!ibiX Bei,BeCTB, OCTa­

HOBHMCJI BKp3TJ!C Ha nocAe,llOBaTCAbHOCTH paiBHTIIB OTCTOliHblX COOpy/I<.CHHJ:I, 

npHMeHRCMbiX ,11;.1\B OCB/I(ACHHB B.!IBCWCHHbiX 'iaCTHJ!. 

OpocTeHWHM THIIOM OTCTOHHHKa ~BJ\liCTCH 06bi'!HbiH ropH30HTaAbHblH OTCTO~HHK, 
OcHoBHbiMH HCAOCTaTIC&MH ropH30RTaAbHbiX OTCTOHHHKOB HBARIOTbCJl uey,~~;o6croo 
H3BJI.e'iCHIIJI ltAa, OCCAaiOI,BerO no BCell: JlAHRe OTCTOHHHKa, a TaKze cpaBHHTCA!oHO 

AOporaH KOHCTPYKJ!HH oTcTolinuKa npu coopyzeuuu ero a rpyHTax, HBCbii,BCHHbJX 

BOAoll:, II 38TPYAHIITeAbHbiC ycAOBIIJ! npOII.!IBOACTBB pa60T. 

Y K338HHbie He,llOCTBTKH ycTp8HeHbl B OTCTOHHIIK3X BcpTHKaAbHOrO Tlln3, 

fiOAbWOe 1(0,\H'ICCTBO OCC,Il3IOIJ!ero B OTCTOiiBHKaX HAa CO cpaBHHTeAbHO 60A!o­

UIHM COAcpmaHHCM BO,Ilbl B HCM, He06XOAHMOCTb li3BAe'ICHHB 3TO!"O 11.1\a R 

o6e:aope/I(H83HIIJI CfO B CBOC opeMH Bb13BaAH K lltli3Hll ycTpOHC~BO OTCTOHHIIKOB, 

B KOliX IIA HC TOJI.bKO OC8/I<.,Il3JI.C.R, HO II o6eaapcllt11B8ACJI (neperHliB8.11.). 

YKa:aaKHble oTcToliHIIKH no11y'!HIIH aal!aauue cenTIIK-T3HICoa, acAc,llCTBHe npo­

HCXOAlli,Bero B HHX npogecca o6esape)I(HBBHHJI 1111a. 

ViA ua cenTHK·~SHIWB noAy'lacTCH o6esBpe)l(eHHbiM H 3BaqureJ\bHO yMcHb· 

WHBIIJIIMCJI DO OO'cMy. 0,1lHaKo, CCAH CeUTHK"TiiBKll T8K HAH HHB'Ie paapewaiOT 

BODpOCbl o6c3Bpe.>IIHB3HH.II II y,~~;aACRH.II "Aa, TO ORII 'ipc3Bbl'!3liHO CKBCpHO OTpa· 

/1<.810TCJI Ha Ka'ICCTBC npOTCK310J!!6H '!epea HIIX H UOABcpraJOQ!CliC.II OCBCTACHIIIO 

CTO'tKOif BOAbl, 

flocACAHJI.II H3CbiiJ!3eTC.II paCTBOpHMbiMH DpO.ItYKTBMII pacnaAa opr8HII'ICCKIIX 

'!8CTHJ!, .8Ha'lliTCAhHO ;aaTpy,llHBIOJ!!.HMH JI;BJI!oHCliWyiO 6HOJ\OI'H'ICCKYIQ O'iHCTl<Y 

CTO'iHOli BOJ!;bl, 

BcAcACTBHe npe6biB8HHJI croqsoli liOAbi a cenTHICax ,110 12 11acoa " 6oAee H 

AJ\HTCA!oHOI'O npc6biBaHH.II B CeUTHK3X IIA8 J!O ero pUAO.lEeHH.II (AO 6 MCCHJ!Cll), 

1 q e p IKe c A· C., """"·• KaHaAuSa\!Mll rop. Xapi>KOBa H ee o'iHCTH .. e aoopy&eHilll, 11130. 
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o6
1
eM cenTMIIOB noAyttaeTCJI ttpe:i!Bbl'l&lfBO 60AilWMM II CTOIIMOCTh ero Cp8BHH• 

TeAbHO ,IIOporoli. 

HeAOCTBTKH cenTHKOB aac-raBHJ\11 RCK8Tb Haaoe peweHHe, Kaxosoe 6biAO JtaHo 

B Bl!Ae ABYX'S!pycHbiX OTCTOiiHIIKOB, aepXKSIH '18CTb KOTOpbiX npe,IICT3BAAJ\8 ro· 

p1130HT8J\bHbJH OTCTOHHIIK1 8 Hlll'I:HSISI-ICBMepy ,/!AR nepenmBBHIISI IIJ\8, 

,4ayx'.llpyCHble OTCTOiiHIIKII UOAYI.JIIJ\11 ,IIOBOJ\bHQ WllpOKOe pacnpocTpaHeHHe. 

Oa11 ABIOT noi.JTII csemy10, He3arHHBWYIO BO.lY nocJie orcTOJI 11 nepersnswnlt, 

ynAOTHeHHbiH HA 1 KpOMe Tore, OHII fi03BOJ\AIOT IICUOJ\b30B8Tb UOAY'I810Q&HilC.R 

np11 neperBIIB8Hllll IIJ\8 ras, 
0AHBKO, II ,llByx' Hpycable OTCTOHHIIKH 06JIB,11810T ,11e!JleKT8MII1 OCHOBHbiM 113 

KOTOpbiX .IIBJIReTC.II ,40porOBII3H8 KOHCTpyKgHH npH 60AbWIIX TAy6HH8X, AOXOAB" 

1!\HX .110 12-15 M, OC06e11HO B YCJ\OBli.IIX rpyHTOBbiX BOA • 

.J\y'lllli!M pemeHHeM BOnpoca SIBHAOCi> ycTpoiiCTBO pa3AeJ\bHO OTCTOifHHKOB 

ll KaMep nepersueaauJI AAR HAa. 

0ocJie,IIHite MO.>KIIO y<:Tp81!B8Tb '18CTlii.JHO BbiWe DOBepXKOCTII .JeMJ\11 II TeM 

yMeHbWBTb IIX CTOIIMOCTb1 IICKYCCTBeHHbiM llO,IlOrpeBOM IIX MOIF:HO HHT!'HCHIJ!IIJ!H• 

poaarb npogecc neperHHBBHII.II HAa 11 re1111 eJMe 6oJibllle yAemeBI!Tb coopyzeune 

II yseJ\H'IIITb r&300T,Il8'1Y liJ\8. 

()T,IleJieHHe OTCTOHHIIKOB OT K&Mep neperHHBBHIIJI HJ\8 CHOBB Bbi3H8AO BOrrpoc 

0 B03BpaJMeHIHI K rop1130HT8JibHbiM II BepT11K8JibHbJM OTCTOftHHKaM, npH'IeM ,4A.R 

rOp1130HT8J\bHblX OTCTOiiHIIKOB H3'18J\Il Dpi!MeHATb MeX8HH3agHIO YAB.IleHJ!.II HJ\8, 

OCe,ll&IOJMero DO BCeH AJ\IIHe OTCTOiiHHKa. 

TaKas g~tKA, npoAeJ\aHHbiJ:i a aorrpocax OTCTanaaHIIJI CTO'IHbiX BOA aa nocJieA· 

Hlle 50 .11er. 
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rAABA 

nECKOAOBKH 

§ 4 

OBIJ!l1E COOBP A2REHHII 

0eCICOAOBKH, .KaiC JICKO CAe;!lyeT 113 C8MOrO H83B3HII.II HX, c.l\yJKaT ;!11\ll Bb!,lle• 

AeHH.II 113 CTO'IHOH BOAb! CpaHI!TeAJ>HO KpyDIII>IX MHHepaAbHb!X 'IBCTII!!- necKa. 
Hai\H'IHC DCCKa B CTO'IHOH BOAC OTpaiKBCTCJI Ha HCnpaBKOJi pa6oTe NCXBHH• 

'ICCKHX 'lacTeil, norpy.>KeHHbiX s BOAY HAll conpHKacaiOigHXCll c BOAoii. PeqJ> 

HAeT .ll;!leCJ> o peweTIIax, CI!Tax 11 uacocax. 

Bb!nycx ycoBepweHCTBOBaHHbiX !!CBTpo6e.>KHbiX sacocoB, nepeKa'IIIBBKligiiX JKH.4· 

KOCTII C COAepJRaHHeM TBCp,II;!>IX '18CTII!J1 He paapeWIIA el;!!e 3a,118lJH C 3KOHOMII• 

'leeKoil TO'IKII 3peans. ,4oporoBH3Ha caMnx aacocoo, qacTaR cMeua qacTeli ux, 

O'IHCTKB ll npoqee YKB3bi8310T Ha li'.CAaTeAbHOCTI> ope,II;Bi'lpiiTeAbHOrO OCB060.>K,II;eHII.II 

CTOlJHbiX BO;!I OT necKa, nyTeM npe;!IBBpKTeAbHOrO nponycKa CTO'IIIb!X 80,11 'lepea 

neCKOiiOBKK, 

HaAH'IIIe TBep,llbiX '13CTHlJ (necKa) B CTO'IHOli BO;!Ie OTpa.~KaeTCll II Ha HOpMaill>HOK 
pa6oTe OTCTOliHHKOB II .aarHHB8TE'Aeli, .1\oAKlJCCTBO HAa yseAH'IHBBCTCII, YAAK· 

HRIOTC.II cpoKK neperunsaHH.II, YTOAI!!aeTcll nAaBaiOI!!a.S .Kopxa, 33TPYAHReTcH 
TpaHCUOpTHpOBKB II 06e3BO&HB3HIIe IIAa II IICUOAb30BaHHe neperHIIBWero IIAB, 

Oco6eHHO .aaTPY.!IHHTeA.bHO 6biBaeT yAaAeHne HAa c necJtoM 113 OTCTOifHHKOB. 

OpraHII'IeCKHe oel!!eCTBa, noKpblaaiOI;!!He neclJHHKH, cnoco6cTBYIOT CKI\eusaHHIO 

IIX1 B CIIAY lJero yroA ecTeCTBCHHOrO OTHOCa Hila C necr<OM pe3KO YBeAII'IIIBae'J'Cli. 
no ,II;BHHbiM o6I,QeCTBa 8Mwep (Emscher Genossenschaft) yroA ecTeCTBeHHOro 

OTHOCa Hila 1:40, B TO BpeMJI KaK HaAII'IIIC necKa yseAK'IHBaeT ero ,110 1:1. 
Op11 rH;!IpaBJ\H'IeCKOM y,~~;aAeHI!II KAa c necxoM npHXOAIITCR BbiDYCKaTb 60AI>WOe 

KOAH'IeCTBO CTOI.IHbiX BOA, li8TPYAHliiOYJIIX ,118.1\bHeliwyiO o6pa60TKY I!Aa. 
Bee &To rosop!!T o yeAecoo6pasuocTII npe,!IBBpiiTCAJ>Horo ocso60li'.ACHHB cTO'I· 

Hb!X BOA OT necKa. neC'IHHKH 38TPYAHIIIOT BKCOAOaTayKOHHOC 06CA.y)I:.IIBOI.HIIe 

O'IHCTKbiX ycT3HOBOK1 OCC,AaR B D83BX ~IITOB, 38ABHll'.eK ll npoq, 

B CKAY yKa:aaHHoro, liR&'IKTCAJ>Hoe 6oAbWIIHCTBO ~aHaAnaaynoHHbiX ycTaHOBOK 
B CHCTeMe CBOIIX coopyli'.CHHJ! HMCeT OCCKOAOBKH• 

B Tex ycTaHosxax, B KOTOpblx necxo.\OBKK He npeAyCMOTpeHbl npn caMoM 

ycTpoicTBe IIX, OHH IIHOrA& C03;!1aiOTCR B MariiCTpllAbHbiX KOAAeKTopax npH 

yMCKI>WCHHII CKOpOCTeli, ICBK STO HMCeT MeCTO B 0,Aecce0 r,11e rABBHble Mllrll" 

CTpaAbHble KBHBAbl KB 3HB'IIITCAbHOli ,II;J\HHe HX o6pa~aiOTCll B DeCl<OAOBKII, B 

KOTOpblX e.~t~erO,!IHO OCCABIOT Tb!CB'IH M
3 

DCCI\a, 
no HOpMaM HKKX PCIPCP B COCTaBe O'IHCTHbiX coopylKeHKft necKOI\OBKa 

;!101\li'.HB 61:>1Tl> 6eayCAOBHO npe;!lyCMOTpeHa, CCAH B CXeMe O'IIICTHbiX COopyli'.CHHJ! 

HaMe'leHbl OTCTOJ!HHKII, 0,11H8KO, DO i9THM HOpMaM neCKOiiOI'IKa MOli'.CT 6b!Tb no· 

CTpoeH& H He B nepBbiJi nepHO,ll CTpOHTeAbCTBa O'IICCTHbiX coopyll'.eHHJi. 

§ 5 

THnbi l1 PAClffiT nECKO.I\.OBOK 

OcHOBHble npnaynn1>1 ycTpoilcTBa necxoAosoi'C CBOAliTCB K coaAalfHIO no nyTII 

CAeAOB&HIIB CTOqHoli JIIIIAKOCTH 6acceitHa C YMCHbWCHHbiMH CKOpOCTJIMH, oOecne• 
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'IIIB3101J!i1MH BbiiiB.IIeHI!e TaepJI,biX '!aCTH!.! (necKa), nepeHOCUMbiX !lOTOKOM CTO'I• 

HbiX BOJI,. 

BeAH'IHHa cKopocTu, o6ecne'IHBBIOJ,Y3ll BhmaJ~,eHue Taep,llblX qacTII!,!, ,llOA!IIHa 

npeBOCXOAHTb CKOpOCTH, !lpll KOTOpblX H3'UtHaeTCfl Bbi013AeHHe 6oAee MeAKIIX II 

6o.llee AerKHX opraHH'IeCKIIX '13CTH!J, A.lljj YAep!IIBHHSI KO'l'OpblX, KaK 113aeCTH01 

ycTpaHBaiOT cne!,!IIB.IIbHO OTCTOHHIIKII. EacceHHbl ,.!!;All Bbli13B.IIliB3HIIll TsepAbiX qa­

C'l'li!J (necKa) Mbl II 6yAeM HB3biBBTb neCKOAOBKBMII, 

f1eCKO.I\.OBKII B 33BHCIIMOCTII OT OCHOBHOrO Hanpae.lleHHfl .IIBHIKeHJ-111 CTO'IHOH 

BOAbl B HliX pa3AeA.IIIOTCJI HB BepTHK311bHble H ropH30HT3JlbHble. 

Ha'!HeM paccMoTpeHHe aonpoca c ropuaoHTaAhHhiX, Hall6oAee pacnpocTpaueH­

HhiX, THIIOB neCKO.I\.OB()I(, 

Pa3AH'IHhiMH asTopaMu npeAAaraiOTCll AMI pac'leTa ropuaoaTaAhHhiX necKoAo­

BOK BeCbMa pa3AII'1Hble CKOpUC'l'll B npe,lleilaX OT 5 AO 60 eMjceK, 
HtuKnuli npeAeA OT 5 AO 20 cMjceK npeAAo:~~eu A y H 6 a p oM (Dunbar), aepxHuli, 

oT 25 ,~~;o 60 cMjceK, cP p 10 A 11 H roM (F r ii hI in g), 

Ha OCHOBBHllll ,llBHHbiX HOBefiweii HeMe!JKOJi .1\.HTepaTyphl CKOpOCTb 9T3 

B cpe,~~;HeM npHHIIM3eTCSI paBHOH 30 CM/CeK. l 

Ha CKOpOCTb BTY1 O,II;HBKO, HeAh3SI CMOTpeTb KBK HB CTporo onpeAeAeHHYIO 

BeAH'IIIHY• 

AAII cTO'IHhiX BOA KaJK)Ioro ropo.11a OllTHMBAhHaJI cKopoCTb AJl!l necKOAO· 

soK, o6ecne'l:usal01!1aH abina,~~;eHue 3Ha'!uTe.llbHOro KO.I\HttecTBa necKa 6es 

BbiiiBAeHIIJI OpraHll'leCKIIX BliBeWeHHbiX '13.CTII!J, ,II;OAJIIHB 6b!Tb OllpeAe.lleHa OTibJT­

HbiM nyTeM. CKopocTb aTa 6esycAOBHO saaHCHT oT cHcTeMbl J<aaaAHllayull, 

xapaKTepa YAH'iHOrO Il0KpOB30 KOHj!eHTp3!Jllll II xapaKTepa C'l'O'IHblX BOA, KO.I\.U• 

'leCTBa BTIIX BOA ll pa3MepOB C3MOH neCKOJIOBKU, 

IlpH pac'leTe ropu30HTaAhHhiX necKoAoaoK y Hac s CCCP npiiHIIMa lOT cxo· 

pOCTII C3Mbie p33./I.H'IHble, TBK1 llpll npoeKTHpOBBHllll ropH30HTBilbHOH neCKOAOBKU 

B r. XapbKOBe B 1931 r. CKOpOCTb 6bi.IIB npnHHTa B 30 CM/CeK, 2 B K3H3All331.!liH 

rop. Eaxy 10-lScM/ceK. 3 

B ycAoaunx ropo,~~;oa CCCP MO!KHO npuHHTh 33 npe)I!'Ahl onTHMaAhHbiX cKo· 

pOCTeif B ropH30HT3AbHbiX neCKOIIOBK3X 20-30cMjceK. 
BpeMII npe6blBaHIIH cTO'IHoll BOAbl a necKOAOBKe, aepHee, upeMH npoxO!K.lleHIIR, 

Dp11HUM310T B npe,lle.llaX OT 0,5 AO 2,0 MHHyT. 

06bi'lH3H ,11;.11.11113 neCKOAOBOK, B npeAeAaX, AO 20M, J1 M r 0 !p llHWeT, 'iTO 

A.IIHHa neCKOIIOHOK AOA!KHB onpe,a;eAJITbCSI S:OAII'leCTBOM HMeiOJ,YerOCR B CTO'IHOll 

aoAe necKa 11 cTeneHbiO .>KeAaeMoro yAep.>KaHHII era a necKOAOBKe. 4eM JIIIIIHHee 

necKoiiOBKa, TeM aepaee aq>q>eKT yAeplllaHHR necKa. 

TaK KaK necKO.IlOBKH sna'!uTe.l\bHOe KO.Illl'leCTBO apeMeHII pa6oTaiOT Ha ae­

!lO.IlHYIO HarpyliKY (nepaoe speMH IIOC.IIe ycTpOHCTBa K3HBAII33!JliH 1 B HO'IHOe 

BpeMH), TO B03HIIK310T onaceHIIll, 'ITO AeHCTBHTeAbHble CKOpOCTII 6yAyT 3113• 

'IIITe.llbHO MeHbWe OllTIIMB.IIbHblX pactteTHbiX, a 9TO BblliOBeT BbiD3AeHHe B 

neCKOAOBICBX He TOAbKO neCKa, HO II opraHH'IeCKIIl' '13CTH!J. 'ITO DOBeAeT K 

33rHIIB3HUIO OCB,II;KOB II 33TPYAHeHHIO B IIX TpaHC!lOpT11pOB3HHII. 

B CHAY llli.II.OJI{eHHoro aeo6XOAIIMO ycTpaHBaTb He o,a;ay RaMepy necRO.IIOBRII, 

p3C'IIIT3HHYIO H3 nponycK scero pacxo,a;a, a np11HIIM3Tb 'IIICAO OT,II;eJlbHbiX K3Mep 

paBBbiM 2- 3, C TeM1 'IT06bl BO BpeMH M3.1\b1X paCXOAOB CTO'IHOH BOAbl pa6o• 

TAAH fib! He ace KBMepbl, a TOAbKO 'lBCTb 113 HIIX. 

OcsoBHbie pa3Mepbi necKO.IIOBOK onpeAe.II.IIIOTCH B saaucuMoCTII oT saAaHHoro 

paCXOAa CTO'IHbiX BOA Q cp 1.t
3 jc, npiiH.IITOH OllTIIM3.11bHOH CKOpOCTII V MjC U ape• 

MeHU npe6biB3HUII CTO'iHOlf BOAbi B neCKOAOBKe t MHHYT• 

AAIIHa necKOAOBICII L onpe,~~;eAJleTcH no sAeMeHTapHoli q>opMy.lle 

L = 'V • t . 60 M. 

I I tn hoff K., Taochenbuch der Stadtentwasserung, 1925. 
2 lloRCHHTeAIIHRS aaRHCKa K npoeRTY necaOAOBKH. 

8 A T lt. a c M. H., HHll'l., nofiCHHTe.AbHaiJ 3aJTMCKa .. rrpoeKry KaHaJIH3a\!MH r. BaJ<y, 1924 
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Oonepe~HOe ce~eHHe neCKOAOBKH (ocex K3Mep) 

o_Q 2 
'""" --M • 

'V 

PaaMepbl Ka;J<.,~r;oii us KaMep (B H H) MOIKHO onpeAeAHTb HCXOAJI ua C)leAy!O 

l!JHX npeAitOCbiJIOK· 

4Ho neCKOAOBKH peKOMeH,!!yeTCH ycTp&HB&Tb ITAOCKHM1 HH)f(e AHa UO,!!BOA.III!Iero• 

K3H3JI3 Ha HeKOTopy!O llbiCOTY a, npHHHMaeMyl01 06bi'IHO, AO 1 M, 

TaK KaK o npe;'leAax aTou 'I&CTH 6y;'leT OTKJI.a,ll;oJBaTbC.II necoK, TO npH pac~eTe 
ce~eHHH ITCCKOJI.OBOK HY;J<.HO 1tpHHHM3Tb He BCIO Be.II.H'IHHY a, a TOJI.bKO 'IBCTb 

a 
ee a;, o6bl'IHO, MCHbllJe 2 ; HH;J<.H.IJ.II ~aCTb rreCKOJIOBKH, BblCOTOlO (1- a;) a, CAy· 

"'-HT AMI oca.lK,II;aiOWerocJI B necKO.II.OBKe necxa. 

Ec:Au rily6nHa BOAbl o no,II;BO,II;IIl!!eM K necROAOBKe KaHaAe pasHa h, TO H­
I'Ay6HHB BO;'Ibl B lteCKOAOBKe,paBHB 

H=h +a;a. 
3Hall lt0Tpe6Hyl0 cyMMapHyiO ll.ll01!13Ab BCeX KaMep neCKOJI.OBOK !.J, KO.II.H'IeCTBO 

KaMep necKOJI.OBOK n H pa6o'lyl0 r.11.y6nHy BO,II;bl o necEWAOBKe H, MOIF.HO onpe· 

AeAHTb wupuHy Kam,11oii KaMepbl B: 

0 
"" 

B=nHM. 

I.llnpRHa KaMepbl neCKOAOBKH ycTpausaeTCH He MeHbWe IDHpHHbl ltO,I!BO,II;lll!lero 

K3H3.11.3 b, 
rio A y'leHHble pa3Mepb! ltCCKO.I\OBKH ,I!OJI..IKHbl 6b1Tb nposepeHbl Ha MaKCHM3J\bHYIO 

H MHHHM3.1lbHYIO CKOpOCTH np11 npOilYCKe M8KCHM8AbHOI'O paCXO,II;& ItO BCCM 

K3MepaM neCKOJI.OBKH H DpH nponycKe MHHHM3.1\bHOro pacXOA3 '1epe3 O;'IHY H3 

J(aMep. 

CKopOCTH V ma< H V min ,I!OJ\}KHI.II 6b1Tb B npeJ!eA3X CKOpOCTCH 0,30-
-0,10Mjcerc . 

.._. ---1 

. ',: - ., 

f. 
I • 

' 
/ . 8 ., < 1 :> r--· 

"1 ._______ ... j.,/ 
~-~ 

Poe. 1 CxeMa roposoHTBA&Holl necKOAOBRH. 
llpOAOAbHblU paspe3 H IIA8H, 

[\ 

~---=-< . ·7>------

y v 
1---- l/ ""' 

PHc. 2. CxeMa sepT><RaAhHOii necKo· 
AOBRH. OpoAOAbHhiK paspes H IIAaH. 

CpaBHHTe.l\bHO 6oAbWaJI AAHHa ropusonTaAbHbiX necKOJ\OBOK (p11c. 1) 11 3Ha· 

'IHTeAbHOe 3>li'Ay6JieHHe HX B 60JibWHHCTBe CAytJaeB, a TaKme He06XO,I!HMOCTb 

BbiKAIO'IeHHJI ropH80HT3.1\bHOH neCKOJIOBKI! 83 pa60Tbl BO speM.II O'IHCTKH Bbi3B3JIH 

K ~H3HII neCKOJI.OBKH C BepTHKaAbHbiM ,II;BI!meHI!CM ITOTOKa. 

OCKOSHA 
515n10TI:ICA 

a 
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npu paC'ICTC BepTHKaJ\bHOH llCCKOJ\OBI(H OllTHMaJ\bHall CKOpOCTb, OOCCilC'IIIBa• 

IOJ.gaH OCC,'!aHHC .1\.l!illb necJ<a B llCCJ<OJlOBKC, onpeACJ\liCTCJ! .SBa<mTCJ\bHO MCHb· 

lliHMH BeJ\H"'HHaMH a npe,lleJ\ax 2,5- 7,5 eM/cere (puc. 2}. 
BpeMll cca.m,lleHull t npmmMaJOT a npe,le!lax rroAyMHHYTbi- ABYX MHHyT. 

KaK H a c.11.y'Iae ropu.aoaTallbHbiX necKO.II.OBOK, ycTpauoaiOT ae OAHY KaMepy, 

a HCCKOJlbK01 H3 pac'leTa Ha HepaBHOMCpHOCTb llOCTYil!lelfllll CTO'IHbiX 130,1!. 

Tio cpe,i!HCMY paCXOAY CTO'IHOH BO,i!bl Q cp .1115 /c, npHHSITOH OllTIIMaJ\bHOH CKO· 

~:~:=~~~ ~~~KHOAKOO~~'l~C;:yll~~~=~en:~~:~:OBKII MOJKHO OllpC,IICJll!Tb ropiUOHTallbHOC 

flpHHHMas.I C = 1,20-1,308, llO.II.Y'IHM1 'ITO 

Q 1,2- 1,3B2 = I n.v 

OTKyAa u MoryT ObiTb onpeAeAeHbi pa.aMepbi B H C. 
BbiCOTa a TeTon BOAbi H = v · t · 60.111. 
HH.mHHll KaMepa A A.ll.ll c6opa necKa ycTpaHeaerc.R no BO.SMOl'KHOCTII ae6 OJ\b' 

lllOH 11 Tpe6yeT peryAnpHOH O'IHCTKH ee OT Bblll2,11a10J.gHX IICC'IHHOK. 

BepTHKaJ\bllbiM IIPCKOJ\OBKaM T2Kl!~e CBOHCTBCHCI! j)JIA IIBAOCTaTKOB: 1) 3Ha'IH• 

TCJ\bHOC yrAy6ACHHC KaMCpblllCCKO.II.OBKii 1 2) 3aTpy,i!HiiTCllbHOCTI> llOJ\HOH O'IHCTKH 

UCCKOAOBKH Oe3 UbiKAIO'ICHIIll ee H3 pa60Tbi1 'ITO BC,IICT K HCKOTOpoMy 321"HHBaHHIO 

OCB.43101!!HX BMCCTC C llCCKOM opraHH'lCCKHX BBI,!!CCTB1 H 3) HalCOllJICHHC nepeA 

norpy.meHHbiM I,giiTOM }' IIBCKOJ\OBKII nAaBaiOI;gHX BCI;gBCTB. 

n p 11M e p 1. OnpeACAl!Tb pa3MCpbl .a;oyxKaMepHoli ropH30HTaJ\bHOli IIeCKO· 

AOBKH Ha KaHaJIU3agiWHHOl! ycTaHOBKe C 40000.1118 CTOlJHbiX BOA B cyTKH. fAy6HHa 

BOJlbl a no,llBOAHJBBM KaHaJ\e h = 0,50 M npH Q,P. Koaq,qmyueHT HepaoHoMep· 

HOCTH } ,5, hmax = 0, 70 M, 

npHHHMaeM CKOpOCTb ABHl'KCHH.II B ilCCKOAOBKC V = 0,25 M/C, BpCM.II npe6biBaHHll 

B neCKOAOBKe t = 1,2 JIIUH,, yrAyfiACHHe IIeCKO.II.OBKH a=0,8.111, 
Tor,11a AAHHa necKOJ\OBKII L = v X t X 60 = 0,25 X 1,2 X 60 = 18.111. 

Oonepe'IHOe ceqeaRe necKOAOBKH 

o - Q - -=-=-:-=4-=-o..,..o...,..oo-=-=--=- = 1 ,85 M'. 
"" - 86400 . v 86400 X 0,25 

g 1 . 85 
B = n · H = 2. 0,9 = 1•03 .111, 

OpoaepHM oeAH'IMHY cKopocTH npH MaKCHMaAbHOM pacxo,11e 

Q X 1,5 4000 X 1,5 
V max= n X B X Hmax- 2 X 1,03 X 1,1 X 86400 = O,aMJc. 

n pH Me p 2. AM TCX .I'Ke YCI\OBHii onpe,i!CAHTb paaMepbl ABYXKaMepHoii 

aepTHKaAbHO§ neCKO.II.OBKH. 
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IlpHHHM3eM V = 0,05 Mjc, f = 30ceK, 

Bb!coTa oTcTo.ll BOJ!bl H = 'Vt = 0,05 X ~0 = 1,5 M, 

Wupuua Kaat.~~;oii H3 KaMep necKOIIOBKH B = 
Q 

:::-:::---~----=-~c-o-
1,2 · n · 'V • 86400 -

4000 
~~~~~~~~= 
1,2 X 2 X o,o5 X 86400 

3,85 = 1,96 .Ill. 

A11una KaMepb! C = 1,2B = 1,2 X 1,96 = 2,36 .111. 

npoeepHM ee.MI'IHHY CKOpOCTH npu M8KCHM811bHOM paCXO,lle 

40000 X 1,5 , 
2X1.96 X 2,36 X 86400 = O,o75 Mfc. 

01JHCTKY ueCKOIIOBOK OT necKa He06XOJI;IIMO npOH3BO,IIIITb B Cp0KH1 rapaHTH• 

PYIOI!!He pact~eTHble cKopocTH. 

AAnTeAbnoe uaxOJ£JteHue B necKOAOBKe oceawero necl(a ae,11eT K yMeHbmenuro 

pa60'Iero Ce'!eHH.II neCKOAOBKH, yBeiiH'IeHHIO CKOpOCTH ,IIBHJKeHHll CTO'IHOH BO,!!bl1 

a CAe,IIOBaTeAbH01 H K xy,11meMy 91J>IJ>eKTY OCRlR,!!eHHB. 

OpraunqesKue '!aCTIIYbl1 noKpblaaJOI!!IIe nec'IHHKH, ua'!nHaJOT 3arHHBaTb H 

CK!Iei<JBClJOT 'laCTHYbl necKa. 

BoT not~eMy O'IHCTKa Mexauullupoaauublx necKOIIOBOK npoH3BO.IIHTCR eJKe,;neauo, 

a aepTHKaAbHbJX necKOAOBOK ,11aJKe uecKOAbKO pa3 B .<~enb. ApeaupoaaHHbJe 

neCKOAOBKH O'IHI!l3JOT, 06bi'IHO, O,IIIIH pas B TpH-IIleC'Ib ,IIHeH, 

Ilpe,lleAbHOe BpeM.II O'IIICTKH rOpU30HT3AbHOH neCKOAOBKH 1/JOJKeT 6b!Tb onpe· 

,a:eAeHO, HCXOJI,H H3 llanpoeKTHpORaHHOii BbiCOTbl HHII<:Heii '13CTH neCI(OII.OBKH ,IIJ\11 

OC3111,!!3JO'!!erOC.R neCKa a (1 - o.) H KOAI!'IeCTBa OC3.11KOB Ha 1000 'leiiOBeK B 

cyTKH, npHHIIMaer.~oro ODbi'IHO B 10-20 ..t c co,!!ep.:KauHeM BO,Ilbl ,110 50%. 
B npuae,11eunoM Bblme npuMepe pac'leTa ropnsouTa.llbROH necKOAOBKH npe­

.lle.llbHoe apeMll O'II!CTKH MOJKeT 6bJTb onpe,~~;eAeno, ecAH npHHHTb uopMy ao,~~;o• 
OTBe,ll;eHHH, uanpHMep, q = 100 ..t Ha 'leAOBeKa B CJTKII, TOr,ll;a o6CAYlEI!BaeMOe 

neCKOIIOBKOH KOAH'IeCTBO ~I!TeAeH 

N = Q = 
40000 

= 400000 
q 0,1 

KoAH'IeCTBO oca,~~;~os ua 1000 '!eAoBeK B cyTKH npHHHMaeM 15 ..t, Clle,llosa· 

TeAbH01 061£ee CYTO'IHOe H3KOnAeHI!e necKa COCT3BHT 

S = 15 X 400000 = 6000 = 6 s 
1000 ..t .Ill • 

Q6'eM Hl!lKHCH '13CTH OeCKOAOBICH 

V = na (1 = o.) B L, 

r ,11;e U- 'IHCAO KaMep neCKOJ\OBKH = 2; 

V = 2 X 1,0 X (1 - o,5) X 1,03 X 18,0 = 18,6 ,~~~s, 

OTKy,lla T-~ _18,6 ~3 - S- 6 cymorc 

Opoljl. B. o. BoTyK. 2 19 
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§ 6 

KOHCTPYKYI111 nECKOAOBOK 

,L(.UI BblliCHeHIUI KOHCTpyK!JRR paliJI.li'IHbiX rreCKOJI.OBOK rrpHBeAeM OmiCaHHC 

HCKOTOpbiX llll lli!Xo 

-· 

ropnliOHTaJI.bHaH necKOJI.OBKa XapbKOB· 

CI(QH O'IHCTHOH ycTaHOBKH 1 COCTOHT H3 

2•x KaMep, AAHHOIO 19,0 .M. lliHpHHa Ka~AOH 
Hll KaMep DCCKOJI.OBKII 2,35 .M. (puc. 3) 

r OpH30HT3JI.bHaR neCKOJI.OBKa1 33DpOeKTH• 

posanHaH aMepHKaHgaMu AJI.H aorocTpos B 

r OpbKOM2 
1 ycraKOBJI.eHa 33 H3COCHOil: CTaH• =- yueii H ABYMR pHA3MH peweTOK n npeA· 

CT3BJI.!ICT AIIHHHbiH ~eAeao6eTOHHbJJI JI.O· 

TOK, pacrrOJI.OIIICHHbiH H3A DOBCpXHOCTbiO 

3eMJI.H. OecKOJI.OBKa pa3ACAeHa Ra ABe 

'laCTH (KaMepbi) sepTHK311bHOH CTCHOH, 

Pa6oqas AAHHa necKOIIOBKH OKOJI.O 

20,0 .M. ,L(HO DCCKOJI.OBKH HII~C JI.OTKOB 

llO.IIBOAlll.ijHX H OTBO.IIHJ.gHX KaHaJI.OB1 rrpR· 

'!eM AHY necKOJ\OBKH npH.l!aH YKJI.OH no 

ABH.li!.CBHIO BOAbl· 

PH c. 3. r opK30HT81lbHaH necGOAOBKa 

Xapbi<OBCRoH o•nlcTHoH ycTaHoBKH. 

B Ha11a11e necKOAOBKHaarAy6JI.eHne 0,50 M, 

B H3H60/Iee 3arAy611.CHHOH 'laCTH 0,90 M. 

B aroM Mecre ycraHOBJ\eJJa qyryHHaR Tpy· 

6a d = 200 .111.111 AMI c6poca B saroHeTKH oceswero necK a. 

,2{AH O'IMCTKH Oci!HOH 113 KaMep neCI\OJI.ORKH He06XOAHMO ee BblKJ\IOlJeHHe 113 

pa6oTbl, OTKa'!Ka pacnoAOJKCHHoii HaA necKoM BO.l!bl H py'IHaH no.11a'la rrecKa 

BMCCTe C BO.l!OH K Tpy6aM AAH c6poca. 

Onepa!JHH OlJHCTKH rrecKoAOBKH c yAa.lleuueM 6oAbworo KOAH'leCTBa BOAbl 

BMeCTe C neCKOM JU!WaeT 9TOT Tllll lleCKOJI.OBKH OC06bJX npeHliiYJ.gCCTBo 

Ha puc. 4 nl!o6pa~eH npO.l!OJI.bHblii paspes yKasauuoii rrecKOAOBKH • 

• • 

Pl<c. 4. fopHSOHTaAbHBH neCKOAOBKa, •anpoeKTHpooaHHall /!All AoTOCTpoll B fopbKOM, 

B ny~.geHHOii B aKCnJI.oarayHIO B 1931 rDAY O'IHCTHOH ycTaHoBKe lliTaHCAOPIJI 

B 6epAHHe, paC'IHTaHHOH Ha 180000 .M3 CTO'IHOH BOAbl B cyTKil, llCCKOJI.OBKH 

ycTpOCHbl ABYX TIIIIOB a. 

1. ITecKOAOBKa ceaepHoii qacTH npeAcTaB.IIJJer co6o10 ropH30HTaJ\bHYIO necKo· 

.IIOBKy, paa6HTYKl Ha rp11 KaMe phi, AJ\HHOIO L = 15,0 .111, WHpHHOIO b = 2,7 .111 " 

rJ\y6HHOIO h = 3 .111 (p11c. 5). CKopocrb ./IBH~eHHII B necKOI\OsKe 25-30 c.M/ceK. 
Ka~,~~;a11 H3 KaMep pa3,1l;CJ\CHa ABYMH npoAOAbHblMH neperopO.l!KaMH, He.IIOXO· 

JtHJ.gHMH AO AHa, Ha 3 qaCTH. EoKOBble OTAeJI.eHHR wHpHHOIO 0,95 .111 cJ\ymar JIJ\H 

rrpOTOK3 1 a CpC,'!Hee, 11111p11HOIO B 0,60 M 1 AJ\Il OC3JK,II;CHIIH OCCKa II npeA;cTaBAIICT 

l DpoeJ<T XapbKOBCKoii necJ<OAOBKl<, 1932. 
2 YeKOM6aHK, BbmycK 5, Hapy•maa KaHaA,.981!liR, 1932. 
a Langbein F. und Weise E. ,Die Entwicklung der Abwasser·Reinigungsverfahren und 

des Berliner Grosskliirwerk Stahnsdorf', 1932. 
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H3 ce611 pO,!I ll'WA06a, H3 KOTOporo OCeBWHii neCOK H3BJ\t'~aeTCJI HOpHliMH H 

c6pacblaaeTca Ha TpaHcnopTep. Ilecol( c TpaucnopTepa ua BaroneTKax no,11aeT· 

CJI B IUTBfieAJI ,!IJ\JJ o6e3Bpe.liUIBBHHJJ. 

2. IOmHaJJ necKOJ\OBKa npe.~~;· 
CTBilJ\IIeT co6oro KaMepy, nAo· 

f,gB,IlbiO B 10,7XJ0,7 M\ C UJ\OC· 

KHM ,IIHOM, HBKJ\OHei!Hb!M K 1'0' 

pH30HTy 00,11; yrAOM rJ. = }2°, 
,4oppOBCKHe CKpe6KH, Ha HB· 

KJIOHHOi:i OCH 1 HOpMBJ\bHOi:i KO 

AHY necKOIIOBKH, npOABMraro1' 

necoK c ocearuHMH BMeCTe c 

HHM Opi'BHHIJeCKHMa IJaCTH~BMH 

K oco6oMy cenapaTopy. necoK, 

OT,!IeJ\eHHbiJi OT Opi'BHHIJeCKHX 

BerueCTB, IIO,II;b!MBeTCJI HOpHHMH 

H c6paCb!BaeTCJI B 6yHKep1 a H3 

Hero B IIBI'OHeTKH (pHC, 6), 

PHc. 5. necKOAOBKa ceBepHoH LJaCTK QtjHCTHoH 
YCTBHOBIIH lliTBHCAOp<fl (BopAHR ). 

CTOIJII<UI oo,~~;a HSI cenapaTopa CHOBa OOCl'ynaeT B neCKOJ\OB~y. 

PHc. G. TiecKOAOBKa JOmHoi 'lacTH OlJHCTHoii ycraHOBRH 

lliTaHC/IOpip (6epA11H). 

HOi:i BO,II;bl B UeCKOJ\OIIKe t =36 Celt. 

Hna:e Mhi npHIIOAHM paapea 

nec~oAOBKH c yKaaaHHeM Heo6-

XOAIIMbiX pa3MepOB, 

KaK Ha npHMep uepTHKBIIbHOi:i 

DI'CKOJIOBKII, yKaJKeM HB neCKO• 

J\OBKY ,aanpoeKTHpOBaHHYIO ,!11\JI 

KaHaAH3B!!,HH r. HmwAaeaa.1 

HHme Mbi noMei,!!BeM pucy· 

HOK (puc. 7) neCKOAOBKH C Be• 

06XO,IIHMbiMH pB3MepaMH. 

PacqeTuaH cKopocTb 'lJ = 
=5,5 CMjc. 

BpeMH npe6bJBBHHJI CTOIJ· 

PacqeTHbie ABHHbie npHBe,!leHbJ AAJI Qcp. Ilp11 MBKCHMBAbHOM pacxo,11e cTOIJHoii 

BO,IIbl CKOpOCTH UOBb!IUBIOTCJI; np11 MIIHIIMBJ\bHOM pacxo,!le pa6oTaeT J\llllllb O,II;HB 

K8Mepa1 CKOpOCTb V = 5,5 CMjCel(. 

-·--·------- ·-- r 
•• ~ 

- -·- -- _c-
PHc. 7. BepTH!C.aJUJHaH nec:RoAOBRa KaHaAHaayuH rop. HHKOAaeBa. 

Heo6xo,I!HMbie pac'leTHble J18HHbie cae,11eHbl HSMH B Ta6Au~y 2. 

Ta6AHUa 2 

QA/c Q .A/c HM 2 
lll)H W·3,65M t ceH 

Qcp 200 4,5 2,0 36 
Omax 365 10 2,0 20 
Qmin 100 2,75 2,0 72* 

* []pH pa6oTe /IBYX I<aMep. 

1 []poe!IT RaHIIJ\H3B!'I<>I rop. HHROAaesa, 1932. 
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0'111CTKa necKOI\OBKH npe,~~;no.A.OJI(eHa npH noMOJBH rpelfcpepa, no,IIBIOJBero necoJC 
113 neCKOAOBKH Ha BBCOHeTKY A~R OTB03KH ero K MeCTY o6e3Bpe)I(HBBHHH. 

I'peiicpep npHHHT THna, npHMeHenHoro Ha XapbKOBCKOii KBHBJ\HU!JHH1 o6JBell 
eMXOCTb!O ,110 1,0 Ma.l 

CxeMaTH'IeCKHii qepTeJI( rpeiicpepa npHBOAHTCH HB pHcya&ax 8 11 9. 

' ' 

I -

r 

' 

.:~:-:'_____ I . 'I 
- .4~8----'---~:;;s 

~- , •.. c··;- ·r- ,- -,-- r +---r---r---,-.--
, ' ! ' 
' ' ' ' ' 

-

' 

---/ --

' ' ' ' ' ' 

PHc. 8 II 9. r peii(jlep. 

. -----' --- --·- ....... ··-·.-. 

f 
I 

I 

I 
1 

--- ,f-
I 

I 
I 
I 
I 

' ' ' -~""; 
~. 

4pe3Bbi'IBHHO IIHTepecHa KOHCTpyKgHH BBTOMBTH'IeCKOH neCKO.IlOBKH .)J;oppa", 
AopposcKaJI necKOJ\OBKa2 npe,~~;cTaB.IlJieT co6o10 n.llOCKHii oTCToiiHnx c MeraA• 

.lll!'leCKIIM CKpe6KOM ,IIAJI c6opa H nepeABHJI(eHHII neCK a II HOpHH AAH 00,11;' eM a 
oceawero necKa (p11c. 10). 

BoAa K necKOAOBKe no,.!l;aeTCll o6JBHM AAH ABYX OTAeAeHI'lit necKOAOBKH KaHa· 
AOM, pa3,.!1;e.hHIOJBHMCll HB ABB HBnpaBAHIOJ!!HX AOTKa 1 KOTOpbiMII BOAB paBHO• 
MepHo pacnpeAe.r.aerca no wHpHHe necKOAOBKn (pnc. 11). 

C npoTHBonOAOJI(HOli CTopoHbl nMeeTca c6opHblll AOTOK. KaMepa AAll c6opa 
necKa II HliBAe'leHHll ero paCUOJ\OJ!K6Ha Me)I(AY ABYMH OTA6AeHllliMH necKOAOBKH. 
KaMepa 9Ta coe,llnHeHa c necKOAOBKoll a HIIJI(Heu 'laCTH ,i!,II.JI npneMa necKa, noAa· 
BaeMoro CKpe6KOM1 a B Bepxueli-AAII OTBO,IIB 'iBCTH CTO'IHOII BOAbl 113 KBM6pb1 
a necKoAosKy. AellcTBnTeJ\bKo, so apeMH noA'eMa necKa HOPHJIMH ypoaeKb 

1 llepTel!<H Xapi>ROBCIIOH KaHaAHSa!JHH. 
2 Dorrgesellschaft, Die Relnlgung von Wasser und Abwasser. 
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BO~bl B KaMepe DOAbJMaeTCJI DO CpaBHeHHIO C ypoBHeM BOJthi B neCKOAOBKe; 

9TO C03AaeT He06XOAUMbiH Hanop JtAf.t JtBHmeHH.R. flpH 9TOM OprannqecK~fe Be· 

Pac. 10. AoppoacKas necKOAOBKa. 

Ll 

r 

P ec. 11. Gr.eMa ABH.meHlf.H BOAhl 

'H neeKa :B AoppoBcRoii 
nee KOAOln<e. 

IJ!eCTBa, 6AarOAapJt ABIUKeHHIO HOpHH BMeCTe C BOAOH, CMbiB8lOTC9 DOCAeJureii C 

neCIIHHOK H HanpaBJUJIOTC.SJ CHOBa B necJ<OAOBKY. 

no AaiJHbiM 0-ua Aopp, H3BAexaeMblii H3 AoppOBCKOii necKOJ\OBKI1 necoiC 
COAepJKHT MeHee 5% opraHH"'eCKHX BeJ!!eCTB H MO.meT 6b1Tb HenocpeACTBeHHO 
HCDOAh.SOBaH B KalfeCTBe <J>HAhTpJIOJ.Yero CJ\0$1 Ha HAOBbiX OJ\Ol£8AKaX J\H60 llOHTH 

Ha .saCbiiiKY. 

HHoro Tuna BepTHKaA:&Has neciCOJ\.OBKa onucaHa BAy H K oM (B I u n k).1 Oco· 
6eHHOCTH 8TOH neCKOAOB~H CBOAHTCB K 

--

TOMY, 'ITo necKOAOBKa npeJtcTaBASeT 
co6010 BepTAKaJ\.bHbiH f:IHAHHApMqecJUlH 

__ .. --: ..... - pe.aepsyap, aaKaHquaatOIJ!HBCR KOHH't!e· 

P~tc. 12. BepTHKaAbHaa necJ<oJ\.OBI<a 
r. BoxyMa (r epMaMHs). 

CKOH BopOHKOH AAR c6opa OC8;KA310JYe• 

rocg necxa. Pafioqeii qacTbto neci{OAOB· 

lUi 1.iBASeTC51 ee J!HAHHJtpUlleCKa.H l.laCTb 

BblCOTOIO He MeHee 3,0 M~ (pHC• 12), no• 
cAeAH.ASJ paa6nTa p.stAOM KOHJ!eHTpnqec· 

u K11X nouepxHOc'J'eH ua pRA OTJteAbHblX 

-"'lleeK, BcTynaroi!!HX D pa6oTy B aasu· 
CUMOCTH OT DOCTynaiOqJ.ero Ha DeCKOAOB· 

RY pacxoAa BOAhi. PacxoA CTO'IHoii 

BOAM BAHHeT Ha ypoBeHb BOAN B 
DOABOAfiJ!!eM H OTBOASJYeM l<aHaAax; 
60AhWeMy paCXOAY COOTBeTCTByeT H 

60AbWHH ypoBeHb. C ypoBHeM me BOAbl 
CBBS&Hbl CAHBHble rpe6HH KOH!!eHTpH· 

'!eCKHX neperopOAOK, pa3AeA.RlOJ!lHX ne­
CKOAOBKY Ha PJIA .111.1eeK. 

Oceuwwii necoK H3BAexaeTcR npH 

noMOfBH a pAHfPTa, nyc[(aeMoro B pa6oTy 
nepHOAHt.IeCKH (a 3aBUCUMOCTU OT 06, eMa 

c60pHOi1 BOpOHIUt) Ha 10- 20 MliBYT• 
BMecTe c necKoM BhlopacbJBaeTc.a n 

HeKOTOpoe KOAHtreCTBO BO,Jihl, KOTOpoe Ha ApeHHpOBaHHbiX DAOJM8AK8X trpe3Bbl• 

llaHHO .AerJ<O OTJ(eAJJeTCII OT neCKa H CHOBa HanpaBAHeTCB B JCaHaAH3a!JHOHHbiH 

xaaaA. 
no A8HHhiM BAyHxa, yKaaaHHaB neCKOJ\OBKa B BoxyMe YAep2KHBaeT AO 98% 

MHHepaAbHbiX tiiCTH'IeK H TOAbKO 2% opraJotqeCKHX. 

I B I u n k H., Beitrag zur Berechnung von Sandfangen. G. lng. 1933. 
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B KaqecTBe UAAJOCTpayuu pac'leTa necKOAOBKu DAYHK npHBOJtiiT cAeAYIOI!!Ue 

,~r;aHHbre: 

Qmi11 = 200 ..t/c.; Qmax = 1000 Ajc., CKOJlOCTb B neCKOJ\OB!Ce V = 0,} M/CeK. 

Q 
_ Qmax _ 1,0 _ 

10 2 , 
max- - - M, v 0,1 

g . _ Qmin _ 0,2 _ 2 O 2 mtn- - - , M. v 0,1 

Pa6oqy10 tJaCTb necKOAOBKH JKeAaTeAbHO a ABHHOM c~yqae paa6uTb Ha nllTb 

qacTe~. no 2,0 M 2 ceqeHI-!eM Ka.mAal!. AMI Ayt~we!'o y ,1\aAeHIIll oceawe!'o necKa 

H3 KOHJC006pa3HOl'O ,llHI!l!!a rteCKO.I\OBICII OTKOCbl ,llHHI!Ja )l;OMKHbl 6b!Tb Kpyqe 

1:1,5 (a>sn. 
I -

PMc. 13. BepTMKaJ\~oHaR necKoJ\oBKa r. 6oHH (r epMaHHs). 

AHaAOl'II'!HaH no Tuny oepTI-!Ka.l\bHall necKOAOBKa coopyJKeHa a l'OPOAe DOHH 
B fepMaHTm. OnucaHue ee 381-!MCTBOBaHO y a H reA b 6 e pTa (En g e I b e r t) 
(puc. 13)1. CTo'IHa.R BOJla nOABOJtHTCll IC oepTHKa.l\bHOH guHuJlpl-1'1ecKo~ necKOJ\OBKe, 

CHa6/lleHHOif oxo,Q;HOii KaMepon, !IAOJBa,!lbiO B 0,4 .M
2
• ,LI;waMeTp necKOAOBKH 3,0 M. 

B cyxyro noro,11y BOAa ABHJKeTcll B necKOAOBICe CHIUY oaepx no l!!eAeaoMy ICpyro­

aoMy !IpOCTpBHCTBJ1 o6paayeMOMJ HapyMHOH cTeHOH neCKOAOBKH H pacnoAO· 

MeHHblM BHYTPH neciCOAOBKH IIOAbiM !JH.IIHH.Il;poM. 0Aoi!!aAb ce'!eHHll l!!eAeaoro 

rrpocTpaHCTBa pasHa 1,83M2• Bo speMll )l;OlK,IVl pacxo)l; BOJlbl u ypoBeHb ee a 

!IO,IIBO,II;HI!JeM KaHaAe yaeAHtJI!BaiOTCH0 !IpH STOM BO,lla B UeCKOAOBKe JlBUJKeTCJl 

Ke TOAbKO !IO i!!eAeBOMY !IpOCTpaHCTBJ, HO H BHJTpll !IO.I\01'0 !JHAHH,II;pa, 8TO 
o6ecnequaaeT !IOCTOliHHJIO CKOpOCTb B necKOAOBKe, 

8HreAb6epT o6pai!JaeT BHHMaHue Ha To, 'iTO necKoAOBKa ropoAa BoHH, 6Aa-
~ 

l'O,II;Bpll npOXOJKJieHHlO qepe3 Hee JtOJKJieBOU BOJibl, !I03HOAlleT CN!biBaTb opraHJi• 

qecKue qacTI-I!Jbl1 noKpb!BaiOI!JHe oca.m,'lalOI!!HiicR B neCKOAOBKe necoK. B cyxy10 

!IO!'OAY AA.R npe,~~;aapMTeAbHOH npOMbiBKH neCKS nepe,11; 1'13BAeLieHUeM ero M3 nee· 

KOAOBKM CAYJKWr BO)l;a, !IO,IIaB3eMall !IOJI HanopOM B Hllli'.HIOIO KOHJCHJIO 'l8CTb 

I En gel bert. Die Klaranlage der Stadt Bonn. 
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IIeCKO.IlOBKH. ,4AII H.3B.Ile'leHHJI DCCKa 113 necKO.IlOBKII HCIIO.Ilb30BaH C.IK8TbiH 
B03AYX• 

B TPYAax K V Bcecoi03HoMy C'e3AY BoAocua6JKeHHII u CaHTeXHHKH uane• 

'laTaH ADK.IlaA M. M. 4 Bop e y K oro o HOBbiX npHHQHnax yAaB.IlHBaHMH necKa 
H3 CTO'!Hb!X BOA. 

Y'IIITbiB3JI1 'ITO OCHOBHaH Macca necKa H ,ltpyri!X TJI.!KCAbJX Be'!!eCTB ABHJffCTCJI, 

r.llllBHb!M o6pa30M1 DO AHy, npolfl, C T p 0 I' a H 0 B npeAJ\0/KHA HAE'!O 0 c6ope 
u u 

necKa DpH IIOMOI!!H DODepe'IHOII '!!eJIH, ycTpOeJ-IHOH B JIOTKe KOAAeKTOpa. 

nocTaBAeHHbie Ha AI06epe!!KHX 001\IIX qJHAbTpagnn ODbJTbl DOita3aAH, 'l'l'O 

DpH o6bi'!HbiX SKCIIJ\OilTayHOHHbiX CKOpOCTJ!X B KllHil.llllX i!!elleBble neCKO.IlOBKH 

(wupHHa 'MeAH B 7 H 11 CM) BDOAHe CnpaBMIIOTCH C pa60TOH
1 

311ACp1KHBilll OT 

53 AD 96°/0 necKa u AHWb ne3na'IHTe.llbHOe KOfiH<JecTao opraHH<tecxHx oca,!IKOB 

H TpHnoK. M. M. 4aopegKHii TaK onHcblaaeT naMe'lll!O'!!Y!Or.H KoncTpyKgHIO 

'!!eAeaoii necKOAOBKH. B KanaAe H.II.H .II.OTKe AeAaeTcH nonepe•maH 'MeAb, oTKpbi· 
BlliO'MilHCJI B npHRMOK DOA AOTKOM HAH 

Tpy6oii c KpyTo aaKAoHei!HbiM AltOM 

(puc. 14). 
ilpHJIMOK CB.R311H C pe3epByapoM Jl.llll 

c6opa necKa, OT.t<YA3 neCOK TE'M H.II.H 

HHbiM cnoco6oM DOAH14MaeTCH ua nosepx· 

HOCT~ 3eMJllif, 

Pa3Mepbi u o6opyAOBanHe '!!e.ll.eaoii 

necKOAOBKII BO MHOI'O pa3 MeHbWe H 

npo'!!e o6bJ'!HbiX necKolloBOK. 

Q T C y T C T B ll e npaKTH'ICCKOI'O OIIbiTa 

B npHMeHeHHH i!!CAeBbiX IIeCKOIIOBOK He 

PHc, 14. CxeMa IJ!eAeBoii necKOAOBKH. 

,!laeT B03M0.1KHOCTH W!!pOKO peKoMeiJAOBilTb HX, HO HACll, liOAO.!KeHHilH B OCHOBY 

JYC.IIeBbiX IICCKOAOBOK1 BllOAHe 3.110p0BilH, Tpe6yeTCJI .1\HIIlb pa3peWJ4Tb BODpOCbl 

3KCIIJIOI1Til!JHOHHOI'O liOpli,!!Ka: KOAH'IeCTBO Bb!Da,lla!Oi!!ei'O DeCKa, paBHOMepHOCTh , 
ero BbinaAeHHJJ, THn H KOHCTPYK!JHJ! no.11 eMHHKos. 

~i BoAOKaHaAnpoeKTOM pa3pa6onH 

1npoeKT JMeAeBOH neCKOJIOBKH .IIIIH 

O,liHOI'O Hll DO,!IMOCKOBHbiX 311BO,!IOB,1 

Ha pH c. 15 rrpnae,!leHbi ,liBa pa3peu 

JMeAeaoil DeCKOIIOBKII, 

. : 

' 
I . 

:F==i I I 
1 

,4eTaJIH liCCII'OAOBKH JlC!Ibl H::l 

pHcynKa. 

HoBbie THnbl rrecKO.IlOBOK aarrpo· 

CKTHpOBilHbl AAH OIJHCTHbiX ycTa• 

HOBOK MoctcoBcKoif KanaAH3ayll. Ha 
CTilHQHH B A106epyax npnMeneH 

u 
THO JYeJ\CBOW IIeCKOAOBKH, ua CTBH' 

yuH a A10611HHo- !JHAHHJtPII~JecKoli 
>---- ''' rrecl<O.o\OBII'Il. 

PRe. 15. IJJeMBall necxoAOBKa. fleeKoAOBKH ycTpaHBa!OT H3 

KHpDH'Ia, 6eTOHa HAil KaMHII. 

PacnoAara!OT necKOAOBKII JlH6o B OAHOM .3ABHHH c rrocAeAY!O'!!HMH 3a HHIIH 

peweTKilMH, .11.060 OT.IIC.IlbHO OT HHX. B IIOCAe,!IHCM CAy'lae 'lllCTO Jlll.!Ke 6e3 

BCJ!IWI'O 3.1111HH$1, 

Borrpoc o pacnoAoJKeHHH necKoAoaoK, a 3aTeM pemeToK ue acerAa pewaeTc.R 

B YKB311HHOH H3MH DOCJ\C,liOBilTCAbHOCTH. '4aCTO pewa!OT 3a,llll'IY Hao6opoT, paHb• 

we cTaB.RT peweTKH, a 3aTeM yJKe necKOAOBKy. TaKoe pemenue BIIOCHT .saTpy,11· 

HCHHe B o6C.II.YlKHBilHHe peweTOK, TaK KllK KaMepa nepe,ll peweTKaMH B BTOM 

CAy'lae pa6oTaeT <JaCTII'IHO K8K IICCKOJ\OBKa, 

KoAH'IeCTBO BblnaJ~;a!OJYero B necKOAOBKe necKa .saaucuT oT CHCTeMbl KanaAn· 

1 E a A a w o B H K a I" a H o s, HH;tteHepbl, ij!eAeBaB necROAOBRa, mypnaA .,CAecap!. - BOA,onpo· 
BO"'lHK", 1935 r. Ng, 9, 
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:aagau, xapaKrepa :aaMo'!!eHHJI ropo,!la, cocroauna o6'!!ero 6JiaroycrpolicTua ro· 

po,11a1 THila ,IICJK,IIellpHeMHHKOB. 

Ha OCH083HRH HMe!O'!!HXCll B HarneM pacnopH.:KeHim ,113!1HblX STO KO.I\HlfeCTBO 

onpe,lleJI.HCTCJl B cpe,'llieM OT 10 AO 20 A H3 1000 '!e.I\OBeK B CYTI:H. 

CroHMOCTb ycTpoiicroa necKO.I\OBKH KOAe6JieTCII B npeAeAax or 0,5 110 1,5 py6. 

H3 M 3 CYTO'IHOI'O KO.I\H'leCTB3 CTO'lHbiX BOA• 

§ 7 

OYVICTKA OECKOAOBOK 

PaccMoTpHM cnoco6bJ O'IHCTKH necKOJ\OBOK OT oceuwero necKa. 

0tJHCTKa ropH30HT3.1\bHbJX necKoAoBOK Mo/KeT npm1SBOAHTbCH a PY'~HYto, npH 
IIOMO'!!H HOpHH H rpeiiipepa. 

OpM pyqHOM cnoco6e OlJIICTKII, no.~tAema'!!yto O'liiCTKe KaMepy necKOJ\OBKH 

BblK.I\!O'l3!0T M3 pa60Tbi1 AMI AY'liiieH OCYWKM JieCK3 ycTp311JB310T H3 JIHC nee• 

KOJ\OBKII ,11peH3!R 1 KOTOpbiH 1 no BbiKAIO'JeHHM rreCKOJ\OBKH R3 pa60Tbl 1 BKJ\10'13101' 

B AeHCTBHe. 

J 
' 

. - -

6 .AC'r --~--:_-_···~·-~ 
- - ·I --··---'----- __ , 

- ~ .__ _____ ____.J 

OecoK 6biCTpo coxHeT n 11 PY'~HYto Ha· 

rpyJKaeTCH B B3I'OHeTKII 1 llOCJieiiHHe 11011'eM• 

Hb!M Kp3HOM IIOJ1310TCH Ha nOBepxHOC'I"b 3eMJIM 

{eCJ\H neCKOJIOBKa uaXO,IIIITCll SH3'lii1'CJibHO 

HH!Re nooepxuocTH seMAH, oaroHeTKH ycra· 

H3BAHB310TCH Ha 6epMaX MeJKAY KaMepaMM 

necKOJIOBKH). 0o ,IICK3BHJ\eBCKHM nyT.HM Ha 

uaroueTKax neco1c OTB03HTCII aa cneguaAbHO 

OTBe,lleHHble ylJaCTKH H T3M cpaBHHTeAbHO 6bJ• 
CTpO !10,11 ,lleHCTBHeM COJIHC'IHbiX .1\y'leii M KH" 

CAopoAa uoa,11yxa o6esupe!RHBaercR. 

Ha pHcyHKe 16 npeACTaaAeu qepreJR TaKoii 

JICCKOJ\OIIKH. 

B OCHOBHOM OCB,IIOK H3 neCKO.I\OBOK COCTO· 

P>1c. }6. llpeHHpooaHHSJI necKOAOBKB. HT 113 MHHepa.llbHb!X 'l3CTH!J1 TIOKpbiTb!X TOHKHM 

CJIOeM opraHI!'IeCKHX Bei!!CCTB, CQCTaB.I\JI!O'!!IIX 

or o6I!!ero KOAH~ecraa oca,11Ka OKO.I\O 10-15 %. TeMnoro, no'ITH qepHoro yoeTa, 

OCaAOK 6bJCTpO npHHI!MaeT HOpMaAbHbiil .11.1\H TICCKa !JBCT. 

OcueTAeHHbli! 11 o6esupeJKeuuwii necoK MOJKeT 6biTb MCTJO.I\1:>30BaH Ha no,ll­

chlnKM H rrp. 

npll YCTaHOBKe 110p11ii nonepe'IHOMY Ce'ICHI!JO neCKO.IlOBOK B HJUtmei! HX '!aCTH 

npn,l!a:or Tpanegoll,llaAbHOe ce'!eHI4e, o6ecnelJHBato'!!ee cnoAsauHe necKa np11 

cpaBHHTeJibHO MeHblllHX, '!eM IJ.JHpHHa KaMepbi JlCCKOJIOIIKH1 pa:aMepax KOBweii 

IIOpufl. 

4.1\H npaBHJibHOH O'll!CTKH TICCKO.I\OBKH OT TJeCKa Tlpll CpaBHHTeJ\bHO 60AbWOJI 

,4!\l!He I'OpH30HT3JibHbiX neCKOJIOBOK H 60.1\blllOM yr.l\e eCTCCTBeHHOI'O OTKOCa ne­

CKa HOpHH He06XOAHMO ycraHaB.I\HBBTb 113 TIOABIIJKHb!X TeJieJKKax, .l!BIIJIKYJ,!!HXCJI 

no peJ\bCBM BAOJib neCKOAOBOK, 

0'lHCTKa TJeCKOJ\OIIKH MO!ReT npOHliBO,IIIITbCH HOpHHMH H 6e3 CllyCKa Mll nee• 
~ 

KOAOBKH BO,I!bl1 OCT310I,!,!eHCH H3,11 neCKOM TlpH BbiKJ\JO'IeHHH neCKOJIOBKII. 

flecOK 113 ROpHJI npll UOMOJBH He60JibWOI"O TpaHCT!OpTepa TIO,I!aeTCH B Baro· 

HeTKII II AOCTaBJ\HeTCH K MeCTY CBOCI'O eCTeCTBCHHOI"O o6e3Bpe~HBaHHH. 
Opu O'l"HCTKe necr<:aAOBKH rpeii!pepoM noc.l\e,IIHHii no.~toemnuaeTcR Ha Te.l\eJRKe 

Kpaua, ,llaJO'!!ei'O B03MO!RHOCTb nepe,!IBHJKeHHH B paBAIIlJHbiX HanpaBJ\eHHRX (B,IIOJ\b 

H nonepeK KaMep neCKOJIOBKH). 

V!suJ\e'leHHJ:>Jii rpel!!f!epoM necoK no,11aeTcR Ha uaroneTKH. 

flpH O'liiCTKe uepTHKaAJ:>HbiX neci':OJIOBOK npnMeanercs rpel!ipep. TaK KaK sep· 

TII"K8JibHble neCKOJ\OBKH HMeJOT 6yJIKepa, I",!le H C06HpaeTCH OCe,II3101!!Mit neCOK, 
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H 6yHJcepa OT,D;eAbHblX KaMep pacnOAOJKeHbl pJI,Il;OM 0,/J;HH C ,D;pyrr.tM, TO TeAeJKKe 

rpeiicpepa HeOfiXO,IJ;HMO ,!laTb AHlllb B03MOJKHOCTb ABHJKeHHJI B HanpaBAeHHH no• 

nepeK KaMep neCKOAOBOK, '!eM 3H6.'1HTeAbHO ynpOI!IaeTCJI 1:1 y,llerueBJ\JieTCJI ycTa­

HOBKa rpeiiq~epa. 
B aepTHKaAbHbiX necKOAOBKax !J;IIAHHAPH'IecKoro Tuna (EoxyM, Eouu) npaMe· 

HRIOT AMI llOA
1
eMa necKa, KaK 3TO 6bl!\0 yKa33HO B OllliC3HHH neClCOAOBOK, CJKa• 

TbiH BOl!AYX· 

B ropuaouTaAbHbiX necKOAOBKax cacTeMbl Aopp (Dorrgesellschaft) necoK 

OC06b1MH CKpefiKaMH llO,D;aeTCR B KaMepy, pacnOAOJEeHHYIO 3a neCKOAOBKOH1 1:13 

KOTOpOH OH 1:1 H3BAeKaeTCJJ HeiTOJIIIHJKHO ycTaHOBAeHHbiMH HOpHJIMHo 
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fA ABA TPETb a 

PElllETKl1 l1 CHT A 

,41111 yAepmaHiill UI\3B310!,!!HX H KpynHbiX B!BeWeHHbiX BeigeCTB H3 CTO'IHbiX 

BOA npHMeHl!IOT peweTKil H CHTa, 

OcHosuoe pa311H•me MemAy HHMH, KaK 9TO 11cno uupo'leM 113 caMoro naHMe­

HOBaHHH, B TOM, 'ITO B peweTI<BX Mbl I!MeeM CTepJKHH, paCOOI\Oll\eHHble B O,.!IHOM 

HaupaBIICHHii (BAOIIb nOTOKa), B TO Bj)('MB, KBK CHTa npe,.l;CTBBII.IIIOT co6010 111160 

CTepmHH, paCUOJ\Oll\eHHble B ABYX B38HMHO nepneHAHKYIIIIpHbiX HanpBBI\eHHJIX1 

J\H6o MeTBIII\H'IeCKYIO UOBepXHOCTb, cna6zenny10 11106ou £I>OpMbl OTHepCTHHMH, 

Q6bi'!HO llj)030pb1 B peweTKBX 6b!BaiOT 3HB'IHTel\bHO 601\bWe, '!eM B CI!TBX1 

H UOBTOMY CIITB YAepJKIIB810T 3HB'II!Tel\bHO 601\bWe niiBBBIOigHX H B3BeWeHHbiX 

'IBCTHg, '!eM peweTKII. 

§ 8 

PEIIIETK11. OEIJJAH 4ACTh 

PeweTKII no csoeu KOHcTpyxgHH 6biBaiOT ,a;syx Timoa: ueno,ltBHJKHbie H no­

ABHJKHble. 

no pacuOIIOJKeHHIO B nAaHe 06bi'!HO peWeTKH YCTBHBBIIHBaiOTCJI HOj)MB-l\.bHO K 

Hanpasl\eHHIO ocu ocuosnoro noTOKa. EbiBaiOT H HcKAIO'leHnSI: Tal~, B MocKoBcKoii 

\ 

' .. - ....... 

Pac. 17. KaMepa peweTOK 

MocKOBCKOH RaHaAHSa!!""· 

K8HBJ\H33Q;HH peweTKH UOCTaBAeHbl B Ka· 

Mepax, pacnollomeuublx 110,11 YPAOM B 90° 
no HBOj)BBI\eHIIIO K OCII nO,.l;XO,.!IIIIgel'O K 

peweTKBM OCHOBHOI'O KBHBI\8 (puc. 17). 
B npOAOIIbHOM pa3pe3e peweTKH HMe· 

lOT JlH60 ipopMy npHMOM1 HBKIIOHHOM no,4 

TeM Hlllf l!Hb!M yrAOM K 1'0pH30HTy, J\I'J• 

6o KpHBOAHHeituoe oqepTanHe (peweTKa 

Ha r 1\aBHOH MocKOBCKOH HBCOCBOH CTBH· 

Q;HH), peJKe OHH ycTaHBBJ\l!BBIOTCH Bep• 
TlfKBI\bHO. 

HaKAOH peweTK" Bb13blsaeTCJI c o,a;· 

noli cToponbi y.11o6cTBOM ee O'IIICTKH, 
u 

c Apyron - ysel\"''lenHeM .li\Hsoro ceqe· 

Hill! peweTKH1 'ITO Be,4eT K yMeHbWe· 

HI'IIO llOTepb Hanopa npH llj)OXO.ll\,.l;eHIIII 
~ 

CTO'IHOH BO,IIbl CKB03b peweTICH. 

HenoAB"JKHble peweTKH naH60Aee 

'IBCTO YCTpaHBBIOTCH HS MeTBI\1\H'IeCKHX 

CTepJKHeli npBMOYI'OIIbHOH £I>Oj)Mbl1 XOTJJ1 
C TO'IKH SpeHIUI l'H,.l;pBBIIH'IeCKOii, Cue• 

j!llal\bHble npo£!>1111ll CTepJKHeH 3HB'IIITel\bHO 6o11ee Bbll'OAHbl. 

H11me npnBeACHbi .popMb! cTepmneii, Mory~gHe 6b!Tb npnMeHeHHbiMH B Kana· 

All3aQHOHHbiX peweTKax (p11c. 18). 
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Oo paCCTORHHIO MeJ£4Y CTeplKHRMII peweTKH ACAliTCR Ha rpy6bJe pemeTKII 'II 

TOHtiHe pemeTKH. 

f py6l>le pemeTK'II YCTaH311AHB310TCR rrepe.ll TOHKI'IMH 

pelllCTK3MH IIMI CHT3MII C !JCAbiO rrpeAOXpBHCHIIS! IIX 

OT 60AbiiiHX JJABB310JBHX rrpeAMCTOB 1 MOf'YJBIIX I'IX JJO• 

Bpe,lii!Tb ( 60AbiiiHe KYCKH ,llepeBa, Tpyrrw i!IIIBOTHblX H rrp.), 

PaccTOliHHe MeJKAY cTep:KHRMII rpy6bJX peweToK HSMe· 

HlleTCR B rrpe,lle.IISX OT 50 .1!0 100.MM. 

... - & • :I - -- • • =s -- - • • .... ..... - • ... - - - • - • ... ::1 - .. " - -- ::a - • • ... -
PMc. 18. 11onepe'IHI>le 

CC'lCHHH CTepmHefi 
B TOHKIIX peweTKax paccTORHHe sTo oowiao 11e npe· 

BblmaeT 25 .MM. 
peW6TOK. 

§ 9 

fi1,4P ABAI14ECKI1fl P AC4ET PEWETOK 

fll.~tp3BAI'l'leCKHli pacqeT peweTOK CBO.I!HTCR K OJJpCACACHHIO JJOTepb Harropa 

up11 rrpOXOJK,I4CHHH CTO'IHOH BO,llbl CKB03b peiiiCTKy. 0oTepR aanopa COCTOIIT 113 

JJOTCpb Harropa Ha BXOA B rrp030pbl peWCTKII H JJOTCpb H3JJOpa Ha BbiXO,II; BO.Itbl 
sa npeAeAbl peweTKH. 

Ha p~o~cyaKax 19 H 20 H3o6pa:KeHa cxeMa peweTKII a paapeae 11 rrAaH. 

/; 

I 

LUupHHa KaHaAa AO H noc.11e pe· 

weTKII 06bl'lt!O 6biB3CT 0.1!HH3KOBOH: 

B1 = B2• Bo Ha6emaaue Kpllaoif no.~t· 
u 

·=--. - --,--=-.. = -- -- - - . - ---- - nopa nepeA peweTKou, 'lTO caR· 
- - -

PHc. 19. CxeMa peweTKH, 
Paspes. 

l 
G 

PHc. 20 CxeMa peweTKH· 
IlAaH. 

33H0 C B03MOlKHbiM 33HAeHIIeM Ka· 

H3A3 1 ./tHO KaHaAa aa peweTKOH 

JKCA3TeAbHO JJOHIIJK3Tb Ha Bb!COTy, 

cooTBeTCTBYIOJBYIO noTepe aanopa 
u 

rrpll rrpOXOlKAeHHH CTO'lHOU BOAbl 'le• 

pea pemeT KY. 

TorAa cKopocTi-1 11 KaHaAe AO 11 

JJOCAC peweTKH 6Y.I!YT paBHbl 

CKopoCTb BO.IIbl B npe.4et.ax pemeTKH Mol!leT 6bJTb onpe.~teAeHa HCXO.I!II Jll3 

CACAYIOI!!HX COOTHOWeHHif. 

Ec.1111 pacXOA CTO'IHOli BO.I!bl Q.M8 fc, wupHHa MC'K.I!Y cTeplt!HRMII peweTKH b M, 

TOAl!!HHa OTAC.IIbHbiX CTepJKHeii (l .M, 'lHC./10 HX n, a yroA HaKJIOHa peweTKH K 

ropH30HTY a., TO 

Q - . _ b(n+t)h V 
-illp 'Up- ,; P• 

V SOIX 

HcxoA" !Ill reoMeTpnqeCKIIX cooTHOllleHHii cAe,>toBaAo ssecTH B <!JOPMYAY snc:, a 

He V snc:; OJIH3K01 OnbiTHbiC .1!3HHbiC1 0 KOHX pe'lb HliJKe1 nO.,BOMIIOT BHeCTH 

COOTBCTCTBYIOJBHII KOppeKTMB, 
floTeps Hauopa a a BXOA onpe.~teAI!eTCII no <jlopMyAe Be ii c 6 ax a (V eyss bach) 

V2 
hWBX = e BX {g I 
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r ,lie I<OB<JHpllijHeHT C011pOTIIBJ\eH!UI ~•x .83BHCIIT OT <JIOpMbl O'lepT3HIIl'l CTep)I(Heii, 

OT paCCTOJIHIIl'l Melii.IIY CTepJIIHl'IMII II pa.sMepOB C3MIIX CTep!RHeii, 

npu npl'lliiiOyroAbHOM O'lepTaHHH CTepJKHeft E.x MOJKeT 6b!Tb onpe,lleAeHO HCXO,IIJI 

1!.8 COOTHOWe~IIH JIIIIB~X Ce'!eHHH KaHaAa II peweTKII, 110.1\b.SYRCb npnBeAeH· 

HbiMH ,11.1\l'l !;ex .SHa'!eHHRMH B rH,IIpaBJ\.1!\{eCI<OM C11paB01oiHIIKe aKa,lleMHIC3 ilaB• 
AOBCKoro: 

wp = _b ..:....<n_+'""'s-'-
1) = o,ol 0,1 0,2 0,4 0,6 o,s 1.0 

w~ s na 

~8% = 0,5 0,5 0,42 0,34 0,25 0,15 0,0 

noTepll 11p11 Bb!XO,IIe BO,IIbl 1!3 peweTKH MOryT 6b!Tb onpe,lleJleHbl 110 !pOpMyJI.e 
E o p A a • I< a p H o: 

r,11e <p- I<OB<Jl<Jli!J:!HeHT, 33BHCJII!];UH OT O'IepT3HHR o6paTHOJi CTOpOIIbl CTepJKHeli. 

YITaK, 06J!!;aJJ noTepJJ aauopa hw = hwex + hw••w 
AAJJ sepTIIKaJ\&HO pacnoJI.oa::eHHbiX CTepa;;ueii pa!JI.H'IHOii !popll!:bi B ycAOBIIJJX 

'IHCToli BOAbi noTepll Hanopa 6b!AH onpe,~teAeHbl BKcnepiiMeHTaAbHO HHJK, 0. K 11 p· 

m Me p oM (0. Kirsch mer) B fll,~tpaBAII'IeCKOM MncTIITyTe s.r. MronxeHe. 
1 
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P11c. 21. 3aBHCl!MOCTh noTepu Hanopa oT <j>OpMM 

nonepe"'HOro celieHMH cTepm.He.R peweT:KH. 

b- pacCTOJIHIIC Me)!(,lly CTCplKH.HMH 1 

Vl - CIWpOCTb B K3HaJ\e /!0 II 110CJ\e pe· 

WeTKH, 

flo KupwMepy BeJ\HlJIIHbl ~ CACAYIOJ!!;He 

(pac. 22). 
C 11p3KTH'IeC!<Oli: TO'IKH SpeHIUl Dpi!Me· 

11enue cTepmueii no npoqm.11.HM d, e 11 f 
o6XO,IIIITCH ,110pOJKe1 'ICM CTCpJKHeH b M C, 

AerKo noAy1olaeMbiX us npHMoyroAbHoro 

cTepmHJJ <JlopMbl a. Kpyr.III>Ie cTepmHII MaAo 

ynoTpe611TeAbHbl Hll•lla CpaBHHTeAbHOH 3a· 

TPYAHHTeAbHOCTH o'IHCTKH peweToK MS HHX, 

TaK KaK HaH6oAee y3Koe ce'leHHe pemeT· 

10 

,. 

B I<a'!ecTBe IIJI.JI.IOCTpa· 

gHR npnBeAeM ua p11c. 21 
peayAbT3Tbl HCChCAOB3HIIJI 

11 nm. KHpmMepa. 

ilOAb3Y.BCb ,113HHbiMII HC• 

CAe,lloBaHIIJJ,HHJK. KHpmMep 

npe,IIAaraeT AMI onpe,~teAe· 

HIIH 110TCpb Hanopa B BCp• 

THK3AbHO 110CT3BACHHbiX pe• 

UJCTKaX <JIOpMy.lly 

' (J 

b 

rAe ~-I(09<Jl<JIHJ:!IIeHT1 33BH· 

CJII,!!HH OT <JIOpMbl CTepm· 

HeH ,a- TOAJ!!;HH& CTepJKH.H, 

Wf a.Jr .,. tq-o.r. 

PHc. 22. 3Ha'leHHJI BeJIH4HHI>I B 
no KHpwMepy. 

KH DOJ\y'laeTCR Ha HeJCQTOpOii rAy6HHe OT HapylKHOJi nooepxHOCTH ee. 

1 Kirsch mer 0., Mitteilungen des Hydraulischen Instituts der Tochnischen Hochschule 
Miincheu, Heft 1, 1928. 
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BAunuue yrAa HaKAOHeHIIJI peme-roK IIO KHpiiiMepy onpeAeM!CTCJI HliiKCC.II.eAy· 
lOI!!HM rpaiJIIIKOM, li.S06paJKeHHbiM H3 pHCYHKe 23. 

// ~ 
/ 7 " 

// ~-= ~ .~D' 
t •• 
' 

I ;,;~ 

[£ ::.· . ' 
' ' 

f{ 

Pnc. 23 . .3aul!c HMOCT& noTe pH Hanopa oT yrAa 
HaKli.OKeHH11 peweTJ:.l-{. 

H yrAe oc = 90° 
hw = 0,30 

'ITO COOTBCTCTsyeT H.SMeHeHHlO 
AeHCTBIITeAbH01 

snc.t 1,0 

60° 
0,26 

BCAH'Il!Hhl 

0,867 

a ecilll B.SIITb 30°/0 OT 3THX BeJIH'IHH, TO 

0,30 0,26 

snoc· 
' 

45° 
0,21 

0,707 

IIOAY'IHM 

0,21 

30° 
0,15 

0,5 

0,15, 

T. e. no onbiTHbiM AaHHbiM noTe pH uanopa nponopyuoHaJibHhi ue sn 2oc, a 
TOJibKO SniX, 

OpuseAeHHbre ,~taHHhre peayAbTaTOEI HCC.II.eAOBaHHll no.sBOAlllOT snecTM s cpop· 

MYAY CKOpOCTII BOAhi B npeAeAaX pellleTim COOTBe'I'CTBY!OJgiiH KOppeKTHB H 

HanucaTb He snoc, a V sniX. 

B aaKJI.JOqenue paCCMOTpeHHll pa6oThi KupwMepa npHBeAeM puc. 24, noKa3bl· 

B3!0lgliH KapTHHY CB060AHOU nosepXHOCTII BOAhi np11 npOXOJKAeHIHI ee '!epe3 
pemeTKy. 

Pacqeor pemeToK npOH3BOAHT o6hl'IHO ua cpeAHHH 

11 MaKCHMaAbHhlii ceKYHAHble pacxoJ!hi 11 Y'~HTbtBaJOT 
COOTBCTCTBY!OJgHe HM IIOTepH Hanopa. 

KoAu'lecTso ycTauasAnsaeMbiX pellleToK, a cJ\e· 

AOBaTCJibHO If K&Mep AMI HHX, o6bl'lHO 6biBaeT He 

MCHbllle AByx, npH'ICM o6e 9TH pemeTKII .IIBAJI!OTCR 
pa6D'IHMII. 

YcTpausaTb ua cJI.yqaif peMoHTa H np. cue· 

guaAbHO .sanacHylO pellleTKY HeT HHKaKHX OCHOBa• 

Pnc. 24. KapT>ma cso6o,!IHOii 
llOBepXHOCTH BOAbl y peW eTKH. 

HHH, TaK KaK pacqeTHbiH MaKCHMaAbHbiH paCXOA 6blsaeT scero B Te'leHne OJ!HO• 

ro-ABYX 'l&COB B CYTKH, Aa H TO B KOHije pac'leTHOrO nepHOAa. 
B cAyqae cosrraAeHHll MaKCHMaAbHoro pacxoAa c rrepHOAOM ocMoTpa HAH 

peMOHTa OJ!HOH H.S pellleTOX BCH C'I'O'IHaH BOA3 HanpaBAJieTCJl qepe3 BTOflYIO 113 

HHX, 'ITO speMeHHO Bbl3biBaeT 113!\IIWHIIC IIOTepu Hanopa nepeA peweTKOH II 

CMOJKeT C03AaTb KpHBYIO IIOAiiOpa B KaHa.J\.e, 
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Heo6xo,11HMOCTb ycraHOBKH He Meuee ABYX pellleToK HacTOJI.bKO RCHa, 'ITO He 
Tpe6yeT OC06MX !IOHCHeHHH. 

fl p H Me p. Onpe,11eAIITb no,11nop B KauaJ\e, cos,~~aaaeMbiH HenoABH.mHbiMH pe· 
WeTKaMH !IpH CJ\e,l!yiOIIJHX YCAOBH!IX: cyTO'lHOe KOJ\H'IeCTBO CTO'IHMX BOA 40000 .M8, 

KOBlfllfJH!!lleHT HepaaHOMepHOCTH 1 ,5, l'J\Y6HHa BOJIM B ((aHaJ\e npu cpe,'IHeM paC· 
XO,!!e 0,5 .u, !Ipll MaKCHMaAbHOM 0,7 M, 

flpoeKTnpyeM ABe KaMepM pellleToK, w11p11Ha Ka.lltJIOii H3 KaMep B = 0,90 M, 

IIIIIpHHa caMOM peweTKH bp = 0,70 .M, CTepii(HI! npHMOY!'OJ\.bHOH lfiOpMbi, a= 
= 10 MM, paCCTORHHe MeJRAY CTep»(HJIMH b = 20 MM1 yroA HaKJ\OHa pemeTKH 
a.= 70°. 

CKopocTb a KaUaJ\e npH cpe,11neM pacxo,!!e 

Q 40000 
VP = 86400 X 2 X 5 X 0,9 - -;;8c::-64-;-:;;0c:o-O-,---X-;-;2""""'X~0,--::-5-,--X.,--,0::--:,9o:- = 0•516 M/c; 

ror,!!a 

h = R (_§__)4/a v,p2. 
Wcp t' b 2g I 

~ no KupwMepy paauo Al\ll npaMoyroJ\bHMX cTepmneii 2,42: 

h,.,p = 2,42 10 4
/ 3 0,5162 

20 19
,
62 

= 0,013 M = 1,3 CM. 

floAy'leHHYIO neAH'IHHY uymuo HcnpaBIITb sa ClJeT HaKAOHeHHJI peweTI(H, oc = 70°, 
sna. = 0,94 {uaii,'lello IIyTeM HBTepnOAJI!;lllll), CJ\e,I!OBaTCJ\.bH01 

hwcp = 1,3 X 0,94 = 1,2 CM. 

V 
QX 1.,5 

rna.<- 86400 X 2 X 0,7 X 0,9 
40000 X 1,5 - I 

86400 X 2 X 0,7 X 0,9- 0•55 Mlc, 

k r:; S 
4

}3 Vma} 2 2 10 )'/a 0,55 015 5 
wmax = t' b 2g = ,4 20 19,62 = 0, .U = 1, CM1 

a CO BBe,lleHHCM nonpaBO'IHO!'O K09lflfPll!:!IICHTa- 0,94, llOAY'IHM 

hw = 1,5 X 0,94 = 1,4 CM. 

§ 10 

HEOOABMLKHbiE PEWETKM 

OepelfAeM K paccMoTpeHHIO Tunon u KOHCTPYK!:!HH pemeToK. Hat~neM c ueno· 
JIBHM-:HbiX peWeTOK. 

CaMoii rrpocroli ua HIIX RBA»eTCJI HeiiOABUmuan peweTKa, ycranaBJ\I!BaeMaH a 
KaHaAe, !lOA yrAOM B 60°- 70° K ropnaonTy, n O'IHIIJaeMall a pyt~ny10 rpa6AJIMII. 

Tarme peweTK~ geJ\ecoo6paaHo rrpHMeHHTb HCKAIO'lHTeJ\bHO Ha MaAblX ycTa· 
HOBKax. 

B Ka'lecTae npHMepa npuse,11eM ycTaHOilAenuyiO ua KanaJ\I'!sagHn KyHAbHllJ.!KOro 
AHMana l0Aecca) HenO,I!BlllRHYIO pemeTRy, ot~uiiJaeMyiO pyt~HMMH rpa6ASlMII (p11c 25). 

B 6oilee KpynHbtx ycTaHOBKax weo6XOJII!Ma aaMeua py'!Hoii O'lllCTKH peweToK 
MCXaliH311pOBaHHbiMH rpa6AIIMII, THllOB II KOHCTPYKJ.lllll KOTOpbiX qpe3Bbl'laHHO 
MHOrO. 
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Ha pHC. 26 npe.ztcTaoAeHa peweTKa, ot~uryaeMaR UOAB'H~HbiMH fMeTKaMH, en• 
CTeMbl raJirep (Geiger, Karlsrue, Baden) 1• 

Ha pHc. 27 npeAcTaBAeHa perneTKa, oqu-
JBaeMaJI 3BTOMaTHqecKU IlpH llOMOIJ!H 

oco6oft rpe6eHKH (cKpe6Ka) <f>HpMbl Aopp. 
PemeTKa cocTOMT 1'8 HeiioABH~HbiX 

C T e p * H e M H OOABH~HOfO MeX8HH3Ma. 

CrepmHH nocTaaAeHM DOA yrAoM B 60° g 

ropH 30HTY. p aCCTOBHHe Me4!!AY CTep~H.RMH 
3aBHCHT OT COCTaaa CTQqH~X BOA H H83Ha• 
lleHHJI pemeToK. HeiiocpeACTaenHo nepeA 
peuteTKOH, Jla nepeKpbiT"'H HaA KaHaAoM, 

ycTaaoBAeH MexaHH3M AAH OtJHCTIOl pewe-.. 
TOI<, COCTOHIJ!H H HS ABYX IIOABHZHbiX na• 

-·----···-----

--·- '1.11 

PHe. 25. HertOABH~Has peweTKa. 

·--­. 

paAAeAcHbJX CTep.atHeH, COCAHHeHHbiX B KOHge nJ\aCTHHKOH C sy6bSIMH. 
npw DOA'eMe fllL3CTKHKH ay6hH BXOA.ST B np030pbl peweTOK H OOJlblMaiOT OT-

6pOCbl HaBepx. floMOJ,Yb 10 HenOABHZHOfO CKpefiKa H OTXOAa DAaCTHHI<If C sy6b.RMH 
B rOpH30HTa.J\bHOM Ha­

npaBACHIUI 0 T 6 p 0 C bl 

c6pach1BaiOTCIJ B oco6blii 
.1\.0TOK, OTKyJta OHH spy· 

quyro HAH TaKiKe Mexa· 

Hl-ttJeCKH MoryT yAaJ\JJTb• 

cs. AaH'I<CHHe BHM3 ay• 
61211 cooepmaroT sue pe· 
meTKH. 

Hau6oAee pacnpocTpa.· 
Ht-HH~M THllOM Keno• 

ABH~HbiX pemeTOK C 

fiOABH;KHbiMH rpa6A11MH 
(ay6&RMH AA11 OliHCTKH) 

.RBJ\IIIOTC.R pemeTKH, OpH• 

MeHeHBbte B MaHqecTe· 
pe, KAHWH H AP· ropo• 
)taX.. C X e M a OlJHCTKH 
aToro THna peweToK 

PHc. 26. HenoABHI'.Ha11 peweTKa CHCTeMbl raH:rep. ~cHa H3 pHCYRKa 28. 
TaKoro Tuna peweTrot 

ycTaHOBJ\eHbl u y Hac B ~Iocxae (1896 r.), s 0.4ecce (1926). 
npHBeAeM onucaHHe pemeTOK, YCT8HOBAeHHbiX B 0Aecce. 

B o61J!eM .saAe .3AaHH11 AAJI peweToK ycTaHOBAeHbJ ABe napbl neROABH)KHbiX 

peWeTOK C n0.4BH>RHbiMH rpa6ABMH AAJI MeXaHH'IeCKOit OlJHCTKR 3aAep.maHHbiX Ha 

peWeTKaX UJLaBa!Ol!!HX H KpynHbiX B3BeWeHHb1X npeAMeTOB. 

nepaa.R napa peweTOK ycTaHOBAeHa JtJ\.R oqucTKH rOPOACKHX CTQqHhiX BOAt 
BTOpaH Itapa- _lAR CTO~HbJX BOA nepeCblllH (npHrOpO,lt 0)teCcb1), 

HH.me Mbl npHBOA~M pHcyHKa (29 H 30) nAaua 3Aaae.R peweToJC H pa.ape.s no 
peweTKe ropoACKoro cToKa. 

lllHpHHa KaMep peweTKM B = 2,0 .u. Y roA aaRAoHa peweToK K rop:ulOHTY (X= 70°. 
lllupuaa caMOR peweTKH bP = 1,55 M. 

npo30pb1 Mew:.a;y npyTbJIMR peweTKU 20 .MM. 4HCAO npyTbeB 53. Pa3Mepbt 
npyTbeB 15 X 46 .MA.z. BbicoTa peweTKH H = 2,5 M. 

Uenu ,llloya", Ha KOTopbiX noJtBerneHbi rpa6AH, ABH»<yTc.R no 3-M HanpaBAJJ· 
IOIJ!HM wecTepHJIM1 M3 I<OTOpbiX HIUKH.ftJI mecTepHJI yKpenAeHa Ha OC06o§ cJlepMe, 

BpBJY810JBCHC.R ua OCH, 'ITO n03BOAHeT OpHtiOAbiMaTb HHJKHIOIO wecTepHIO npH 

o6pbiBe yeneli HAH Heo6XOAHMOM peMOHTe. 

1 Geigerische Fahrik-Sonderkataloi tiber Eiprlchtungen fur KHiranlagen. 

11~&::TH~fvt lrtlK 

OCKOBHA 
iDUJIOT!if\A 
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PRe. 27. HenOABH~Haii _peweTKa 
CHCTeMbi A,opp. 

Puc. 28. Cxexa O'lHCTXH KenOJtBH!lt:HOH 

peweTKK fiOABH;KHhiMH rpaOAB'MH. 

rpa6AH npH1<penJ\.eHbl K pemeTKBM npH nOMOWH 0C06hiX ,.napaAAeAorpaMOB", 
AaiOWHX B03MO;KHOCTb rpa6A11M IIpH DOBOpOTe geneif B ropH30HTaJ\bHOe DOJ\O• 

iKeHHe onpOKHAbiBaTbC.R H OCB060.lKAaTbC.8 OT 3aAep.maHHb1X Ha pemeTKSX H CHJI• 

TbiX HMH DAaBaiOIJ!HX Be~eCTB. 

' ' 

/ 

/ 
/ 

' ' ' ' 

~ 
~ 

I ,-
1 

', 
' ' ' ' 

; 
; 

' ; 

• 
• .. 
• • 

C6pacbisaeMbie c 
rpa6eA& npeAMeTbl 

nonaAaroT ua ropu· 
30HTaJ\bHhiif AeHToq• 

Hblif TpaHCDOpTep H3 

AHCTOBOH MCAH H 
BMHOCJITCRllOCAeAHWM 
B oco6y10 npMcTpoii· 
Ky, rAe ycTaHBBAHBa• 

eTC.R KOAbiMara, B KO· 

Topy10 u nonaAaroT 
BAeKOMble Tpaucnop· 
TepoM aWAOBAeHHWe 

npeAMeThi, B OCHOB• 
HOM COCTOJJij!He H3 

OCT8TKOB DHJ.YH, 6y• 
Maru, J\HCTheB, BeTOK1 

TpBRhH H np, 

K o ,. t-1 q e c T B o 11x 
onpeAeAaeTca s 10-
12m npH CYTOlJHOM 

paCXOAe CTOl.IHbiX BOA 

B 40-50000 ;s,t3• 

t(JuJ npuBeAeHHR B AencTaue rpa6eA& AJ\11 ABYX nap peweTox H AeHTO":lHoro 
TpaHcnopTepa, o5J!!;ero AAB acex peweTorc, ycTaHOBAeH aAei<TpoMoTop a 3,7 
KHAOBaTT. 

Ha 4JoTorpa4lHH (p~tc. 31) npeAcTaBAeH BHyTpeHHHif BH~ 3AaBHJJ AAB pe· 
meTOK. 

PemeTKH c Mexa.HuqecKHMH rpaoAJJMH AAJJ ropoJtcKoro CTOKa u o6fA!HM TpaHc­

nopTepoM 6b1AH H3roToBAeHbi B 1926 rOAY Ha OAeccKOM 3aBoAe HM. A. MapTn. 
DpnqeM CTOHMOCTb HX COCTaBHAa 18000 py6AeH. 

B 1935 ~OAY B MocKBe .aanpoeKTHposaHbi AI\.S p.RAa O'IHCTHbiX CTaHg~odi Heno• 
.llBH;KHhle peweTKH c noABHitlHbiMH rpa6JUJMH no Tony aMepuKaHCKOii cpupMbi 
lKequppaii (Jeffrey). 
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OcuooHaa oco6eHHOCT& peweTKH Tuna 1Keq>tpaB a TOM, LITO genb, DOA4ep· 
musamzyas rpa6Au, ABHJKeTcs no cneuuaAbHO waorayToi1 paMe. nosBOA.Rao~eH 

• . . 

"'"IIH 
Jli:R ~JI'tft,t 

1 r!rr.Pnbllilli 
<I> I' I' MbJ 

• 
I 
I r===t- : ~ ~ ---·-- _,_t. ------- _._ 

. ___ \:>_ ---- -· 

• 
~----___,....--. 

---
~ .. -- > ~ 

--

Puc. SO. Paspes no pemeT.t<.e (OAecca). 

'0 

_ ___._ 

c6paCbJBaTh :Mycop, H.SBAe\leHHbiA rpaOAJIMH 1 He BaA IIAOJY&AKOJ.i 

peweTKH, a HOA He.l. nocAeAHee 06CTOJITeAbCT80 DOIBOA.Jler 

yMeHbWHTb BbiCOTy 3A8HHJI AAIJ peweTKR. 

06CAY*.HBaHH 11 

3"'a\IHTeAbHO 

fla pHCYHKe 32 npe~CTaBAeHa ~OTorpa~HR ycT&KOBKH DOABMmHOrO MeXaHH3Ma 
peweTKH Tuna iKe.pclJpal. 
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HeAOCTaTKOM uenOABH.I'KHbJX pemeToiC JJBAfleTcJJ To, qTo pemeTKH HaXOAJITCR 

fiOCTO.RHHO DOA BOAOH, H DOAHa.a OtJHCTKa HX HeCKOAbKO aarpyAHHTeJ\&Ha. llpaK­
THKa Hama, npaBAaJ DORa3aAa, tJTO 3aTpy;tHeHHS 3TH cpaBRHTeAbHO HeBeAHKH. 

Puc. 32. MexaHHSM peweTKH Tnna 2Ke41~paA. 

§ 11 

llOABHiKHbiE PEWETKH 

noJtBH.:KHble penteTKH npe;tcTaBJUUOT C06oro COOTBeTCTBeHHblft STan pa3BHTHIJ 

HeflOABH.M{HhiX peweTOK. 
Hau6oJ\ee npocTofi THo nOABHmaoii pemeTKM- aTo c'eMHbie peweTRH, H3BAe«ae· 

Mble us ao~bl AAJJ nx OIIHCTKH. PeweTKH STH npnMeBJJJOTC11 a ue6oAbUntx ycTa­
HOBKax, npuqeM B KaHaAe ycTaHaBJ\.HBaiOTCJJ IJa3bl AAJI ABfX, CAe.AyiOJBHX OABa 

P~ic. 33. :KpbiAb\faTas. 
peweri<.a 

3a Apyrou, pemeToK. Bo BpeMH uopMaAbHo.H pa6oTbl 
TaKHX peweTOK B ony'BeHHOM BHAe HaXOAHTCJI AliWb 

O.ztHa ea peureTOI(, nepeA oqncTKoi:i ee onycKaeTcs 
BTOpa.B H TOJ\bKO TOrAa H3BAeKaeTC.R H3Bepx nepBaR, 

.sarpsaueHHaJJ oT6pocaMu, peweTKa .. 
HeyA.o6cTBO no;t'eMa aToro THna peweTOK 3acTaBHAO 

nepeHTH K THny BpaJBaiOIJ!HXCJI pemeTOK1 TaK Ha3b1Ba­

eMbiX KpbiAhqaTbiX pemeTOK .. 

CxeMa TaKoii KpbiJ\b'laToii pemeTKH noKa3aHa Ha 
pHCYHKe 33. 

PeweTKa cocTOHT H3 n~TH XpbiAheB, apaiJAaiOigHXCJJ 

BOKpyr ropH30liTaAbHOI OCH B HanpaBAeHHD OOpaTBOM 

ABHmeHHIO CTO'IHOii BOAbl· KoAH\IeCTBO KpbiA&es Mo.meT 

6bJTb H HHOe. 0AHaKO, Tpe60B3HHe, qT06bl CTOtJH8JI 

BOAa o6saa1'eAbHO npoxoJtuAa 6bl 11epe3 peweTKy, eTa· 

BHT npe;teA qucAy 8THX spbiA&ea. HegeAecoo6pa.suo 
yMeHbWaTb IJ:MCAO KpbiAbeB HH.Ze UJITH• TaK KaK STO 

Bbl'3biBaeT HeOOXOAHMOCTb B 60.1\bWeM yrJ\y6AeHHH AOTKa ROA pemeTKOH, J\OTOK 

}Ke aToT .JIBJ\BeTcB cAa6btM MeCTOM 9Toro THna pemeToK, TaK r<aK u CHAY yMeHb· 

meHHB CKOpOCTH H8A J\.OTKOM B DOCJ\.e)tHeM uaquaatoT OCeAaTh H3 CTOtJHOH BOAbi 

aa:u6oA ee KpyaHbie B3BemeHHble HJ\H nepaHOCHMbie no AHY qacTHJ!bi. 3auAeu~-te 
.AOTKa BeAeT K 3aTpyAHRTeAbHOCTH SKCDAOaTa;JRH KpbiJ\bllaTbiX pemeTOK. 

Oc& BpatyeHH.R r<pbiAbqaToif peweTKH AOAIS.Ha 6bJTb pacnoAozeHa BaA noBepx· 
BOCTblO BOAbi )tAR B03MO}KHCCTH O'IHCTRH peweTOK. Y BeAH'IeHHe qHCAa KpbiAheB 
caepx WeCT~ Bbl3bJBaCT H3JUUUHIOJO CAOJKHOCTh KOHCTpyK!JHH peweTOK. 

QqHCTRa peweTKH npoHBBOAHTCR AHOO B py~HYlO rpa6A.&MH, AHOo npu noMo~u 
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llOABeweHHbiX HAA peweTKOH MeXAHH3HpOD3HHbiX rpaoeAb1 K8K STO UOK338HO 
ua puc. 33. 

0T6poc&J noAa!OTCH c pemeTKH a pHAOM pacnoAoJKeHHblii JIOTOK HAH ueno· 
cpeACTBeuuo B aaroueTKy; nocAeAHee, KoHe'IHO, auaquTeA&HO ~eAecoo6paauee. 

EcAH o6oaua'IHTb "'epea H paccTORHHe oT AHa KaHaAa AD ocH apaJM310JMeiics 
perneTJm, l.Jepea n- l.JHCJ\O peweToK, a l.Jepea h - yrAy6Aeuue a AHe KaHaAa, TO 

H 
[)0JIY'IHM1 'ITO ,l!lt.Hlla Kpb1A3 (OTJI;eJibHOii peiUeTKII) j = ; 

coset 

Alt.HHa JIOTK8 [ ;;:;;o 2htget; 

1 
---1; 
coset 

YroJI a onpeAeAseTcR H3 oT~~:owennR: 

360° 
a= 2n · 

HeAOCTaTKOM KpbiA&'IaTbiX peweTOK RBMJeTCR 6oA&WaR noTeps uanopa, TaK 
K3K BOA3 npOXOAHT BcerAa qepe3 ABe peweTKH 1 H3XOAllJMHeCH OAHOBpeMeHHO B 
BOAe no nyTH ABHJKeHHH UOTOKa. 

KoAeca r a ii rep a npeJ!CTBBJIHIOT co6om A3J\bHeliwee pa3BHTHe KpbiJ\b'I3TbiX 
peweToK. 

Ha puc. 34 npeACTaaAeuo KoAeco falirepa, cocTOHI,gee us 5 usoruyT&IX no 

PRe. 34. KoAeco faiirepa (pa•pes). 

KpHBon peweToK. KaJK,~~;aR H3 pewetoK cua6zeua apaJM810JMHMCR CKpe6KoM c 
OAeTbiMH H3 KOH~e ero JMeTK3MH. 

CICpe6KH H3X0,11;RTCH B HenO,II;BHlKHOM COCTOIIHHII H TOJibKO no Bb!XOAe TOH HJIH 
HHOH peWeTI<U H3 BO,IIbf 1 6Aar0,11;3pR 3y6'18Tb!M 3a~eriJ\eHHIIM1 CKpe60K apHXO,IIHT 
B ABHJKeHHe, npH'IeM lgeTKa B STOT MOMeHT H3XOAIITCH B Hepa60'!I"M COCTORHHH -
cKpe6oK ABHllleTCH OT ~enTpa KOJ\eca K ero nepmpepuH, K ero o6o;;.y. 

KaK TOAbKO cKpe6oK AOUieA ,11;0 o6o11a, npoHCXOI!HT nepeKJIJOI.JeHHe lly6'!aToK, 
lgeTK3 npiiXO,II.HT B pa6ol.Jee [JQJ\OlKeaHe H np11 ABKJKeHHII CKpe6Ka OT 060,113 K 
~eHTpy KOJ\eca crpe6aeT ace C!WnHBWHeCH Ha peweTKe OT6poCbl K ~eHTpy KO­

Aeca1 r,11;e ycTaHOBAeH B ~eHTp3AbHOIII .IIOTKe WHeK, UOAaiOJ;gMH OT6pOCbl K ropH• 

30HTaAIIHOMY1 pRJtOM paCUOAOJIKeHHOMY TpaHCUOpTepy. 
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AoAAa AO yenTpa I<oAeca. cKpe6oK .aaKpenA11eTcst Bnpea& AO BbJXOAa peweTKH 

us BOAbl npK cAeAytoJ!!eM o6opoTe ee. 
Ha cpoTorpaqn-tH (puc. 35) npeJtcTaBAeHo 

P«c. 35. KoAeco fal:irepa (KapAcpys). 

KOAeCO failrepa, YCT8HOBAeHHOe Ha 
KaHaAHBagHOHHO~ ycTSHOBKe 
ropoAa KapAcpys. 

AHaMeTp «oAeca 3.8 M., 
mHpHHa 2,15 .M., npoaopbi 
20 MM, CyTO'!Hoe KOAHI.JeCTBO 

CTOCIHbiX BOA 8QQQ0 .M3
1 OT6po· 

COB 10 .M
3 

B CYTK", fi0Tpe6• 

HOCTh B 9.1\eKTpO~HeprHH .3a 

24 qaca 17,0- 18,5 K8. 

Pa3BHTHe flO~BMJKHbiX pe• 
WeTOK DOWAO He TOAbKO no 
nyTu apa~aiOI!:!HXCJI peme­
Tox, no " no nyTH uenHbiX 
peweTozc:. 

Hau6oAee THOH"'HOif ~enuoti 
u peweTI<ou .sroJuieTc.R pemeTKa 

cHcTeMbi B p JO u oTT (B r u· 
not t e), BnepBbie a 1894 r. 
npuMeueuuaa s faM6ypre u 
oqeH& IJacTo noToMy Ha3blaa­
eMaH f aM6yprCKOH pellleTJ<Oii. 

PeweTKa coCTOHT H3 oT· 
J(eAbHbiX 3BeHbeB, DpHKpenAeHBbiX K 6eCKOHellHOH ~eriH raJ\J\B. npu ABH.Me­

HHH peweTOK OT6pOCbl BMeCTe C UOCAeAae:H IIpHllOAbiM8fOTCH 3a npe,AeAbl BOAbl 

H npH DOBOpOTe pemeTKH, JtAjJ o6paTHOrO ABH.MeHJUI BHH.31 c6paCbiBaiOTCJJ C 

peweTKH B oco6b!i:l m.eAo6. 
AA.s~ AYtJllieli 01JHCTKH pe• 
weTOK npHMeH.RIOT CKpeOKii 

B MecTe noaopoTa peweTKM. 
Ha q>oTorpa qnu-1 (pHc.36) 

npeACTaBAeHa f aMfiy prc.Ka.R 
peweTKa, J.J3rOT0BAeHHa.R 

H8 MBWHHOCTpOHTeA:bHOM 

.saeoAe By Kay (Buck au) B 
MarAe6ypre M ycTaHOBAen· 

HaR Ha oqHCTHOH CTaHgUH 
u faM6ypr~e. 

Ha q>oTorpaqniH (puc. 37) 
noKaaaua pemeTRa, ycTa • 
HOBAeHHa.R Tai<;Ke 8 faM-

6ypre, HO Ba ycTaROBKe 
Ha 10-'RHOM 6epery peKH 

OAb6br, np"tteM q>oTorpa· 
<JlH.R u3o6pa-'KaeT BHA pe· 
meTKH CO CTOpOHbl MaWHH· 

Horo aaAa. 
PeweTI\a cocTOHT H3 4-x 

Puc. 36. r aM6yprcRaJI pewerKa (f aM6ypr ). 

OTAeJ\bHbiX arrperaTOB, WHpHHOlO 8 1,98 .M K3A'KAbiH H BblCOTOlO 7,6 M, Up030pbl 

10 MM, noTpe6uocTb B aueprHH -1 liP. 
CKopoc-rz, ABH~eaa.s faMoyprcrcoit pemeTKH npuHuMaeTcJI oOblliHO OKOAo 

3-5 cM/ceJt. 
AAMHa OTAeJ\bHbiX 3BeHbeB peweTKH KOAe6AeTca o npe.AeAax 360-400 MM. 

CIJepMa pemeTKH COCTOl-i.T H3 ABYX paM H3 1<0pb1T006pa3HOrO JKeJ\e3a, COeAH• 

HeHH~X Meii\AY co6oii nonepel!HDJMH H AHaroHaAbHbiMH CTep;t;.H.RMH. 
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B sepxueii u HH~He1i '18CTH .pepMht pacnoAomeHbt wecTHrpaaubte 6apa6aa&I, Ha 
KOT'lpbJe H OAeTbl fA~DH raAAR, DOAAepJKHB8101jAHe OTAeAbHbie .3BeH.b.H pemeTKH. 

Ka.zAoe sneHo genu co· 
CTOHT J-!3 CBapHbiX paM H3 

yroAKOBoro .meAe3a, K I<O"' 
TOpbiM H DpHKpenJ\eHbl 

CTep.&HH peWeTOK· 

Ooc.AeAHHe H3rOTOBAJI• 

IOTCJJ H3 aAfOMHHHJI, KaK 

MeTaA.Aa M8AO nOABepra• 
IOIJ!erocg .zteiicTBHfO CTOtt· 

HhiX so.4. KpoMe Toro, 

cTepmtnl 8TH npu cpaa· 
HHTeAbHO M8AOM Bece HX 

06AaA310T 6oAbUlOi:i TBep-
v 

~OCTblO H qpeSBbllJaHHO 

rABAKOa nosepXHOCTbiO. 

JlpHMeHBBWHeC.H paHee 

PHc. 37. raM6yprciC.an peweTI(a (raM6ypr). 

AJUI O'IMCTKH peweTOK Jte• 

fiOABH.2KHbie p e 3 H H 0 B bl e 

CKpe6.KH HMeAH cy~eCTBeH· 
HbiH HeAOCTaToK, .saKAJO· 

t~aBWHHCII B TOM, l.fTO DpH 

O'IHCT.ICe pemeToK nonas· 
mae na peweTKY oT6pocbl 
CKpe6KOM BAaBAHBaAHCb B B830pbi Me.*AY npyTil .AMH.

1 

B aacTOBIJAee speMs AAB Ol!HCTKH faM6yprCKMX pemeTOK DpMMeH.RIOT 

fiOJtBeCHble CKpe6KU, COCTOI.IJYHe H3 
"' pe!HHOBOH UA3CTHHN C BMpe3aHH~MH 

B neif .sy6b.RMH AAR npoqecbiBaHH& 

peweToK. PesMuooa.R nAaCTHHKa aa­
ICpeoAeHa Mexc.Ay ABYMS CTaAbHbiMH 

nAaCTHHK3MH (pHC, 38), rAe a- pe3H• 
HOBaJI flAaCT"'HKa, b- HIUKHHJI CTa 1\b• 

Ha.R UAaCT~HKa, C- aepXH.911 CTaJ\bHaJI 

DJ\.8CTHHK8. 

BepxHJUI cTa.AbHas nAaCTHHI<a AO· 
nycKaeT BCAeACTBHe CBOeH r A3)(1(0H 

DOBepXHOCTH DOAHVIO OtUfCTKY C06H· 

paiO~HXCR Ha CKpe6Ke rp113HbiX Be• 

JMeCTB H .Sai!!IHyaeT pe3~HOBYIO DAa• 
CTHBKY c .sy6b.f.IMH OT H3HawuaaHHB, B 

TO BpeMH, KaK HH.iUfUUI nAaCTHHI<a CJ\ y• 
*HT TOAbKO .4AJJ y~<penAeHHH pe3HHbl. 

CKpe6ox A npvtJ(penAen K xa 11a10· 
JYeMyc.R pbiqary B; JCaR TOAbKO, nocJ\e noAnon ottc-tcTtcH OTAeAbHoii peweTKH, 
noAXOAfiT K cKpe6Ky sasop Me.m.zty ABYM.9 ;tpyr sa ;tpyroM cAeAyrot.gHMH .soeHh'" 
JIMJ.f perueTKlf, pbi'Iar B npHBOAHTCR B AB~.>KeHHe HaBcTpeqy pemeTKe nocpeA'" 
CTBOM pbi'Iamnoro MexaausMa E (xyAaqHaR waii5a. cToa~a.a Ha lleps.attHOM aaAy 
C) u cassannoro c auM npoTHBoseca F (pHc. 39). 

Puc. 38. Cxpe6oK A..\JI OI4HCT.K11 
faM6ypre~<.oi peweTKK. 

Cxpe6ox A ABHJKeTca npu aTOM DOA .A.e.ma~eii Ha HeM u cB.si3anuou c co6 .. 
CTBeHHbiM llpOTHBOBeCOM Q O'IHCTHTeAbHOH OAaCTHHKOH, KOTOpaH O'JHJYaeT Ha• 

KOUHBLUKeCJI Ha Cl<pe6Ke Bef!!eCTB8. 
lloABHacHaJJ peweTKa THna 6p10HOTT ycTaHOB.Aeaa y uac B CoJOse Ha KaHaAH· 

3ayuu rop. Xap&Kosa B 1914 r. 

1 Maschien6nfabrik Buckau, Hamburger Forderrechen. 
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Opoei<TOM npeAycMoTpeaa ycTaHOBICa ABYX arrperaTos peweToK B xaHaAax, 
WHpHHOlO 1,25 M. Ha pHCYHKe 40 uaoopa.x<.eHa Xapbi<OBCKa.R pemeTKa, 

npH"'eM B 1914 r. 6bl/\ YCTaHOBAeH JUIWb 0,4HH arrperaT AA.R o6CAY;KI1B3HJ.UI Ka­

H8AH38U1Ui nepsoii oqepeAH. BeAHIJHHa 3aaopoa Me~AY npyTb.RMH 20 .MM.1 

OcuoBHbiM HeAOCTaTKOM peweTKH SproHOTT JIBAJJeTcst ee cpaBHHTeAhHaB AO"" 

porOBH.SHa. 

§ 12 

CMTA 

Puc. 40. r aM6yprcRas peweTl(a 
(XapbKOB). 

llpoCTeHWHM THDOM CHTa MO&eT JIBMThCJI MeTaJ\AHqeCK.'ilJI OAeTeHaJI KOp3MHa, 

ycT8HOBAeHHaJI ua nyTH ABH&eHHJI CTOt:JHOU BOAbl, B KOTOpOH H 6yAyT 3aAepmH• 
B8TbCJI see OT6pOChl pa3MepaMH 60AbWe Dp030pOB Me.EAY npyThHMH K0p3HHI<H. 

0AHaKO, CTOAh npHMHTHBHOe pemeaHe 3aAatJH B03MOJUIO AMillb B O~IeHb He-

6oJtbWHX ycTaHOBKaX. 

B KpynHhiX ycTaaooKax pasBHTJie cuT nomAo no ABYM sanpaoAeiut.sM: no AHHHH 
Tal( Ha3bJBaeMbiX ,cyxux" CHT H ,npoMbiBHhiX" CHT, IIpuqeM UOCAeAHMe CT3AH 

npuMeH~ThCR AHWb c 1909 r. CyxHMH CMTaMH ua.sbiBaiOTC.R CHTa, c KOTOphlx 

y.ztep.maHHbie UMH TBepAble oT6pOCbl CHMMaiOTCR 6e3 npOMbJBKH HX BOAOM. flpo· 

MbiBHbiMH, Hao6opoT, Ha3biBaiOT CHTa CO CMhiBKOH OT6pOCOB BOAOit 
CyxMe cuTa B csoeM pa3BHTHH npoWAH .yeAbiH PHA STanoa u B uacTo.srgee 

apeMH HaH6oAee xapa.KTepHbiMH T"naMH TaKHX CHT .RBA3IOTCJI Bpa~aiOJ!&HeCJI CH• 

Ta H uenHble HJ\H J\eHTOl.JHbie CHTa. H Te H ApyrHe pa6oTaiOT npu ycAOBHH 
u u 

O"'MCTKH HX 3a npeAeAaMH OCBeTA1JeMOH HMH CTOqHOH BOAbl. 

CYXHE CHTA 

OcKOBHbiM TnnoM spaJYaro-.yuxc.a cnT RBABeTcJJ noAyl.JHBwee 6oAbwoe pacnpo· 
CTpaueuue B r epM8HHH H AMepHKe CHTO CUCTeMbl HH}K. p H Hill a (R i en s c h), 
H3rOTOBJ\.ReMoe qJHpMaMH B. BypA H raiirep (V. v u r J H G e i ~ e r) B fepMaHHH. 

CnTo cncTeMbi Puuwa ycTaHOBJ\eHo y sac B Com3e B 1930 r. Ha ottHCTHoii 

cTaHyMH Bacu~heocTpoacKo~ xauaAu3aUH" B AeHHHrpaAe. 

1 ll e p K e c A· C., HH*·' KaHaJ\HSaJ,IK.fl rop. Xap~axoaa H ee O'JHCTHbJe coopymeHlul, 19SO r. 
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CbHpMa BypA B aaJ,QHTY CHTa PHHma npH80AHT pHcyHol< 41 AJUI cpaBHeHMil no­
Aeaaoa DAOtyaAH CHT H peUieTOK 80 BpeM.S OqHCT~H CTO'IHblX BOA npH pa3J\H'I• 
HhiX CHCTeMaX HX. 

Ha pucyaKe 42 npeA · 
cTaaAeao cuTo PnHwa, 
uaroToBAeHHoe 'fl u p M o if 
faiirep. 

CHTO Pnuwa npeAcTas· 
.1\JieT Bpaf!Aa!OJ!!HHC.JJ BOKpyr 
HaKAORHOH OCH AHCK1 CUa6-
meHHbiH oTBepcTHBMH.. B 
geA~X UCDOAb30BaHHR CHTa 
H UpH nepeMeHHOM ypOBHe 

0 

( 

- 'Ys --% 

PHc. 41. CxeMa noAe3Horo ucnoAb30BaHHH 

nAOJ.!!BAH peweTOK H C'HT. 

CTOqHOD BOAN npH M3KCHMaAbHOM paCXOAe K AHCKY npH~penAeH yceqeHHhlft KO· 
Hyc, Bpal!!afOJ!!HHCH soKpyr TOH .;Ke ocH, npu11eM 6oKoBa.R noaepxnoCTb Koayca 
rrpeACT&BJUJeT co6o10 Ta.K.ac.e CHTO, 

I 

' J.---·· --· -- ·-·-.... . 
l 

' I '----·---,. 
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t 
t 
I 

I . 
I· 
'· 

;:.:. _______ ···-·---..---·---- __;.. _____ '· 
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I· 
• 
I . . 

·! . '--·-~--·•< ..... ........ - ·--·-- ··-·-·-··- ~-~·---·_. ..... ,_._.~·~·~ ~ - - · -·-·'- · - ·· -··-· -- ... ., .... -·-· 

Pnc. 42. CHTO PHuwa (pa1pe.s). 

npoXOA~J.!!aB CKB03b CHTO CTOliH8.9 BOAa OCTaBA.SeT Ha HeM OT6pOCb[ H B OliM• 

tgeHHOM s.-Ae yxoART B OTBOAHOH RaHaA, pacnoAoiKeHHbdi noJL cHTOM, 
Me~.\eHHO apaJ.garoJI!eeca BOKpyr 

u 

B8KAOHHOH OCH CHTO H3BAeKaeT H3 

llOA BOAbl Sa,4ep.3'\aHHbl0 Ha CliiTe OT• 

6pOCbi, KOTOphie OC06biMH IJ!eTK3MM, 

BpaJY810ij!HMHCS BOKpyr BTopoif Ha• 

KJ\.OHHOH OCH, na paAJ\eJ\hHOH nepBoii, 
C6paCbiBaiOTCJl B 6yuKep. J1.J DOCJ\eA• 
uero oT6pocbr yAaA1UOTCR KoameBbtM 

9.1\eoaTopoM. 
ijJeTKH Bpaf:YalOTCJJ B HanpaBAeHHH 

Bpaf!!eHHSI CaMOrO CHTa, "'eM AOCTHra· 
u 

eTC.R UOJ\H3.SI O'IHCTKa BCeH IIOBepx· 

HOCTH OOCJ\eAnero. 
Ha pucyHJCe 43 noKa3aHo CHTO cH­

cTeMbl PuHwa, ycTaHOBAeHHoe a Ape· 
3AeHe. .2(HaMeTp CHTa 4,5 M. CHTo 

P1tc. 43 CHTo PHHwa (Ape3AeH). He J.tMeeT aepxHeii :KOHI2t.Jecxoif qacTM. 

Yfg <f>OTOrpatpHH .HCHa RapTHHa pa • 
6oTbl cuT a u l!!eToK. CaMoe caTo npeACTaBJ\.ReT co6o10 nAaCTHHICH H3 J\a Tyaaoii 
6pOH3bl HAH AHCTOBOrO ~eAe3a (t~TO xyme) C OTBepCTH~MH WHpHHOIO OT 0,5 AO 5MM. 
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XapaKTep oTHepcTHH BHAeH Ha pHcyHKe 44. 
0oBepXBOCTb CHTa BUOJ\.He rAaAKaJJ, HO H36eaaHHe B03MO&HOCTH 3aAepaaHHH 

Ha Heii oT6pocoa. 
QqHCTKa STO.il UOBepXHOCTH, KaK yKa32HO 

RblliiC, npOH3BOAHTC.H npH DOMOf!!H Bpar.garolUHXCJI 

~CTOK. npu HaAHtJHR KOHHqecKOH AblpqaToif 
noBCpXHOCTH .14Me10TCJI H COOTBeTCTBYIOJBliC 

r.geTKH AA.R 01{HCTKH STltX HaKJ\OHHbiX nooepx· 
HOCTeif. 

Ha pHcyHKe 45 upeACTaBAen pagpea tyeTKH 
AJ\.B ottHCTJ(H AMCKOBoro CHTa cncTeMbi Pt-~Hwa 
c ue6oAbW.HM KoaycoM. P~-tc. 44. DoBepxMoetb 

C:HTil fliHWa. ij!eTKH M3rOTOBJUIJOTCR HS .f!!eTHHbl HAH fiHaC• 

caBhl, KOTOpbie C06upaiOTCJI B OTAeAbHble nyqKH 

H BCTaBA.HJOTCJI B OTBepCTlUI Q!eTKOAep.2KaTeA.R. flocAe,AlUdi npeACTaBAJJeT co6010 
noAbiA MeTaAAifllecKHH YHAHHAP c OTBepCTHJ!MH. 

PHc. 45. Q!eTKa AMI O'lHCTKR 

cHra PHHWa (paspes). 
PHc. 46. IJ!eTKa AJUI O'IRCTKH 

CHTcl PHKwa. 

Ha pucyHtte 46 H3o6pa.meaa tgeTKa AAR O'IHCTKH CHTa PHnwa. 
1\aK OTAeJLhHbie nyqKH J!\eTKH, Tate H r.geTKOJtep.m.aTeAH ~BARIOTCJJ CMeHHbiMH 

(pMC. 47). 
lJJeTKH npH OlfHCTKe CHTa nepe;tBH· 

raroT nepeA co6oit sarp~aaeuuJJ, upH'!eM 
npH DpaBHJ\hHOH ycTaHOBKe 1!\eTOK 3a• 
KynopKa OTBepCTHft He AOAJKHa Hl\ICTb 

MeCTa. 

Ha pHcyaKe 48 npeJtcTaBAeH BHYT· 
peHHHH BHA ycTaHOBKU B rop. npes· 
;teae, qpeaebl'lailno uanOMHHaJOIJ!Hii co .. 
6010 ycTaHOBKY B AeuunrpaAe. 

42 
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CllapMoli B. Byp.11. H3roroBJI.IIIOTCII p83JI.HqHblX pu111epoa cura Pauma Ailll pu• 
AHqBbiX ypoaaell BO,Il;bl B xasa.11.ax a np11 yr.11.ax uaKJI.oaa oceil apa~geaa.11 8 10, 
15, 20 H 25°, 

8 Kaqecrae HJI.JI.IOCTpayHH opHBCAeM OCHOBRbiC p83Mepb1 CHTa npH yr.11e Ha­
JIAOH8 OCR BP8JYCHH.II B 15° (pac. 49 II T8fiJI.HQ8 3). 

- -
I 

,llaaM8Tp CBTB B M , 1,5 2 2,5 3 3,5 4 4,5 - 6 7 8 0 

i(HaM. ROBB'I. UCTB 

B M.lt • • • • • • 600 1000 1400 I BOO 2000 2200 2500 2800 3200 3800 4400 
OJJ.ODpOBOABII!aH 

DOBep.IBGCTb B M 2. 1,6 2,72 3,85 5,3 7,5 9,8 12,2 15 22,2 29,5 38,G 
Hh.w .... • • • • • 275 390 51J5 625 715 805 910 1010 1190 1400 1600 

B 

Hn "'"' . ~ . . . • 115 130 145 155 195 235 260 285 365 4\::i 470 

H "'"' • • • • • • 160 250 350 455 500 550 630 700 800 950 1100 

YcrasoaKa B AeaaarpaAe aanOMHHaeT ofibJqHyiO ycrauosKy car PHHJJJa. 4Ha· 
MeTp CHT 6 M, BCJI.HqHua np030pOB 2 MM, yrO.I\ H8KA()H8 OCH Bpar,yeHHJI 22,5°. 

KoAaqecTBO OT6poc:oa no ,ll;3HHbJM uaqaAa 1933 roAa cocraBA.IIAo npa cyroquoil 
38rpy3Ke 10000-12000 M 3 CToquoli BOAbl OKOJI.O 6-8 B8['0HeTOK, eMKOCTbiO 
0,75 M3 J(3li.A3l!, 

TiepeA CHTaMH PHawa B AemmrpaAe 
ycTaHOBACHbl HCDOABHli.Rble peJJJCTKH C Me· 
X3HHqecKHMH rpafiA.IIMH.8eAHqHR8 np030pOB 
pemeTKH 20 MM, 

\ 
• 

\ \ 
• 
\ 

• 

\ \ 

-
Jfu 

~--~-
__ j 

\ 

PHc. 49. CHTO PHHwa, OceoBHhle pasMephl. 

' 
• 
I 
I 

I 

. -

\ 

I 
I 

Pac. 50. JleKTD•Hoe CHTO r ai<repa. 

llpHMepoM DOABHlKHbiX geoHbiX (AeHTO'fHbiX) CRT JIBA.IIIOTCJI CHT8 CHCTeMbl fall• 
repa, a3ofipaJKeanble Ha p11cyaxe 50. 

K yena npaxpenAeH PIIA aefioAbJJJHX paM c CHTallfH 113 6poa:aosolt npoaoAOKII. 
npi! no,IJ;'eMe yenM, BCAeACTBHC TJIJEeCTH, CHTa o6pa:ay10T CIIJIOIIIHYIO IIOBCpX• 
ROCTb, 3a,4epl!.11B810JYYIO oT6pocbl1 npH ofipaTHOM H811p8Bi1CHHH ABHJKeHHJI 1 BCJ\e,~t• 
CTBHC TOil ae CIIAbl TJIJECCTH, paMbl C CHTBMH ofipa3yiOT np030pb1 1 I! BOAa CB060,!I;· 
HO npoXOAHT MCJEAY CHT, 38,1l;epJK8HHblC Ha CHTaX OTfipOCbl npH nosopoTe CHT 
cfipaCbiBBIOTCJI B JECA001 DpH STOll CHTa AMI IIYIIUielt HX QqiiCTKH 06MbJB8lOTCJI Ha• 
nopaoil BOAOlt s KOJI.IIqecrse ae 6oAee 0,5% OT o6Iaero croxa. 

§ 13 

nPOMbiBHbiE CI1T A 

TipoMbiBHble cura1 Dpi!MeH.IIeMble, rABBHbiM o6pa30M, B AMepi!Ke, npeAcTaBAJI­
IOT co6o10 6apa6au, 6oxoaoil noaepxHOCTbJO xoroporo n JIBJI.ReTc.ll cnro, 6apa· 
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OaK 3TOT yCT8HOBJieH ropH!IOHT8JibH01 HOpMaJI.bHO K OCH IIOTOKa CTO'IHOlf BO)Ibl, 

H BP8I,BaeTC.II no ABHitleHHIO llOTOKa. 

lJacTHJ!bl OT5pOCOB !13Aep1KHB310TCJI Ha llOBepXHOCTII 6apa6aHa, OTKYAB OHH 

CMbiBBIOTCR CTO'IHOII BOAOII H YAaARIOTCB BMeCTe C IIOCJie)IHeli B OTCTOliHble 

KaMepbl. 

---

DpaMepoM npOMbiBHoro 6apa6aHHoro ca 

Ta IIWJKeT liBIITbCII H!I06paJKeHH8.R H8 

pHCYHKe 51 cxeMa CIJTB r y p A a (H U r d)1• 

Eapa6aH spal!!aeTcll c TaKoli CKopocTbiO 

(oxoJio 1,5 M}ce~e ua o6o.~te), 'ITO noaepx­

uocTb BOAbl B 6apa6aue B cropoay ABHlEe· 

BHJI HeCKOAI>KO !IOBbiWBeTC.II. 

P11c. 51. Cmo rypA&. 
B 9TOM MecTe 6.1\arDABPII COliABIOI;!!eMycs 

HB!IOpy !10.11 yqaeTCII IIpOMbiBKB OCeBIIIHX Ua 

HapylEHOJI !IOBepXROCTH 6apa6aHa OT6po• 

COB 'IBCTbiO CTO'IHOH BOAblt OCHOBHBII Macca KOTOpoA YXOAIIT '!epell 6apa6aH 

B HanpaBAeHIIH OCH !IOCAeAHero. Ha npOIIIbiBKY, IIpiiMepHO, pa'CXOAyeTCII OKO.I\0 

25% CTO'IHOil BOAbl. 

OpoMbiBI<a ycH.IIeHa na.II.U'IIIeM Ha BHyrpeHHell noaepxHocTu 6apa6aua oco6blx 

ll.II.BCTUI!1 .!13AepJIHIB8101!!11X npH BpaJ!!eHUH 6apa6aHa CTO'IIIYIO BOAY II TeM yeeJI.U· 

'IIIB3101;!!11X aa11op, KpoMe Taro, a sepxueii '18CTH 611.pa6aaa HMeercs el!!e H 

cneyHBJibHbllf Tpy6onpOBOA ~Jill IIpOMbiBHOlf B0.4bl IIOA HanopoM. 

CtnO, KBK RCHO H.!l llliAOl!leHHOro, O'IHI;!!BeTCJI 80.4011 H .1\HIIIb HllpeAKB .4Jill 

O'IHCTKH ero llpHXOAHTCR TBKI!Ie npHMeHJITb nap U I,Bl'TKH. 

0pOMbiBHBB BOAB BMeCTe C OT6pOCBMH HB!IpaB.I\BeTC.R B !IpOTO'IHblH OTCT"OIIHHK, 

paC'II'TBHHbllf 83 llO.II.YtJBCOBOe npe6biB3HHe BOAbl B HeM. 

CxeMa pacnoAoJKeHH.R ycraHOBKH B n.11.aHe .RCHa u:a pucyaKa 52. 
OpoweAwas qepell orcroilnHK 

1Ip0Mb1BR3R BOAS, OCBeT.II.l'HH811 B 

IIOCAeAHeM1 CHOBB COeAIIHBeTC.II C 

OCHOBHbiM llOTOKOM CTO'IHbiX BO)I. 

PsccTOJIHHe MelKAY npyTbliMif 

'I~ 
'!I, 1n. 

.,~ ~!.rt 

cur a 1 MM. r YPAOBCKOe CHTO PI! c. 52. CuMa pacnoAOll<eHRH CHTa fypAa B OAaBO. 

38.4epll'lHBBeT OKOAO 25% BCeX 

B3BeWeHHbiX Bel;!!eCTB1 a T8K RaK HB HI! X BO!IMOlEHO OCB .. I!Tb TOJibKO 66% 
25 

(no I1Mroq,y ), ro 3!fl!fleKT pa60Tbl CRT a no l1Mroq,y paaeH 38 % 6(; =0,38 , 

O.~tHaKo, B orcToliHIIKe nocAe CHTB ocal!IABIOTCJI He ace BliBeiiieHHble Bel!!e· 

cToa, YAepJKBHHble as c11re, a .1\HIJJb 91%, nosroMy o6~HII sq,q,eKT yAepl!laHHll 

B3BeWeHHbiX Bei,BeCTB CHT8MII rypAa OKOAO 34%. 
6apa6auHble upoMbiBHble CHTa yc'l'aHaBI\~BaiOTCR B 6oAbiiiOM MSCIII'l'a6e !flHpMoil 

Aopp; B OCHOBHOM OHII MSJ\0 'leM OTJIHlJBIOTCJI OT rypAOBCKHX CHT, 

Orc'l'aliHHK ycTpoea B nerrocpeACT· 

BeHHOlf 6AH!IOCTII JC CHTY1 llpOMbiBHBII 

BOAS COCTBB.II..ReT 1\HIIIb 5%, npH'IeM IIO· 

cAe caoero ocaeT.II.eHHJI oua rrona,11ser 

CllOBB B 6apa6aH • 

;:---· 
• 
' 
' 

P11c. 53. CHTO ,ll;oppa. 

t" "'\· 
I 0 lj 

I 

OceBIIIIIe Ha AHO 11 acnAbiBUme Ha 

IIOBepXHOCTb B OTCTOHHUKe 'IBCTII!Ibl H3• 

BJ\eKBIOTCJI KOBIIIeBbiM il.l\eBSTOpOM. 

Ha pucyaKe 53 H3a6pameaa cxeMa 

pa6oTbl 6apa6a1111aro CHTa Aopp. 2 

Eapa6aauble CHTa B nocTpollxe u 3KC· 

OAOBT8YHH '1pe3Bbi'ISiiHO DpOCTbl. 

1 I m h o ff K., F orlschritte der Abwasserreioiguog, 1925. 
2 Imhoff K., Fortschrltte der Abwasserreiniguog, 1926. 
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§ 14 

KOJU14ECTBO l1 XAP AKTEP Y AEP2RH8AEMbiX OTBPOCOB 

Ko.IIH'IecTBO .!IBAepli!.HsaeMbiX ua peweTJCax n cnTax oT6pocoa saai!CHT OT en· 
CTeMbi ICBHa.IIH.!Ia!!HH H paCCTOIIHHil Meli!.AY npyTbliMII pellleTOK HAH CIIT. 

flo ABIIHbiM npoq,. B. ct:>. 11 a a H o u a, Moxuo ynaaTb, IJTO pemeTKII aa,~~;epl!IH· 
llBIOT OT 8 .1!0 )0% BliBellleHHbiX BeJ,!!eCTB, CO,II;ep31:8Q!HXCR B CTO'IHbiX BO,IIi8X, 

4TO ll!.e KacaeTC.R CHT1 TO BCJICACTBHe yMeHbllleHHJI p83Mepou OTBepCTHil ,110 
2-x II MeBbWe AIM OCUeTAHTe.llbHbiH B!p!fleJCT B HJIX UOBbiWBeTCR ,110 25%, 

flo ,IIBHHbiM Ape3,11ellcKoii xaHaJIH.U!!HM, r,ae ycTauouAeHbl cnTa Puuma c npo· 
30p8MII B 2,0 MM, pe.!lyAbTBTbi pa60Tbl CUT BB OCHOBBHIIH 3HB'IHTe.llbHOrO KO.I\H• 
'!eCTBB npo6 (510), OT6HpaeMbiX B Te'!eHise KpyrAbiX CYTOK, onpeAeJ\J!IOTC.R C.lle• 
.IIYIOQ!ell Ta6M1yell 4. 

Ta6.r.ul!a 4 

Haaweaon•ae noue caT 

-·----------------l---------------1----------------
06'eM BAem.soro RAB 
B eo cyxora u.o.a 
lloTcpa Upa npOR&ADBBBBB (op• 
~au. aeJI!eoT&a) 
CJcTaTOK DOCAe apOkBABBBBBR 
(HHRep. BeiJ!eCTBB) 
Y ~;eAbBbiH BOO 
CoAepmaBHe BOAhl B HAe 

a) 5,378 CM3j.< 
c) 0,37154 t/.A. 
e) 0,21248 t/_. 

0,15906 t/d 

1,62 
95,7 % 

AeiicTaue CHT no yMeHbmeHifiO o6'eMa B.II.Bli!.Horo 11.1\a 

B) 3,568 CM3f_. 
d) 0,25653 z/.< 
f) 0,14111 tjA 

0,11542 •/ .. 

a-b 
--=33,64%. a 

To me, no yMeHbWeHHIO KOAif'leCToa cyxoro uei!JieCTua c- d = 30,95 % 
c 

11 1 HBKOHey, B!fl!fleKT OCBeTAeHHll CHT no KOAH'IeCTBY f,lliepmaHHbiX oprBHH'IeCKHX 
BeJ,!!eCTB 

c-f ---= 33,59%. e 

flo ABHHbiM pa6oTbi AeHHt~rpBACKHX CIIT PnHwa aiJII!JeKT ocaeTAilHHR y uux 
He npeablwaeT 20%. 1 

OcaAKH, noAy'IBIOI!JilleC.R ua peweTKax H CHTBX1 coAepxaT ,110 70- 80% BAaru. 
no HOpliiBM HKKX PCQ:>CP KOAH'IeCTBO OT6pocoa, CHHMaeMbiX c peweTKH Ha 

OJIKOrO 'le.IIOBCKB B ro,a:, B 06bl'!Hb!X YCJ\OBIIIIX 5 A npH BJ\Bli!.HOCTH OT6pOCOB 80,%. 
8blwe npuae,lleHHble ,118UHble ,IIBIOT B03MOJKHOCTb OpHeHTHpOBO'IHO Onpe,lleAIITb 

KOJ\H'IecTao OT6pocoa, y,~~;eoa:noaeMbiX peweTKBMil 11 CHTBMH. Ono cocTaBJ\.ReT 
cpaBHHTe.llbHO 60.IlbWYIO J!H¢py- OT 0,025% ,40 0,1% 01 KO!IH'I. CTO'IIIbiX BO,ll. 

npo113Be,llieHIIbllll aaaJ\H.!IOM OT6pocoo, YAepll!.aHHbiX HB peweTKBX O,lleCCKOl! Ka· 
HaJ\Hllaj!HH (1926 ro,11), JlbUICHeH Clle,llyiOQ!Hif COCTBB HX (TB6~H!!8 5): 

Ta6ABIIB 5 

80A8 HaJ)ylKHaH 
3ona Ha cyxoe ropJO'I.ee HerapJO"'ee TennoTBDpHaA 

HaHMeHoaaHne . " BelUeCTI!O B % B % cnoca6HOC:Tb 

8 " 
B K3JJOpHRX 

llpo6a 1 75,91 19,77 19,32 4,77 4147 
llpo6a 2 76,55 23,96 17,83 5,62 3919 

I 9 T TaB r e p A. 11., XBKB'IeCKBli co~cTaB cTO'lBOi BOAbl Bacu.ueocTpOBCIIOD KBBOABBBQBB a 

.AeBBorpaAe1 1933. 
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no ABllHbiM BHBJ\11308 OT6poeoa, YAepJIUHHbiX Ha CIIT3X Puuwa B ,4pesAeHe 
coeTaa nocAeAHHX c11. u Ta6.11.uye 6 (a npogeuTax): 

Ta6.u:ga 6 

OpraHnqecKBe MunepaJrbHble 
l•b HHJ: -llauuenEHl3HHe Bou sewecroa J13 HH'I 8301 Belllecna K P,05 CaO 

- -

npo6a 1 67,66 17,24 0,628 15,10 0,08 0,182 0,586 
npo6a 2 82,55 14,62 0,440 2,86 0,54 0,176 0,353 

Ha acex ycTaaoaKax no O'IHCTKe CTO'IHbiX BOA B03HHKaeT aonpoc o ABAbHeli· 
wei! CYAb6e oT6pocoa, HaaAeKaeMbiX peweTKBMH 11 CHTaiiCII. 

Y aac a Co10ae, a MocKae 11 Xap~Koae, BTH oT6pocbl a peweTO'IHOM noMe· 
IyeHHII DOAaepraJOTCJI Ap06AeHHIO aa OC06b!X Ap0611AbHbiX M3WIIH3X II c6pacbl• 
BBI01'CJI B CTO'IIIYIO BOAY nepeA peweTKoii C TeM, 'IT06bl KpyiiKble aeigeCTBa 
CHOBB MOrAl! 6bl 6b!Tb BbiAOIIACHbl peweTKOil II CBOBB 6b!AII 6bl DOABeprayTbl 
Ap06JICHIII01 AB6bl He 3acopl1Tb HBCOCOB MAll CheAYIOI!!IIX .!Ia peweTKBMII O'IIICT· 
Hb!X COOpyJKCHHii. 

B 0Aecce, AeaHarpaAe 11 Mnorux Apyrux ropoAax oT6pocbl BTII npocro or· 
BOBIJTCJI Ba CB8AKII, Tpe6yll Ha TpBUCIIOpTHpOBKY CBOIO 33Tp&Tbl 60Ab!DOrO KO· 
AII'ICCTBB cpeACTB, 

C~te,!lyer npHsHBTb 11 nepsblll 11 at·opoii cnoco6bl YAaAeiiHJI YAepzaHHblX OT· 
6pOCOB MBAO p&gHOH3AbHbiMII, 

EcMI o6paTHTbCJI K npaKTHKe 3anaJ~a, To a MRilbiX ycrauoaKax BTH oT6pocbl 
JIH60 38K31Ib!B3 IOTCJI, AH60 IICIIOAbiYIOTCJI JIAJI C. X, HaBHaqeHI!JI. 8 60JibWIIX 
ycTaHoaKax CWA IIX caara10T a neqax, npeJ~eapHTCJihHO CMemaa c liiHpOBbiMII 
Bel!leCTB8MII1 IIBIIAeK&eMbiMH 113 CTO'IHbiX BOA• 

0AHBK0 1 II T8M )lKe H3'111H310T HCK3Tb OOAee pB!JHOHaAbHble BMAbl o6esapel!IH• 
BBHIIJI II YTHJIH331.1HH TBep,.!;biX OT6pOC0B1 B '\IBCTHOCTII1 nyTeM neperHHBaKHll HX 
C HAOM H IIOAy'leHHJI npH BTOM ra31. 

B MHAhOYKH 8TH or6poc1>1 acnoAh3YIOTCR AAJI noAyqeaa.R cyxoro YAOI5· 
peHHJI. I 

Or6pocbl TaM noAaepraiOTCJI AellcTRHIO napa B KOTAe B Te'!eHite noAy'laca, 
a SaTeM KOTeJ\ BTOT B Te'!eHHe 6 '!aCOB RBXO,.!;HTCII nOA AeiiCTBIICM &aKy• 
ya.a. 

8 pe.ayJ\bTaTe BCJI MaCCB IIOAY'!BeTCJI paSAOliiHBmeiiCJI II OTAeJieHHDII OT BOJibl. 
TaKIIM o6paso111 no.lly'le&aoe YAo6peHIIe COAepliiiiT 7,5% asoTa 11 TOAbJ:o 

10% BOAbl. 
HaH60Aee ge.11ecoo6pUHo pa.apeweaHe aonpoca a neperHIIBaHHII BTIIX oT6po• 

COS B YCAOBIIJIX BHB9po6aoro 1Ip0!,!CCC8 (MeTaH·TBHK11 1 CM, ,.!;BAbWe MCTaH·TBHK 
ropOAB MarAe6ypra) HJIH aapo6uoro npogecca (xaMepbl BeKapa·Beccari). Ha 
nocileAHHll nyTb cTBJ\a ceiiqac MoctCaa, ycrpoaa na Ko&yxoactColl CTBH!!HII aapa· 
!.IHH u 1932 ro11.y onbiTHhie xaMepbl BeKapa. K colKaAeHIIIO, y Hac AaHHbiX no 
pa6ore MocKOBCKIIX KaMep BeT. 

PoAHHolf KaMep BeKBpH RBJ\.IIeTc.R 11raAHJI1 OTKyAa OHH 6biAH nepeaeceubl aa 
1or CDpaH!;JHII H sa oocAeAHIIe rOAbl noAy'IIIAH TaM cpaaBHTeAbRO mHpOICoe pac• 
npocrpaReiJHe (MapceJib, KaH, a, BaAeac, ABIIHbOH). 

KaMepbl BeKapH npeACTaBJ\liJOT co6o10 saKpbiTble noMeJ!!eHH.R, eMKOCTbiO okOAO 
20 M

8
, HBIIOAHJICI\Ible DJ\OTBO IIIJCOpOM1 DO,.!;Ael£ai!!IIM paBAOllleBH 10, H COOTBeTCT• 

BeHUO BeHTHAHpyeNble. 2 

B pellyAbTaTe npogecca pasAoJEeHHA noAy'laerc.R 'lepaaR, OAHOpOJIHa.R uacca, 
Hecnoco6aaJI K .aarRHBBHHI01 He 06A&ABIOI!!all K3KIIM JIH60 JanaXOM H npei(CTBB • 
ARIOJ!!Bll co6o10 xopowee yJ~o6peuHe, npH cpeJ~aeM COJ1ep115:aHHH asoTa OKOJIO 
0,9%, P205-0,6% H KBJ\HJI-0,7%. 

I Bach H., Noues von der Milwaukee Abw.s<erkUird~lago, 1932. 
2 Cam iII o Pop p. Uabor die Bes Jitigu3g dar fa•h1 stdltlschH Abfallsto ffe, 1933, 
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§ 15 

nOMEij!EHl1H AAH PEl.UETOK 11 Cl1T 

PeuieTKH H CHTa AOAJEKbl ycTaHaBAHBaTbCJI B npocTopHblx, xopowo ocael!;!ae· 

Mb!X1 OTOIIAlleMbiX H CO,Il;ep&ai!;!HXCJI B 'IHCTOTe 3,1!;3HHllll:o 

TaK KaK Tet.mepaTypa CTO'IROii BoAbl B 3HMHee apeMJI aHa'IHTeAbHO Bblwe 

TeMnepaTypbl Hapylii:HOI'O B03Ayxa, TO npH OTCYTCTBHH OTOIIAeHHJI 3J13HHJI pewe· 

TOK IIAH CHT H3'1HH3eTCll YCHAeHHOe HCIIapeHHe CTO'IHOH lEHJIKOCTH1 a6COAIOTHO 

lleAOIIYCTHMOe KaK C CaHHTapHO· rHrHeHH'IeCKOH TO'IKH :opeHHll, TaK H C TO'IKH 

apeHHll 6e30l13CHOCTH ynpaBJ\eHHll MeX3HH31113MHo 

He Menee aa&noe auaqeaHe HMeeT H npaBHJ\bllall aeHTH.II.li!J.Hll noMel!!eHHll JIAH 

pew.eToK. Oo6yAHTeAbnaH BtRTHAH!JHH MOlll:eT Bbi3BaTb ycHAeHHoe HcnapeHHe 

CTO'Inoli lii:HJIKOCTH. Heo6xoAHMO, 'IT06bl llOABOA ceelll:ero soa,~~;yxa H OTBOA aa• 

rpH3HeHHOrO 6b!AH 6bl llpOH3BeAeHbl HHJII:e MeCTa H3XOJKAeHHll 06CAYlii:HB3101!!ero 

nepcosaAa. 

CTOHMOCTb YCT3HOBKH peweTOK HAH CHT CO 3J13HHliMH AAJI HHX onpeAeAHeTCJI 

B npeAeAaX AAII cpaBHHTeAbHO KpynHblX YCT3HOBOK B CpeAHelll OT 2·X AO 4·x 
py6Aeii 33 }AC3 CyTO'lHOrO KOAH'IeCTBa CTO'IHbiX BO,II. 
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rAABA l!ETBEPTAa 

OTCTOtiHbiE EACCEtiHbl 

§ 16 

OBIJJYIE 3AME4AHJ.1H 

C ~e.1110 yAepl&aHIIII onpeAe.lleiiROrO KOJI!I'IeCTBa B3BeUieHHbiX BeJ!!eCTB1 Raxo­

AliJ!!I!XCR ll CTO'IRbiX BOA3X, nepeA BhiDYCKOM IIX B ecTeCTBeHHb!i! BOAOeM 11.1\H 

aanpaBJ\eHH.JI AJIR A3JibReiiUiei! 61!0.1\0rH'IeCKOH O'IIICTK111 ycrpa!IBaJOT OTCTOi!Hble 

6accei!Hb! (OTCTOiiHIIKII) C3MOil pal!HOo6pa3ROi! cpopMbl II KOHCTpyK!!,HII-

Bce OHH DOCTpOeHbi HB npiiHj!ll!le yMeHbUICHII.JI CKOpOCTei! II OCBJKAeRIIJI np11 

9TOM 3H3'1HTeJibBOrO KOJ\II'IeCTBB B3BemeBHbiX BeJ!!eCTB-

Heo6XOAI!MOCTb IICJCyccTseauoro ocaJKAeHIIR B3sewenablx BCJ!!CCTB, aaxOAll· 

!,gHXCR B CTO'IHbiX BOABX, AIIKTyeTC.JI aeo6XOAHMOCTbiO npeABBpiiTe.llbHOi! O'IIICTKII 

CTO'IHb!X BOA (oCBCT.I\CIUIR) nepeA BbiDYCKOM IIX B ecTeCTBCHHbiJ! BOAOeM 11.1\11 

uanpaB!I.eHIIeM HX A!I..JJ AB.IIbuei!Uiel! O'IHCTKH • 
• 

0CBCTJICHH3.JI BOAB ( OCB060llACHI!all OT 3HB'IIITCJ\bHOf0 KOJ\II'ICCTBB B3BCUICHHbiX 

BC~CCTD) UOABCpraeTC.JI B A2JibHCillllCM 3HB'I!ITC!I.bHO Jlerqe O'IIICTKC AO DO!I.HOJ! 

MHHepa!I.H3a!JIIH opraHH'ICCKHX DCI£CCTB1 KBK paCTBOpCHHbiX1 TaK II HCpaCTBOpeH· 

HblX, RaXOAil!,gHXC.JI B CTO'IHb!X DOABX. 

B CJ\yqae BblllYCKa CTOqHbiX BOA B peKy 11!1.11 KaKOi! !1.1160 IIIIOil BOAHbllf 6ac· 

cei!R pO.IIb OTCTOHHIIKB llrpaeT 9TOT BOAOCM. B3semeHHble se~,gecTBa OCCA&IOT B 

HCM II neperHIIBBIOT ua ARe II 6eperax, C03ABBB.JI OTMeJ\111 O'larll 3.1\0BORHbiX ra• 

3081 JIIIWBIOT BOAY BOAOeMa CBOiiCTBeHROrO ell Kt1C!I.Op0A31 'ITO BeAeT K rn6e.1111 

pbi6 II ReD03MOlKHOCTH IICUOI\b30B3HIIIJ BOAbl AAII DIITI>Jl 11.1111 TCXIIII'IeCKHX H3JI;06-

HOCTeil1 xyuallbl! 11 np. 

ToAbKO B MOJ!!Rble npoTOKR, c 6o!l.bWoit cKopocTI>JO reqeu11n, c 6o.llbUIHM co­

Aep~~~:aul!eM cB060AHOro KIIC.IIOpOAa B BOAC DpOTOKa, MOllHO 6e3 601131111 c6pa· 

CbiB:lTb CTOqHbJe BOAbl 6e3 npeAsapHTC!I.bHOrO HX OCBCTJICHHII1 AB II TO B ue60Jib' 

UIOM KO!I.II'ICCTBe. Op11 8TOM OAHBKO He06XO,II;IIMO CTO'IBble IIOAhl c6paCbiBBTb B 

UpOTOK He CDJ\OUIHOif MBCCOii, a OTAeJibHb!MII pa3BCTBAeHHbiMII CTpyi!JCBMH, 'ITO 

o6.11erqaer npor01cy pa6ory no MHRepaAH33!!1111 60IIbWoro JCOAII'Iecraa opraiiH'Ie· 

CKHX DCJBCCTB1 DODB,4BIO!£HX B ITpOTOK CO CTO'IHhiMII DOABMII. 

Mo~Euo npuuecr11 geAblil p11A BpHMepou sarpR3HCRHJI croqnbiMII DOABMH peK 

H 03ep H3"38 cnycKa B HHX CTOqHbiX BOA 6C30 BCJIKOif O'IIICTKK. 

Kooequo, npeABBpHTCJ\bBBJI O'IIICTKa CTO'IHbiX BOA B OTCTOiiHHK3X He pupe• 

UIBCT BO!!pOca B !!e.l\0111 oua JIHIJib HCCKOJ\biCO 06ACr'IBCT )I;BJibHilimyJO O'IIICTKy, 

yNCHbUIBR !!pHMCpHO Ha 35% 6HOXKMH'ICCKYIO UOTpe6HOCTb KHCAOpOAB croquoif 

BO,I!bl. 

B cuAy H3JIOl!leHROro MOllHO onpeAeJieuuo c'IHTBTb ueo6xOAHIIhiM npeAsapu· 

TCJibH01 nepeA BhiDYCKOM CTO'IHhiX BOA B eereCTBeHHbiU B0,40eM, npollyCr<BTb IIX 

~epe3 OTCTOiiHHICII AIIJI OCBCT!I.CHHII nyTeM yAepl!laHIIJI B OTCTOiiHHKBX3HB'IHTCJ\b• 

HOrO KOI\II'IeCTBB B3BCmeHHhiX BCJBeCTD, 

He MCBee aeo6XOAIIMO npeADBpHTeJ\bHOe OCBeTJICHHe CTO'IHOif BO,I!bl H np11 

,113.1\bRellmeM uanpaBACHIIH ee Ra oqHCTHhiC coopyiECBIIII ,I!JI.JI IICKYCCTBeHHOH 6110• 

!I.OrHq~cKOl! O'IIICTKIIo 

Ocao6o&,IICHHU or nsemtHHhiX ~acrug cro~RaJI BOAB rpe6yer 3Ha'IHTCAIIHO 
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il:eHbiii:Hil: liO o6
1
eMy H IIAOf!!BA:H COOpy&eRHJI, BCAeACTBHe yMeHbiDCRHR, Kate 

HBMH yKUBHO llbi1DC1 6HOXHMH'ICCKOlf 110Tpe6HOCTH KHCAOpOAB H 6oAee OAHO• 

o6paaRoro cocTaua ee. 

OrcroliRHKH yapol!!aiOT H yAemeRAIIIOT BKCDAOBTalJIIIO O'IIICTHbiX coopyzeH11ll, 

YMCHbWBll JCOAII'ICCTBO B3BeWCHHbiX 'IBCT11!.!1 BeAYI!!HX IC SaKyuopxe nop ctJIIAb· 

TPYIOI;QIIX MaTepllaAOIJ, 

Op11 pa.spemeHHII BODpoca 06 OCBCTACHHH CTO'IHbiX BOA He05XOAIIMO OCTBHO• 

BIITbCJI Ha BOIIpOCBX llpHH!JilnO!I pa5oTbl II ICOHCTpyKQHil CaMHX OTCTOHHHKOB, a 

aareM 11 aa aonpocax YAaACHHII, o6e:aapeJKHBaHHII .H HcnOAbliOBaHIIII uAa, noAy· 

'IBIOI;QCI'OCJI llpll OCBCTACHHII CTO'IHbiX BOA. 

Do xapaKTCpy ABHliiCHIIJI BOAbl B OTCTOHHHKBX IIOCACAHHC p33,!!CAIIIOTCll sa 

ropii30BTBAbRbiC H sepTIIKBAbHbiC OTCTOHIIIIKH, 

§ 17 

fOPH30HTAAhHbiE OTCTOf:lHHI<H. 

OCHOBHbiE nPHH!JHDbl P ABOTbl H PAC4ET 

Ocnoaaoil npiiR!.!IID pa6orbl ropn:aoaraAbRbiX orcroltHIIKOB CBOAHTCll K ToMy, 'ITO 

80,118 B OC06biX 6accei1H&X ,I!;BIIliiCTC.R B OCHOBHOM rop1130HTaAbHOM HanpBBACHIIH 

C RC60AI>WOil CKOpOCTbl01 HCCIIOCOfiHOi! IIOAAeplE&Tb B IIOABeWCRHOM COCTOHHRII 

MCAKIIC1 I'AaBHbiM o6pa30M1 Opr&HH'ICCl<HC BCI£CCTBB1 H3XOAHI£11CCll B CTO'IHOli BOAC• 

Bel,lieCTBB 8TH (1111) OCCABIOT HB ,!!HO 6accellaa, a OCBCTACHHBJI CTO'IHBJI BOAa 

HBDpaBAlleTCJI ABACCo 

fnAp3BAH'ICCKHil pBC'ICT 1'0pK30HT8AbHOrO O'!'CTOihiHKB, BCpRee, OCB,110'1HOil 

UCTH era, CBOAIITCII 1C onpeAeAeRHIO ero OCHOBitbiX pasMepoa: ,11;/liiHbl (L), 
1DHp11Hbl (B) H I'Ay6HRbl (H) 110 3B.4BHHOMY paCXOAY CTO'IHbiX BOA H DpHBRTbiM: 

CKOpliCTH OTCT&HBBHH.R (V) H BJ.ICMCHH OTCTBIIIIBHHJI (/) (p11Co 54), 
KBK w.aaecTHO uo &Ae.ueHrapaol cpop· 

MyAe, 

L = 'V • t . 3600 M, 

rAe crcopocTb V llblpameaa B Mjce~t:, a 

speMll t a 'lacax. 

flAOI;Q8,11b nonepe'IBOI'O CC'ICHIIJIJ OT• 

CTOIHHKB 

..... Q. 2 
i:ti :::::::~ M ' 

'V 

' 

• 

I 
cQ 

' 
L 

- -

.. . 
l 

-

l 

F 

-
rAe Q- pacxo.a: cToqHbJX BOA s M 3 B ---

ce~t:, a 'V- CKOpOCTb B M B celt:, Puc. 54. CzeMa rop1190RTHJ\biiOro orcroiiiiiKB 

3Kall IIA01!!81l.b •. OOOepC'IKOI'O CC'IeHHll (DAIB R pospe3), 

&! H 33,11aBBIICb "f~HHOIO BOAbl B OTCTOifHHK e fl B .ill, HCTPYAHO onpe,.!leAHTb 

D0Tpe6Hyl0 IDIIPHHJ OTCTOiiHHKa: 
&! 

B= HM. 

0AH81C01 CTOJ\b OpHMHTI'IBROe paspeWeHHC aonpoca He ABCT IIOAOJKIITeAbHbiX pe• 

,ayAbTBTOB. Heo6XO,.!IHMO npe,.!IBapHTCAbHO BbiJICHHTb BAHIIHHC Xaparcrepa CTO'IHbiX 

BOA HB JIBACHHe OTCTaHBBHIIll, yqeCTb IIAHJIJHHe TCMilepatypHbiX H HHbiX YCAOBKll, 

flpR paspemCHIIII BOnpoca 0 rOp1130KT3AbHbllt OTCTOiiR~KBX 06bi'IKD DOAbay• 

IOTCJI OllbiTBMH H HCCACAOB3HHJIMK A·pa ill T eli e pH are A II (SteUer II age J), 
nponaaeAeHHbiMII HM s 1900-1902 roAalt a r. KP.AbHe. 

WtellepHareAb a:ayquA IIHa'laAe CKopocrb BblllaAeHIIII B3BemeHHbiX qacTI!lJ Hll 

CTO'IIIOli BOAblo B8XOAR!£Cl!CH B OOKOe H OOMCI!!CHROH II QIIAIIHAPH'IeCKOM COCYAC• 

CocyA 61>1A npaMoyroAbRoro ceqeHHll, pa:aMepa&lll 0,40 X 0,40 M 2 u BbiCOTOIO 2,5 M. 

49    
НБ

 

УД
УН
Т 

 (Д
ІІТ

)



Ha onpeAelleRRhiX Bhlcorax coey.a;a 61>111H yerauoaJieRbi Kpaubl JI:IIB aosuoz• 

ROCTII B311TIIB llp06 BOAbl 113 p831111'1HbiX r11yfiHB. 

OoA~>llyHcb ABHHbiMH illTeiiepnareMJ1 MOliiRO noerpoRTb KpRBYIO s<JI<JieKTa oeaer· 

JleHHA CTO'IHOii BOAbl (Bbll!aAeHIIA B3BCIDCHHbiX 'IICTII\& B npoyeHTBX IC o6rae111y 

HX COAepliiBRIIJO) B liBBHCIIIIOCTII OT Bpe11e1111 S = j(t), 
H11me Mhl npHBOJI:HM 'I'BKfiO KpHllfJO (p11c. 55). 

• " 

--· ·----

Puc. 55. 3aaacar<ocTb B<!>lj>eKTa ocaeTJ\eBBR 
or ape111eaa (ao Wreaepaue.111o) 

XapaKTep KpHooll noliBOA.fleT cKa• 

3aTb1 'ITO H31160Aee HHTeHCHBHO OCBeT• 

AeHHe CTO'IHOii BOII;bl (oca&,ll;eHHe Blllle­

WeHHblX '!BCTHj!} npOHCXOJI:IIT B nep• 

able 5-10 Munyr, a BaTelll ya:e 

ocaz~~;eaHe u~~;er ace ue.a;Aeaaee 11 -
MeAAeHHee H1 HIKOReg, npH BeCbMI 

AAitTeAbHOM orcroe, ABIIbHellwee ope· 

Mil OCBliiAeHHII OO'ITII He ABeT AOUOA· 

HIITeJ\bHbiK npaKTII'IeCKIIX peayAbTa• 

Toa: KOJIII'!eCTBO OCeBIUHX '13CTII!.l 

f BCCIIMUTOTH'IeCKII npH6JIHlllaeTCR K He· 

KOTOpall OOCTORHHOii BeAH'IIIRe. 

TaK, sa nepoble OATh MIIHYT 113 

CTO'IHbiX BOA rop. KellhHa apeMeH 

1900-1902 r. BblnaAaAo 41,8°/0 oaoeweunblx oeraecra,. a a npoAOAlll.eHI!e 6 c11e· 

AY IO!p.HX qacoo AODOAHIITellbHO llltWb '33,2° /0• 
1 

OpoaeAeHHhle onbiTbl B ycAOBIIAX ropllliOI!TaAbHaro orcroiiuoro 6accellua ya:a· 

SbiBIJOT onpeAelleRHO Ra TO, 'ITO: 

1. B Ha'!aJ\e orcrol!uoro 6accellua 6yAeT oblnaAaTb sua'!I!TellbRO 6oAbme 

BliBeWeHHbiX aeraecTB1 '!eM HB ABAbHeiiwel! AAHHe ero, a OOTOMf II <JIOpMa AHB 

OTCTOliHIIKI AO.AliiHB 6b1Tb TBKOBa, 'IT06bl BbiDBB!DIIe OCBII;KII BOpeAb AO HX YAa­

AeHHA Ill! OTCTOliHHKB He npeOJI'I'CTBOBBIIII 6bl AaAbHeiiwel! pa6ore O'I'CTeiluoro 

6acceAna; HHbiMII cAonaMII, xaparcTep AHa 6acceliHa AOJillleR noXOAIITb ua Kpll· 

oy10 S = j(t), r. e. s HaqaAe 6acceiiua A•AlKHO 6b1Tb yrAy611eH11e AAII puMe· 

raeHHR OCHOBHOH MBCCbl OCCABIOI£11X B3BeWeHHbiX BeJ,geCTBI a B ABAbHelhueM 

6acceliuy AOI\llleH 6b1Tb npiiABH fKAOH06p:ITHbiH ABII!KCHHIO BOAbl, 'ITO rapaHTII• 

pyer onpeACIICHIIYJO r11y611Hy AIIJI C81110f0 DOTOKa CTO'IHOii BOAbl; 

2. BpeMII OTCTO.II t He AOAMHO 6bl1'b qpeliBbi'IBliHO 60AbWIIM1 TIK K8K yoe• 

AH'ICHHC BTOfO opeMeHH, He ABBBR npaKI'H'ICCKII Of£YTHIIbiK pe3fAbT3TOB B CMbl• 

CIIC UORbiWeRIIR pe3fAbTBTOB OTCTBI!BBHH.A, BeAeT BCe me K iHB'IIITI;lAbHOMf yoeJ\11• 

<JeHHIO eMKOCTII OTCTOiiHOrO 6acceii11a, a CAeAOBaTeAbHO, H K ero YAOpOlii.BHIIIO, 

J1a OCHOBBHHII BbiWeOpHBe,ll;eHIIbiX ORbiTOB ill reiiepHareAb OOCTpOIIA 8 rop, 

KMbHe orcroliHblll 6acceila AIIHHOIO a 45,0 .u., 11PHABB AHY ero yKAOH o6par· 

llbiH ABII'II.eHIIIO B0Abl 1 11 ycTpOIIB B H3'1BJ\e 6acceltua yr.Ay6JieHHe AA.II Dpllel!/18 

OCB&AB IOJ,giiXCII 'IBCTIIQ. 

B 8'1'0111 6acceiiHe 6biAII llllf'leHbl BOnpOCbl SAIIAIIIIII CKOpOCTII AB'IMCHIIII CTO'IHOii 

BOAbl HB XapaKTCp OC2lii:ACHIIJI B3BCIDeHHbiX BeJ,geCTB1 81\IIIIHIIe HI IIHTeHCIIBHOCTb 

OCBlii.ACHH.II rAy6HHbl CTO'IHOH BOAbl B OTCTOiiHHKC'1 paCOOAO&eHHe 33HAeHHII no 

AIIHHC OTCTOiiHHKB, xapaKTep CBMIIX OCBAKOB II np. 

Hea:oTopbU! ABHHbJe pe3yAbTBTOB onbiTOB np11seAeHbl s n6AHye 7. 2 

T a 6 A n g a 7 
-------- - --

' V - C:pe.JIH,UI CKOpOI:Tb 

,i18H.II:tH~R BO.Ahl 8 MM}c 
t - npOJl;O ~JitllTeAbROC:Tb Oc11 e'l' .IlliTe A bH Nli 

B t.TCToi\HitKC 
OCB&,Ilt:HIHI B lfKNyT&'II: atplflen B % 

---- -
4 187,5 

20 37,5 I 

40 18,75 I 
-

1 Teschner W., .Abwasser•Hau•kliiranlagen", 1931. 
2 A y a 6 a p, npo<!>., OoucrKa croo&bll BOA, 1910. 
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1:-fa OCHOBIHHII ,IIBRIIbiX llJTeilepHBI'CA.II MOJKHO npH,IITH K CJ\eAYIOI:J!HM BbiBO,taMi 

1. CKopocTh oTcTauaaHHJI BllnReT ua ai!JI!JeKT ocaeTAeHHR 1 0ARaiC01 B114!eKT 

OCBeTJICHHR He lll!MeHJleTCll o6paTHO yaeJ\H'IeRHIO CKOpOCTH B TOil me nponopy11H1 

KBK HllllleHJICTCJI CKOpOCTb. 

TaK1 npH CKOpOCTH B 4 .M.MjC-B4!'1JeKT OCBCTJ\eHHll COCTSBIIJieT 7213%, npH 

CKOpOCTH B 20 MM/C, T, e. B fiJlTb paa 60JibWeli1-BIJllpeKT OCBCTJ\eHHII COCTIBA.IlCT 

69,08% 1 T. e, yMeHbWieTCII BCCrO 3122% • 
B ,llal\bHeliweM1 np11 y BCAII'ICHHH C!<OpOCTH1 BAHIIHHC DOCACABCii HI'IHBICT CKI• 

.8biBITbCJI BCC CHJibHee. 

AeiicTaHTeii&Ho, ec.1111 npHRRTb MHHoiMI.IIbHYIO cKopocTb·llepTHKa.II&Horo ocaZACRHR 

'lBCTH!J paa11olt U0 (ruApaB.\H'IeCKaJI aeAH'IHKa 'laCTIIy), 1 a ropH30HTBAbHYIO cKo· 

poCTb ,IIBHZeHHJI BO,IIbl B OTCTOiiHHKe V1 TO 8TH CKOpOCTH DOBe,llyT K OCI&,IIeHHIO 

'18CTH!J ,110 ODpeAe.lleHHbiX MHHIIMBJ\bHbiK p13MepOB, 

CAe,llyH no C To K c y (Stocks) 

U0 = Cd' 1 

r,11e C KOBI!J!pH!.!HeHT1 a d- ,IIHBMeTp 'IICTHijbl. npH pa!IMepax OTCTOiiRRKa: 

,11.1\HHC ero l H rAy6aae BO,IIbl II HeM h1 CYQ!CCTBfeT CACJIYIOQ!IK 3aDHCHMOCTb 1 

o0ecne'IHBIIOI,gall BbiiJI,IICHHe 'IICTH!J B OTCTOitHHKe: 

IIJ\H 

flpH yae.I\H'IeRHH 1'0pH3011T8AbliOii CKOpOCTH ,IIBII&CIIHII V H DOCTORRRbiX paa· 

Mepax OTCTOiiHHKa ,llOII&HI yae.IIH'IHTbCJI II BCpTHK8AbR8ll CKOpOCTb OCa&,IICHIIII 

U0 , TIK KaJI: paSMepbl 0TCTOHKHK8 OCT810TCJI HCH3MCHHbiMH. 

Uo, KBK yKaliiRO BbJWe, p8BRO Cd•, CJ\e,40BaTe.llbHOI npll yaeAH'IeRHH ul) 
JlOAlE.Hbl YBE'.IIIt'IHTbCJI paaMepbl MHHHM3AbHbiK 'IICTH!J HI BCJ\H'IHHY paBHYIO JCOpHIO 

KB3ApaTHOMY 113 ~CAH'lltH~ OTHOWeHHR HOBO~ 1'0pH30HT8ilbKOii CICOpOCTH OTCTIH• 

88HitK v2 H npezueil CICOpoCTII OTCTaUBaHHR Vt. 
Qqe&IIAH01 'ICM Kpyanee 6y,4eT pa3Mep MHHHr-.131\bRbiK '18CTH!J1 OC8&,113 IOQ!HXCll 

B OTCTOHHHKC1 TeM MCHbWe OCll,lleT B OTCTOiiKHKe 11.1\8, 

Cocraa cTo'IHbiK ao.4 He AaeT npasa raK apocro paccMaTpuaaTb cxeMy oca· 

lii:JteKI!JI 1 6.11aro,4apR H3.1\lt 1HIIO B CTOqKOJt BOAC 'IBCTII!.! .48AeKO Hewapoo6pa3HbiX1 

'ITO He noasoAReT uenocpeACTaeauo npnMeKHTb cpopMy11y CToJCca, ICpOMe Toro 11 

caMble puMepbl 'IBCTH!.! cpaBHHTeAhHO seAHKH. (ctlopMyAa CToiCca cnpaBCAMiaa 

liAR d He 60AbWe 01\-0,15 .MM). 

Ho KapTHHa HBAeuHR c ADCTUO'IKOH O'ICBII,IIHOCTbiO MOlii:CT 6bl'rh 113o6pazeaa 

yKa~3HHOli H3MH MOACIIbiO ABitlll:ellltR. 

2. CoAepaaHHe BOAbJ s ocaAKax yMenbwaercR a caRaH c yaeAH'ICHI!eK 

CKOpOCTH OTCT31tB3HHII 1 'ITO ,llOJ\ZHO 6b1Tb o6'HcneHO YDCIIH'IeHioleM pal!Mep~B 
OC8lll:4310f!!HXCR '13CTit!.! llpH yae.l\11'11183 10l£eHCR CKOpOCTH, a C.lle,IIOB8TeAbH01 yMettb• 

weuHeM cyMM3pHoii llOBepXKOCfH '13CTH!J, yAeplii:HBIIOQ!ItX BAary. 

3. no ,IIBHHbiM ilheiiepuarei\JJ DpH CICOpOCTH TC'IeHHll B 4MMjCeK1 OCiliiAeHHC 

113aeweHH~X ReQ!eCTB ,IIOCTaraeT 72,31°/01 a ap11 CKopocTH s 20 MM/ceiC- 69,08%; 
npH yseiiH'IeHIIK CKOpOCTH AO 40MM/ceK DOAyqaeTCll TOJ\bKO 58,9% OC3Z,4CHI!R. 

EcAH apan11Tb npH CKopocrn V = 4 MM/c H coAeplii:RHHII BOAbl 95,57% o6
1
eiK 

OC3,4KOB C BO,IIOH 38 '!AitHII!.!Yo TO npH CKOpOCTII V = 20 MMjC II CO,IIeplii:BHIIH 

BOAbl B 92,87% 00.1\Y'IHM OTHOCHTeJ\bllbiH o6'eM paBHblll 

69,08 (1 00- 95,57) == 0 595 
72,31 (100-92,87) J I 

1 r. R ReB H. H., npoljl., KpaTKBil Rypc BOAOCBa6seBBJJ, 1931. 
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a npH CKOpOCTH V = 40 MMjc H COAepzaliHH BOAbl B 9] ,34% OTBOCHTeAbRbllf 

o5'ell 5yAeT paBHbllll AHWb 

58,9 (1 00- 95,57) = 0 417 
72,31 tl00-91,34) • . 

0.4881(01 npH nepCC'IeTe Ha cyxoe BeJBeCTBO KBpTHHI DOAY'IHTCSI HCCKOJ\bKO HHa.R. 

EcAH npHHIITb, 'ITO np11 CKopocra V = 4 MM/c o~J1.4eT o5'eM cyxoro ocaA· 

Ka paBHbiH CAHHH!!C1 '1'0 DpH CKOpOCTH V = 20 MM/C- O'I'HOCH'I'CAbHbli! o6'eM 

cyxoro OCIAKB 6yACT yz.e 0,955, a np11 CKOpOCTll V -40.u.MjC TOJ\bKO 0,813. 
AeilcTBHTeA&Ho, npu coAep.m.anHH BOAbl a 95,57%, cyxoe aeJBecreo cocraAASieT 

AI1Wb 4,43%, npH C0,4epll!.aHHH BOAbl B 92,87% -7,13% H1 HaKOHeg, npH COAep• 

.2B.aHHH BOAbl B 91,34%-8,66%. 
Y'IHTbiBall yMeu&weuHe o6'eMa ocaJtKOB e BOAOII npu yaeAH'Ieauu cRopocru 

npoTCKIHIIJI ( 1,0 - 0,595- 0,41 7 ), DOAY'IHM ACIICTBHTCI\bHIIIli OTHOCHTCI\bHblli 

o6'e111 cyxoro BC!BCCTIII npH CKOpOCTH II 20 MMjce/C-

7,13 X_Q.595 =O 955 4 43 I I 
I 

8 DpH CKOpOCTH B 40 MM/Ce/C-

8,66 X 0,417 = 0 813 4143 ' • 

4, BAHJIHIIC yBeJ\H'ICHI'Ill rAy5HBbl OTCTOiiHHJCa CK83111B8CTCJI Bl fllleHbiDeRIIH 

acpcpeKTa OCIJEACHHllo 

npH yaeAu'leHHH aeAM'IHHbi h yeeAH'IHBaercll nponopuuoaaA&&o H aeAH'IHRa U0 -

eepTIIKaA&HBJI ci<opotTb ocaiSACHIIII qacrHg, r. e. yMeH&maercll "'HCJ\o ocaaJtaJO· 

~HXCH B OTC10IIHHKC 60.1\CC MCJIKHX 'IICTH!!• 

KoAH'Iecreeauo Kapruua aaHMCTaoaaua ua11111 113 BblmenpiiBCACBRbiX AIHRbix 

llirellepuareAII (ra6Auya 8). 

. 

JlJIHH& yq3tTKOB 6ac:ceitH8 B M 

I ·-

V = 4MM/C f h-1,0M. • 

h = 2,0M l • • 

YMonm. Bifl~eKra ocazA. B % • 

f 
h = 1,0 M. • 

{I= 20,0 
l h = 2,0 M , • • 

Y .. e •• m. a jl~eKTa oca"'A· B % • 

Ta6AIII!& 8 

KoAnqecTBO ocaAKOB B % 

0-J 3-6 6-10 10-IS 

--
60,5 65,2 67,2 68,3 

52,0 60,5 63,7 66,6 
H,O 7 ~ ·- 5,2 2,7 

41,8 1 49,2 56,0 60,5 

32,7 I 47,0 52,0 I 4t ,8 
21,7 16,2 14,0 115,0 

I 

15-20 20-3~ 30-46145-60 6.)-80 

69,4 71,8 75,1 76,4 78,1 

67,2 68,3 70,1 71,9 74,3 
3,0 4,0 6,8 6,1 4,8 

62,3 6j,2 66,9 67,6 68,6 

56,0 60,5 63,0 65,2 68,4 II 0,6 7,5 5,4 3,4 0,6 

OpMBCJteHH&Ie AaHHble nosao111110T c.AeAaTb BbiiiOA, 'ITO acp!peKr ocaliiACRHII 

OC06eHHO pe3KO yMCilt>!DaeTCII np11 KOpOTKHX OTCTOifHHK8X1 CCJ\11 OT r11y6HHbl 

h= !,OM nepeiiTH K rAy6uHe h=2,0JH, 
fl p II Me q a H He: noACqHTaHHble HBMII B % yMeHb!DeHHB B!p!peKTa OC8lii,IICH>IB 

['QBOpHT 0 TOM1 'ITO pa6ora illreilepHareiiJI He 6bllla npOH3BC,IICH8 C AOCTaTO'IHDil 

TJBaTeJibHOCTbl01 !!Hqlpbl ABIOl' 06I,!!yl0 3BKOHOMepnOCTb, HO DO OTACJ\bHbllll TO'I• 

K&M OHM ue MOryT 6b1Tb ofi' HCHCHbl HII'ICM JlHbiM, KBK OTCYTCTBHelll TiBBTeAbHbiX 

uaMepeualt. 
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H H&e .,bl PpHBOAHM noiiHble Ta6.111!!Jbl WreltepHare.~~n: TaCl.IIHlJY 9 JVIR h = 1,0 M 

H Ta6JIH!!Y 10 AMI h = 2,0 M. 

~nMHa yqacrKoa eacceAaa 8 M 0-3 

J'iOAH~eCTBO OC8/!i<OB npM 

V = 4 MM/Ce1t 
_..s 8,46 
!lfi 60,5 

V = 20 MM/Cer< 
... 9 1,55 

• % 41,8 

V = 40 MM/Cel< 
,..a 0,954 

• % 32,7 

n~aHa Y~ICTKOB 6accefiHa .... D-8 

KoJluq eCTBO OCBAKOB B 0/o 

v = 4,0 MMjcelt 
..,s 2,97 

• % 52,0 

v = 2r,o MMjce" 
_..9 1,26! 

• % 32.7 

V = 40,0 MM/ceK 
... 9 O,R26 

• " 25,8 

T a6AHI!a 9 

h = J,OM 

3-6 6-10 ID-15 

0,29 011 0,06 
65.2 67,2 68,3 
0,274 0,251 0,166 

49,2 56,0 60,5 
0,265 0,152 0,146 

41,8 47,0 52,0 
. 

Ta6A><Ua 10 

h = 2,0M 

3-6 6-10 lC-15 

0,486 0,183 0,166 
60,5 6:~. 7 f6,6 
0 351 0,2 0,193 

aJ.B 47,0 52,0 
0,221 0,234 0,122 

32,7 40,0 43,8 

15-20 20-JO 30-45 45-60 60-80 

006 0.14 0,19 0,07 0,1 
69,4 '71 ,8 75,1 76.4 78.1 
0,067 0,107 0063 0,026 0.037 
6~,3 65.2 66.9 67,6 68,6 
0,117 0.131 0073 0,061 0,093 

56,0 60,5 63 0 6~,2 66,4 

15-20 22~.ao 80-45 45-50 60-80 

0,034 0,063 0,103 0,103 0,139 
67,2 68,3 70,1 71.9 74,8 
0,15t 0, 74 0,066 0,085 0.163 

56,0 60,5 63,0 65,2 68,4 
O,!OZ 0,160 0.173· 0,1 0,058 

47,0 .~2,0 57,4 60,5 6J,3 

06bi'IHO, pac'leT OTCTOifHOrO oacceAaa no liJTeliepHareAIO CBOAHTCII R onpP.AeA. 
OCHOBHbiX paSMepOB H O'lepTBHHIO AHB 6accelfHa (pac'leT OC&AO'IH. H llAOBOli '13CTeif). 

OpH noAb30BBHHH Jl&HHbiMH li1 reltepHareAH CAeAyer, KoHe'IHo, CMOTpeTb Ha 
DHX, K81C Ha M&TepHall, A810tglllf BOSM01KHOCTb onpeAeAHTb HHTepecy 10f!!He BeAH• 
'IHRbl TOilbKO C IUBeCTHOil creneHb10 np110AI1llleHHll, 

Ta6AH!.!bl illTeitepaareMJ A&Hbl JlAH cyrO'IIIOro pacxoAa paeaoro 1000 M8 ua 

1 ROt. AI WHpHHbl OTCTOifHHKa. 
llpu pa.speWeHHH KOHKpeTHbllr 3&.llaHHii TBP.pAO O!lpeAeAeHHbl:ll JIBAReTCll pac• 

XOA CTO'IHbiX BOA B .M8 D cyTRH- Q M3{cgmKU, 
YcTaROBHB l!leAaTeJ\bH)'IO creneHb oceeTAeHHR (oca!I!.AeHHH), no Ta6AH1!&M lllrelt· 

epaareAJJ, MOliiHO onpeAei\HTb AJ\H pa3ftH'IHbiX CKOpOCTelt V- WHpHHY OTC~OHHHRa 
B H &blcory ero h npu ,itJ\HHe l (~<aK lflYHK\!HH % oca!I!.AeHHH CKopocrH H uy6HHb1), 

H.a wecru noAy'laeMbiK peweauli AAH B H l 

Ta6AM!IB 11 

np. v = 4,0 JKM/ceK V = 20,0 MM.jCeK V = 4.P,O .w..w./ce~t 

h;= 1,0 .... B1 --11 B3 -la 85-16 

h=2,0 ... Bz-lz B4 - 14 B6-l6 

Bb16Hpa10T TO us aux, KOTopoe ABeT naH6oAee yeAecoo6paaHoe paapeweHHe aonpoca 

B CMbiCJ\e COOTHOIDeHRll ME'lr.AY AJIHHOIO OTCTOJiHOfO 6acceJiHa / H WllpHHOIO ero B. 
l 

06bi'IHO npHHHMBIOT OTHoweJtne B oT 4 AO 10. 
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Y CTaBOBIIB pa3Mepb1 8 II [ OCa,40'IHOJI '!aCTII, a CAeAOBaTel\bH0 1 II h II V, ne· 

peXOJ!HT K pacqeTy HJIOBOJI 'IBC'JH - JC nocTpOeHI!IO O'lepTBHIIll AHB OTCTOHHOrO 

6acceJ!Ha, I-JIII 'lero seo6XOAHMO 3H8Tb, KBK '18CTO 6acceJ!H 6yAeT O'IIIJ,B3TbCII. 

C tJeilbiO He,40IIYJlleHllll 3arHHBBHIIII IIJIB B 6accelise CpOK npe6bJBBHHll HAS B 

6accei!He 11e CAe.AyeT 6paTb 60.11ee 2- 3 CfTOK, 8TO Be,AeT TBKI!Ie II IC yueHb• 

meHI!IO CTOIIMOCTH OTCTOiiHOro 6accel1Ha, Ha30BeM nep110.4 Mei!IAY O'IHCTIIBIIIII 
OTCTOliHHKB B CyTI<BX- n. 

A1111 nOJib3oaaHHll Ta6JII!IJIMH WrellepHareAll seo6xoAHMO er,ye 3RBTb Ko· 

AH'IeCTBO CyTO'IHbiX CTO'IBI:>IX BOA, npHXOAIIJ,BIIXCll HB e,4HIIli!!Y W11p11Hbl OTCTOR· 

soro 6accellaa 

Q 
q= H' 

OrsomeHHe q K 1000 M 9/cymKu npHMeM paBHbiM a. 
Tor.4a Ky6arypa OC31!1AaJOr,yeroca HJ\a c BOAOH no AJIHHe OTCTOliHHKa onpe.4e· 

AIITCH ABIIHbiMII COOTBeTCTBYIOJ!Aell T86AI1!!bl lliTeliepsareAI!, YMHOllleHHbiMH Ha 

a,n, a BbiCOTI CAOH OCBAROB, OnpeAe.IIJJICijACrO KpHBOAHHCHHOe O'lepT8HI1e ,488, 

h = IIOJIH'IeCTBY OC3AKOB 

AAIIHY COOTBeTCTB. y'laCTKa. 

AAa HJIJIIOCTpagHH ablwecKa:aassoro npHBeAe"' np11uep. 

n pH Me p: OnpeAeJIHTb OCHOBHble pa:suepbl OTCTOHHoro 6accellsa AAJI o6cAy• 

zwoaHIIJJ 50 000 '!e.lloBeK. Hopua BOAonoTpe6JieHHJJ 100 Ajcym~~:u Ha 'leAOBeKa. 

aqupeKT OCBeTAeHIIII- 68%. 
CyTO'IHblll pacxoA Qcgm = 50000 X 100 = 500000 AjcymKu = 5000M9/cgmKu. 

CeKyHAHblll pacxo.4 QceK = 8
3

6~~~ = 0,058 M 3 jceiC =58 AjceK, 

Auee, no crenes11 ocoeTAeHHH- 68%- onpeAeAJJeu no pB3AH'IHbiM aapHaH· 

Tau B 11 l. ( ra6Asga 12): 

T a 6 A H u a 12 

npa ·v = 4,0 MM.Jc ·o = zo.n..,.wi" tl =4Q,Q MM/C 
• 

hi= 1,0 ... 11 =13,5.- BI=14,5M 19 = 68,0.., B9= 2,9.w /5 = 77,5-" B5 = 1,45M 
h2=2.0.w l2=21,0M B2=7,25M 14 = 77,5 ... B4 = 1,45M 16 - B6 = o , 72 .w 

Qc 
0) = 14,5 _..2 w=2,9M2 U) = 1,45 _..2 Ul=-

{} 

A!IHHa OTCTOJIHHKa l npH 3al{aHHoll cTeness ocseneHHB onpeAeAeHa H3 ra-

6AH!.! WrellepHareAII ayTeM IIHTepnOAHI!HH. TaK, npH h = 1,0 M H v = 4 MM/ce/C­
-/ = 13,6M HCXO,.!P;II llll YCJIOBHJJ, 'ITO np11 .4JIHHe B 10 .M OCBeTAeHHe COCTI" 

BHT 67,2%, a npH ,.!P;AHHe B 15M- 68,3%. 3&,4aHHOMY OCUeT/,eHIIIO B 68,0% 
COOTBfTCTByeT AJIIIHI 

l - 10 o+ (15 -10) (6s,o- 67,2) =too+ 3 6 = 13 6 
- ' (68,3-67,2) ' ' ' M. 

113 OOAy'leHHbiX B03MOliiHbiX peweHHH CJieAyeT OCTBHOBIITbCH Ra aapHaHTe 

BTOpoM: 
v = 4,0MM/c, h = 2,00 M, l = 27,0 M 11 B = 7,28 M, 

nx YAOBJieTBOpii!OJ,BeM ycAOBHIO aaHBblrOAHOro oTsomeHHJJ l K B a npeAeAax or 

4 AO 10. B HaweM npHMepe l: B = 27,0: 7,28 ~ 4. 
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BpeMH npe6MBBHHR B orcroHuuKe 

l 27,00 
T = -= = 6750 ceiC = 1 'lac 5311!HHYTbl. 

'V 0,004 

QqHCTKY OTCTOlfHHKa OT IIIIa 6yAeM up01!3BOAHTJ> eze,~tHeBIIO - n = 1. 

Q 5000 ' q = 7f= 7 . 
25 

= 690 M jcymiCu, 

q 690 
a= 1000 = 1000 = 0•69• 

rlo ra611H!.Je nepsol! (AMI h = 2,0 M), onpeAeAReM 
'IIICAa npeAsapurelltno na n a= 1 X 0,69 = 0,69. 

4AHna y'laCTKa M0-3 3-6 6-10 10-15 

aau.lleHIIII B M 1, yMHOliiiB 

15-20 20-27. 
Q6'eM 11.1\a B M 8 2,05 0,335 0,126 0,114 0,023 0,03, a pa3AeAHB 

Ha AJI.IIHY KBMAOrO 113 Y'IBCTKOB1 UO.IIY'IIIM COOTEfTCTBYIO~YIO BbiCOTY CAOJI Hila 
C BOAOH B M: 

h B M 0,68 0,112 0,032 0,023 0,005 0,004. 

Ha OCHOBBHIIH DOAY'IfHHbiX peayAbTBTOB1 DOCTpOIIM KpHBYIO O'lepTBHIIII ,llHB 
orcrollnoro 6accellua (puc. 56): 

1< • J ' to ,, •• 

~~ ; 7 

Pnc. 56, Kpnsan o'leptaHHII AB8 ropnaoHT8.11bHOro OTCTOIIIIHJ<a. 

HMRe1 B CBllliH C HapacTaiO~HM CHOBa HHTepeCOM K rop1!30HTB.IIbHMM OTCTOit· 
HHKBM1 u 3Y'IflfHeM nx llaHliACJI psA AI! g. HulKe Mbl npiiBOAHM ARHnble ua pa6oTbl 
npocJl. llh p e .11 s (S tr e II) H HH}K. A. M 6 e p r e p a (A m b E' r g e r ).1 

no HX ,!13HHMM yMeHbWellllf KOH!jfHTpB!jllll CTO'IlfbiX BOA, xapaKrep CBMOll Ka• 
H3J\1!3a!.JI!H H npoq, MOryT lleCKOAbKO H3MfHHTb llJreitepnareAeBCKYIO KpH8YIO 
OCRlR.AfHHR. 

rlpocJl. llhpeAb n uum. AM6eprep ABIOT cAeJtYIOI!!HH rpacJlHK KpHBbiX oca· 
lKAeHHH: KpHBBJI a COOTBCTCTByeT OUbiTBM llirellepnareAJI, KpHBall b UOKa3biBBeT 
6oilee paBHOMepHblit XOA OCBII'(AeHHJI 8 .!IBBIICHMOCTH OT H3MeHHBWerOCJI COCTaBa 
CTO'IHMX BOA (puc. 57). 

Ha ocnosanun anaAnsoa u11a no ABHHbiM ocalR.AfHHR llirpeAb u AM6eprep npn· 
BO,ItHT Ta6JIH\D' CO,itepJF.BHHS BJ\BrH II cyxoro Bfi!!fCTBB B IIAe (ocaJF.,ItBIO!BHXCJI 
BCJaeCTBBX). 

BpeMH OTCTBIIBBHHJI npiiHI!MaeTCJl Bb!WeyKUBHHbiMH BBTOpaMH B 1,5 'IBCa = 
= 90 MHIIYT (Ta6AH!!a 13): 

I S t r e II M. u n d A m be r g e r 0 , Der Uebergang zum Flacbbecken mit maschlneller 
Schlammbeseitigung bei Stadtischon Gros>kliiranlagen, 1932. 
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0-10 
10-20 
20-30 
30-40 
40-50 
50-60 
60-70 
70-80 
80-90 

T a 6 A H u a 13 

CoAepiiiiKRe TUPAJII'I qaeTHU 

•" 
10,00 
4,74 
2,60 
2,04 
1,58 
0,81 
0,53 
O,R5 
0,30 

90,00 
95,~6 
97,40 
97.96 
98.42 
99,19 
99,47 
99,65 
99,70 

Ha OCHOB8Hilll .48HHblX DOCJ\e,II;Heil T86.1111l.!bl II KpHBbiX OC81KJleHHJI MOJKeT 6b1Tb 

onpe,4e.lleHO O'lepTBHIIe AHB OTCTOIIHOrO 6accei1Ha npH YCTBKOBJ\eHHOM nep110.4e 

0'4tiCTKH1 npnHHMaeMOl\1 B COBpeMeHHbiX OTCTOIIHbiX 6acceiiHBX1 CHa6JIIleHHbiX Mexa­

liiiSMBMH .4.1111 y.lla.lleHHJI OC3J1KOB0 p8BHbJM OJIHHM cyTKIM. 

••• . , 
1 • I' 

B Q A' 
a 

~ 

I 

0 

0 

o1o ... JD 

/ 

/ 

CKopocrb a ropH30HTB.Il&HbiX orcToiiHH· 

JCBX npHHHMBIOT B npe.4CII8X OT 4,0 MM/celt 
H ,11;0 15,0 MM/CeK, BpeMll OTCT3HB3HHJI OT 

1 qaca .40 2 11acoa. 

HI<KX PCct>CP ycraHoaJ\eRbl cAeAyiO· 

I!!HC pBC'IeTHble HOpMbl ,II;JIJI ropHSOHT8Jlb• 

llbiX OTCTOIIHHKOB: 

a) BpeMR OTCTOJI 1 '18C DO 1\IIKCHMBJ\b• 

HOMY pacxo,~~;y; 

6) pac'leTHBJI rAy6HH8 OTCTOIIHHK8 OT 

noaepxHOCTH ao.abl He 6o.11.ee 1 M; 
B) IIOJIH'IeCTBO BblnQAaiOI!!ero 11.11.8 C BJIB)K• 

HOCTbiO 95% H8 0.4HOrO 'le.ll. B CYTKH 0, 7 A; 
r) YABJICHIIC 11.11.4 H3 OTCTOi!HIIKOB He 

peJKe '!eM 11epes 5 AHell; 
SIQ/11~,, A) Hei!rpaAbHblil CJIOi! MeJIIl.llY pBC'IeTHOII 

P11c. 57. 3aa11cHMoc,., aljl¢>eKTa ocBeTAeHHR r.lly6HHoll nporoxa 11 noaepxHOCTbiO HAa0,5 M; 
oT apeMeHH (no WTpeAIO K AM6eprepy) e) YKAOH AHa He MeHee 0,01 (npH OTCYT" 

CTBHH MeXaHH!IaJ.!IIH f60p1CH IIJI.a); 

IK) OTHOWeHHe ,11.1\HHbl OTCTOifHHK8 K WHpliHe He Meuee 4; 
3) CICOpOCTb .4BHJI\eHHR JlllH.4KOCTH B OTCTO.iiHHICe He 60.11ee 5 MM/ceJC (no Ma• 

KCHMBJ\bHOMY paCX0.4y). 

OpHBeAeM a au.4e npHMepa '!IIHMCTBOBBHHI>Ili H8MH y llirpe.11.11 H AM6eprepa 

pacqer HJIOBOli '13CTH ropH30HT3JlbHOro OTCTOliHKICB. 

0 pH Me p: onpeAeJIHTb oqepTBitlle J[H8 ropH30HT8AbROrO OTCTOliHHKa .4.11.11 

o6CJIYIKHII3HHJI 50000 JKHTeACli, IICXOAJI H3 CJI.eAYIOI!!HX y<'AOBIIII: ,!!AHHa OTCTOli· 

HHK8 36,8 M ('ITO npH BpeMeHII OTCT811B8HHII t = 90 MHHJTBM ,~~;aeT CKOpOCTb 

'V = 6,83 MM/ceJC), lliHpHHa B = 8,5 M H rAy611na h = 2,0 M. 
KoAH'Iecrao BbJ08ABIOigHX raep,~~;blx ae~gecTB Ha lliHTeAH 50 1. Cpe..:~Hee COAep­

IKBHHe B0.4bl B oceaweM B OTCTOi!HIIKe HAC 95%, TOr,ll;a cyTOqHOe ICOAII'IeCTBO 

caemero 11.11.a c ao,~~;oA cocrasur 

soxsooooXlOO=SO 8 

1 000 X 1000 X 5 M • 

nJIOig8.4b .aepR8JI.8 B0.4bl B OTCTOliKHKe, DpHX0.4lllg8liCJI Ha KI1Kilble ) 0 MIIHYT 

BpeMeHH DpOTe~aHHJI CTO'IHOif S0.4bl1 

56 

36.8 X 8,5 = 3.485 M2. 
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(To .>Pte noAylfHM 

F = VX B X 10 X 60 = 0,00683 X 8,5 X 10 X 60 =34,73M~) 

PesyAbTaTw noAclfeToa CBOAHM a Ta6AHYY 14. 

T a 6 A H I& a 14 

Oce.tltoijlco rs:o• CoAepl!liiiiHNl'! 1-b. Ha "'e 11 o:aeJCa 11> H& 51J()(10 
BpeMA oeaJIIII.Qe· nAa1J!odtlf,b JUtliCUBQ BC• B ()ea~•e TIICPA• B CM3 .m wruefi a .-8 BllltOft H.Aa. B ~ 
J\".R B MHJ1yraX • .w2 )MtCfB Hll '14tA. Beij&eCTB H % .sa eyTKH 

••• B cyn::or B cyn:H 

10 34,85 86,85 10,00 36R,5 18,40 o,a3 
20 84,85 6,40 4.74 135.0 6,75 0,19 
3Q 34,85 2,60 2,6 100,0 5,00 0,14 
40 34,85 1,75 2,74 86.0 4,30 0,12 
50 34,85 1,15 1,58 73,0 3,65 0,11 
60 34,8:) 0,60 1,81 74,0 3,70 0, ll 
70 34,85 0 30 0,53 57,0 2,85 0,08 
80 34,85 0,20 0,35 57,0 2,85 0,08 
90 34,85 0,15 0,30 50,0 2,ao 0,07 

*no i<pHaoii a- ~p11aoii llhei\epHareAJI 

Hume Mbl npHBOAHM p11c. 58, uso6pamaJOJYHll oqeptauue Alia oTcTollnoro 

6acceJIHa, KBK Ha OCHOBBHHH Bbi'IHCJieHHbiX HBKOnlleHiti! Hl\8 II Te'leHHe CYTOK, 

TBK H AAII KpHBbiX OCBIKAI.'RHA Q H b npu cpeAHeM COAepllliHHH BJIBrH s95 %, 
flpHBeAeHHble BbiWe MeTOAW pac• 

'leTa ropH30HT8AhHWX OTCTO~HHKOB 
no lllrellepHareAJO HJIH lllrpeAJO H 

AM6eprepy He ylfHTbiBBJOT xapaK· 

Tepa AeliCTBHTI.'J\ItHOrO ABHllleHHJJ 

IKHAKOC TH B OTCTOJIHHKe, 

Crpys o61t1'1HO ne sanoAHJieT 

acero ce'leHHII noToKa, a ABH/IIeTcll 

JIHWI> B 'IBCTH ero, 'ITO, IIOHe'III01 

aeAeT K yaeAHlffHHIO AeJICTBHTeJib• 

llbiX cKopocTeii Te'leiiHll AO S·ru, a 

HHOrAa H 60Aee pU, a, ClleAOBa• 

TeJIItH01 H K yMeHitWeHHIO 3cpq>eK• 

TB ocaeT AeHHII. 

Aaumenue noTOKa no scell UIH· 

pHHe OTCTOJIHHI\8 AOCTHraeTCJI CpaB• 

P!!c. 58. }(pKBa!l O'<epTaHKR ABB 
rop»BOKTdAbKOfO OTCTOAHHKQ, 

HHTeAhHO npoc•ro,-ycrpoilcTBOM B H8lf8.1\e OTCTOiiHIIKa BOAOCJIIIBifOrO JIOTK81 A8· 

IOJYero BO'!IMOJII.HOCTb pacnpeAeAHTb paCXOA 6oAee HJIH MeHee paBHOMepHO no 

&cell WHpHHe OTCTOJ!HHK&, 

3Ha'IIITeJihHO C/\Oli:Hee A06HTitCJI pBBHOMepHoro pacnpeAeAeHHII nOTOIC& no 

BIIICOTe OTCTOIIHiftca, 'fyr HMI.'IOT BHB'IeHHe TeMnepiiTypllble YCAOBIIJI, OCSeJYeHIIbJe 

Tpy,aaMH npo.p, B. A. A p o sAo B a AAR ropuaoHTBAbl!blx oTcroliHHKOB sc.~oo­
nposoAHOro TI1U8, 8.1\HRHHe TeMnepaTypw 6esyc.IIOBHO CKaBbiB&eTCR H BB YCAOBHJIX 

pa60TW KBHBAH.!IBUHOHBbiX OTCTOIIHHKOB, 

f<poMe TeMnepaTypHI>IX YCAOBHlf '1pe3Bbl'laliHO B3liiHOe .!IHa'leRHe HMeeT Be.IIH'IHHa 

fiOTO~a H KOHCTpytcgHR CaMoro OTCTOIIHHKa, ero BXOAHOrO H BbiXOAHOrO OTBep· 

CTHII1 06pa.!lyeMbiX BOAOCJIHBaMH 1\0TKOB H 01\BBBIOJYI!MH pe6paMH (creHKBMH). 

,llAR HAAJOCTP8UH11 CKB.!IBHHoro comAeMCll sa pa6ory HHIK. * y JC o a a. 1 

l1H/II, *YKOB HliYlfHJI ABH)!(eHHe CTO•IHOlf BOAIII KOllleBeHHbiX 33BOAOB H npH • 

weA K HH/IIecAeAYIOJ.QfMY .!laKIIJO'IeHHJO, B 6oAbWIIHCTBe cAyqaes .npaBHAbHo• 

paC'IHTaHHWe coopylKeHHJI B B~CnAOBTB\!HH ABJOT BecbMa HH3JCHil .!lq>q>eKT pa• 

6oTW1 nOABepllleHHWil npH TOM 8HB'IIITeJibHitiM KOAe6aHIIJIM. 

1 )I{ y 11 o a A. H,. HH>K., Pa6oTa rop11BOHT8A~Hitlll aT~TOHHHKOB H HX paC'IOT, 1930. 
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Y K83BIIHOe liOAO.IIIeHHe HH.III. 2Kyi<OB 06 'RCHIICT OWIIOO'JIIOCTbiO AOllyQ!eiiHif, 

11pHHIIMBeMbiX 06bi'IHO 11p11 p8C'IeTe I'OpH30HTBAl>HbiX OTCTOiiHHKOB: 

a) TOII!AeCTBf'HHOCTb ycAOllHH Bbiii8,4CilHJI OCB,Ili<B 113 CIIOI<OiiHO CTORI!!eJI BOAbl 

B Jla6oparOp11biX YC..l.OBIIRX H B YCAOBIIRX ,4CJICTBHTCA1 Hbn; I< COII\8ACHIII01 BTO 

YCAOBHe B ,4el!CTBIITeAbHOCTII COBCp WCHHO HC onpaB,4biBBCTCJii 

6) paBHbiM o6p330M He O!IpaB,4biBaeTCJI liOAY'oiCHHe 6oAee 111\.11 Menee paBHO• 

Mf'pHbiX CKOpOCTeA DO sceif BbiCOTe OTCTOJ!HHKB. 

Ha6AIOAeHIIR H3A pa6oroil cy~geCTBYIO!MIIX OTCTOiiHIIKOB DOK338AH: 

a) a :aHa'IHTeAbHoil creneu11 3aMeAAeuuoe, npoTHB Aa6oparopHb1X ycAOBHil, 

BblliBAeHHe OCBAKOB, 

6) pe3KO BblpB.IIIeHHYIO CTpyHHOCTb- npOTOK, a He BbiTCCHCHIIC yJKe OTCTOJ18• 

QlCHCR JEHAKOCTII lll!oiAKOCTbiO BHOBb liOCTynaiOigCIO, 

B) 3BBIICIIMOCTb BbiCOTbl pa60'ICH CTpyH, I'ABBHbiM o6pa30M1 OT KOHCTpyKJ&HH 
u 

BXOAHOI'O II BbiXO,IlHOI'l) .1\0TKOB OTCTOHHIII<B, 

Ha ocuosaHIIH 113.1\0l!lelluoro 2Ky1<os npe,llAaraeT npoH3BOAHTb pac'leT oca,a;o'J· 

HOli 'IBCTII OTCTOilHIII<B IICXOAll 113 CJ\eAYIOI!!H X OCHOBHbiX npeAIJOCbl.l\01(, 

TaK I<aK s orcroiiHHKe CTO'IHa» liiHAKOCTb npoxOA11T RBHO BblpallleHuoii crpyell, 

'IBJ!!C BCCI'O He3HB'IHTCJ\bHOJi MOJ!!HOCTII, TO H llpll onpeACAeHHII speMCHII O'!CTHII" 

BBHIIJI t AOJ\l£118 npHHIIMBTbCJI B paC'ICT He CpCAHJIJI rAy6nHa OTCTOQHH!Ca, a 

TOAbKO BbiCOTB pa6o'lel'O CAOJI (Bb!COTB CTpyH). 

EcJ\H o6o3HB'IHTb 6yKsoii h- Bblcory pa6o'lero cAoB, 6y!Csoif H- noAHYIO 

Bb!COTY OCBAO'IHOii 'IBCTH OTCTOiiHH!CB, 6yKBOil t- He06XOAHMOe speMR OTCTBII• 

saHHR, HCXOAII H3 BbiCOTbl h, a T- TO JKe npn Bblcore H, To cyJ!!ecrsyer 

T8K811 nponopyHOHBJ\bHOCTb: 

T H 
-y=Kh, 

r,a;e K- K09cJliJIHUHear nponopyHOHIJ\bHOCTII = 0,67- 0,77. 
0TCIO,IIB 

T·h t= . 
H·K 

8~COTB pa60'Iero CJ\OJI 38BIICHT TOJ\bKO OT KOHCTpyKyltlf OTCTOiiHHKa,rABBHbiM 

o6pa30M, OT KOHCTpyKgHH II pa3Mepos B~XO,IIHOrO OTBepCTHJI, 

'HHlK. llJ li H J\ e B el!!e 6o.l\ee onpeACJieHHO I'OBOpHT 0 liBBIICHMOCTH TOAJ!!IIHbJ 

pa60IJero CJ\011 BOAbl OT KOHCTpyKgHH OTCTOIIHHKB, 1 

KaK BHAHO 113 'lepTelll:a OTCTOiiHIIKB, BOAB Bb!XOAHT 113 Hero 11epe3 J!!CAb1 

o6pasoaaHHYIO S'lrpaAHTeAbHOil AOCKOil If creHKOli BbiXOJtHoro .1\0TKa. ToAJ!!HHa 

CJ\0.11 llpOXOARJ!!Cl! BOAbl o6yCJ\OBAHB8CTCII HMeHHO BTOlf WllpHHOil UbiXOAHOro 

OTBCpCTHll1 I1p11 paliHbiX paCXOA8X nepeMeHHOll BCAIIIJHHOH IIBJI.lleTCJI CKOpOCTb 

ABI!llle!IH II. 

8JIIIJIHHe TeMneparypHbiX YCJI.OBllif Ha pa60'IHH CAOJI DOTOKa HH31.. 1B, y K 0 B 

onpeAeAHeT Tai<: 2 

Kor AB TeMneparypa BHOBb IIOCTYIIBIOJ!!eli BOAbl Bb!We HJ\11 HII.Ze cpeAHeli 

TeMneparypbl OTCTOiiHHKa, s CHAY paaHH!!bl yAeAbHbiX Becos, nocrynaiOJ!!all BOAa 

6yACT CTpeMHTbCll liJ\11 liOAH.IITbCJI 6AH31.C K li08Pp11.HOCTH, 11.1\11 OllYCTI!TbCII 118 

JIHO. 8 BTOM CJIY'IBC 11/lpO ABHZYI!!el'OCII CJ\'Jll 6yAeT OTICJI.OHIITbCII K TpaeKTOpllll 

sl H Sa (pHC. 59). BeAHIJHHa BTOI'O OTICAOHeHHII AOAliiH8 lfMeTb MaKC11MYM B Ha· 

'IBAe OTCTOiiHifKa, rAe 6yAeT H86AIOilB1'bCR HBH60AbW8JI p83HHya Meli!AY Tellilnepa· 

TypaMI!, a CJ\eAOBaTeJ\bH01 II BepTHK3J\bHb1114H COCTBBJ\IIIOJ!!IIIIH H IIOCTynaTeJ\bHOli 

CKOpOCTbiO B OTCTOiiHHKe, 

Aa.11bwe, BepTHKaAbHble TOKH c ycpeAHeHHellf reMneparypbl 6yAyT npn6J\a· 

1 Ill n RAe a ,II. H., KH:o(,, OniiiThl no onpeAeAeKHIO ABKiKeHKll BOAIII a orcroliaaxu 6ecnpe· 
pl>lBHnro AelicTBHR, 1930. 

~ ;!\ y x o B A. H., """'• Pa6ora ropHBOKTah~HIII~ orcroftHHXOB 11 HX pac'<eT, 1930. 
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lii3TI>CJI K HY.I\101 a OCHOBHOH ABHli!.YJgHiiCJI CAOli noiiAeT DO nyTH S2 C H3H60JIJ>Well 

cKopocTbro. CAeAOBaTeAIJHO, TeMneparypHble ycAOBHR MoryT TOAbKO H3MeHIITb 

MeCTO DOJIOll!.eHHR OCR CTpyll, HHCKOAbKO He MeHRJI ee MOJgHOCTU DO BbiCOTe. 

~ ,6 I" 

1=="-.:.:~~-=========~·F~:::=:::====:::=; -I ----::;; ------ . ··--s-
"-''-·-- ··- .. - I I --.•. -
. 
• 

I 
• 
Ia 

- . . -\!1.;.-·-·s.-- ---:: 
-- I -.. ---.- ' ---· 

PRe. 59. n POAOAbBhiH pupe• 
no ropusoaTaAbBOMY OTCTOHBRRV. 

---· ·- .-· 
y~• 

"' " A 

YbAozeaaoe c ,aocTaT:>'IHOli onpeAe-"eHROCTbiO rosopnT o TOM, 'ITO ycTpan­

aaTb OTCTOiiHHKH 60.IIhWOii rAY6HHbl 6eC!IOAe3HO, T3K K3K 3TO DOMI1MO 60JI.bWUX 

K30HTaAOBI\O.llleHHH HIIK3KOrO BipipeKTa He Aaer. 

npaKTHKa CTpOHTeAbCTII3 rOpH30HT3AbHbiX OTCTOihlHICOB 3H3eT CAY'l3H 1 KOrJ(a 

60AI>W3JI 1 COBepweHHO H3AHWHRR r.lly6HH3 OTCTOiiHHIC3, Bbl~b1B3.113 6Jiaro,aapll 

KONCTpyKgiiH BXO,IHOrO BO,IOC.IIHB3 II DJI3B310Jgeli 'creHKH o6paTH~H nooepXHOCT• 

Hblil TOK lKHAKOCTH 1 yae.IIU'li!BaBWHil U 6e3 TOrO DOBmWeHHbJe BO MHOrO pa3 

npoTHB pac'leTHbiX cKopocru (orcroiiHHK EaAaXHHHCKoro 6yM·KoM6HHara). 1 

flpH O~peAeileHHH CTpOHTeAbHOR r.11y6HHbl ropH30HT3AbHbiX OTCTOHHHKOB Hyll!.· 

HO Y'IHTbiB3Tb Hellrpa!lbHbiA CJI.OH B 0,5 AI Meli!.AY pac'leTHOll rAy6HHOIO OTCTOli­

HIIK3 H nosepXIIOCTbiO Hila. 

§ 18 

KOHCTPYK~I111 OTCTOVlHI1KOB 

OrcTollunKH npeJ(CTBBAJIIOT co6oro pe3epeyapb1 npRMoyroAblloll, KBaAparMoif, 

Kpyr A Oil U.IIH HHOJI !pOpMbl, 06bi'IHO OTI<pb!Tble, 

ITepexpbi'I'He orcroiiHHKOB zeAaTeilbHO a :auuaee apeMR c geAbiO HeAonyJge· 

HH.R OXJI3li!.AeHIIR BO,IIbl, T3K K3K na,4eHHC TeMneparypbl B0.4bl B OTC'tOiiHIIKe He 

6.11aronpHHTCTByer KaK A8JI.bHeAwell 6uOAOrH'leCKOll oquCTKe OCBeTJieHHOll BOAM1 

T3K H o6pa6orxe BMD3A310J,Bero B OTCTOiiHHKe OC3AKB, 

0AH3KO, nepeKpbiTHe OTCTOiiiiHKOB, 33HHM310J!!HX CpaBRHTeAIJHO 60AbW".e DJIO• 

1!!8Aif1 BM3b1BaeT 'lpe!IBhl'IBiiHble paCXO,Abl U DOTOMY 06bi'IHO He npHMeHJieTCll, 

C !!eAbiO npeJ(OXpaHeHIIJI CTO'!'HOil BOAM OT OXJI3JIIJ(eHHR JlleJiaTe.llbHO B 3HM· 

aee BpeMll nepeKpi>IB3Tb OTCTOiiHMKH AOCK3MII 1 33Q!;H1!!310Q!;HMII BOAY OT M0p0ll3 

H caera. 

KoucrpyKgH$1 caMIIX oTcroliHHKOB 6Aaronpnllrcrsyer B03MO.li!HOCTH TaKOI"O 

BpeMeRROrO 38l!!IITHOrO nepeKpbiTHR, 

C TO'IKH 3peHHll C3HHTapHoil, OC06oll HeOfiXOAHIIIIOCTH B nepeKpbiTHH OTCTOll• 

RHKOB ReT. 

OcaoanbiMH MarepuaAaMH J(AR coopymeuHR orcrollnnKOB liB.II.JIIOTCR K~tpnuq 
(cneyHa.ll.bHO noabiWeHnoro Ka'lecraa- JlleAe3HI'K HAll noAyzeAe3Hn:), 6erou u 
zeAe3o·6eroH. ITpu crpOliTeAhC1ae orcrolluuxoa, KaK H aoo61!J.e J<aHaJIH3a!!IIOH­

nblx COopyzeHHil, MOll!eT 6b1Tb HCD0Jib30B3H II MeCTHMH KaMeHb (neC'l3HHK, H3" 

aecTHliK). OnbiT O~tecCKOii KaHaiiii::JagHII roaopHT o roM, 'ITO coopyzeHHII H3 

MeCTHOrO K3MHH (H3BeC'J'IIRKa), DOKpbiTble COOTBeTCTBVIOJ,Bell !!eMeiiTIIOii WTyKa· 

rypKOH 1 TOAI!J.liHOIO B 15·20 AlAI., CAyllaT B Te'leHIIe ,lleCliTKOB J\eT, He Bbl3biB8.1i 

HHK3KHX onaCeRHil 33 ijeAOCTb H CO~paHHOCTb COOpyzeHHii, 

B coapeMeHHbiX OTCTOHHHKax c yei\1>10 pasnoMepaoro pacnpeAeAeHIIR cro'lnoll 

BOAbl no BCeil WHpUHe OTCTOHKUKa II DOAy'leHHR H8AJ1ell!.al£ero B!pipeK'Ja O'IIICT· 

I )!{ y • o B A. 11., RBZ., Pa6e;Ta R pacqeT AOByme• 4laiiTa B lj>BAbTjlOB BnAb<jla, Hl32. 
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KH,- 11nycr: BO.Ilbl OCY'!IeCTBJIRIOT JIOTKOIIII, paCoOJIOJIECHHbiM no Bee§ WHpHBe 

OTCTOJIHII~B, C BO,IlOCJIIIBHbiM pe6poM, np H'leM nycK BO,Ilbl B JIOTKil OTCTOifHHKOB 

peryill:tpyeTCJI liB,IlBI'IIIKBMif1 YCTBHOBJieHHbiMII HB OTBO,IlBX, COe,llHHJIIO'!IIlX Hapya· 

Hble AOTKH C J\OTKBMH OTCTOiiHilKOB. 

Tn: KBK l!biCOTa CJ\OJI nepe.IIHBBIO'!IeAc.ll 'lepes BOAOC.IIHB BO.Ilbl cpauHnTe.II~Ro 
He BeAHKB, IIBJI!IClRHT YACAJITb OC060e BHHMBHIIe rOpll30HTBJ\bHOCTH pe6pa BO,IlO• 

CJ\MBB C ijeAbiO DO.IIY'ICHIIJI npaBM.IIbHOfO pacnpe,lle.lleHHJI BO,Ilbl no WllpHHe OT· 

CTOilHHKa. 

C BTOii ate ijP..IIbiO Xe.IIBTeJibHO Opll.llBBBTb pa3BO.Illl'!llllll .IIOTKaM H OTCTOftRIIKe 

cyzeHHYI0 1 OT cepe,lli!Hbl II: 60KOBbllll CTCHaM OTCT0HHHKB 1 !popMy. 

Ha Tpy6ax H 3BKpb!TbiX KBHBABX, DpHiVCHJIDWHXCII pBHbWe ,llJ\11 BBO,IIB CTO'IROii 

BO,Ilbl B OTCTOlfHIIK, H nepeKpbiBBBWilXC.II OC06b!MII WH6epaMil II 3BABilliiKBMII1 Mbl 

OCTBHBBAHBBTbCR He 6y,11e1111 BCAe,llCTBile Hena~IIOHBJibROCTH BTOrO CDOC06a II JIO• 
• 

porOD •liHbl DpiiMeRJIIO'!IeliCJI PpH He II apMaTypb!. 

3a .110T!(OM1 HB HeKOTOflOU paCCTORHIIII OT nero, YCTBHBBJ\HBaeTCJI1 06bi'IHO, 

D.IIBBBIOI,BeC pe6po (cTeHJca), OTKAOHIIIO'l!ee BCTyDBIOI,BYIO B OTCTOiiHI>IK DOBepX• 

HOCTl!YIO CTPYIO ur.11y6b era, ni\BBBIOI,gee pe6po ycTpBHBBeTCJJ r.11y611HOIO OT 0,5 
,110 } ,0 M KlUKe DOBepltHOCTH BOJlbl. 

Onb!T np11MeneHI1R 6oAee r.11y6oK11x nAaoaJOI,BIIX BXO.IIHbiX pe6ep nOKBliBA, qro 

OHM lie CDOC06CTBYIOT pa60Te OTCTOlfHIIKB BCeM CetJeHHCM1 8 OT.<KIIMBIOT BXO,IlH• 

'!IYIO B OTCTOHRIIK CTPYIO KO AHY era, 'ITO ne 6.11aronpnHTCTsyeT acp!JleKTy oca· 

Z,lleHII.JI, 

PacCTOIIRIIe DABBIIOJ!Iero peopa, RanpaBAIIJOI,Bero CTpyJO, OT BO,IlOC.IIIIBI Onpe· 

Ae.lllleTcH B npe.4e~ax 0,75 2,00 M. 

8 KOH!Je OTCTOt!HI11CI ycTaHBBAHBBeTCll CHOBB DAIBBIOI,Bee pe6po, HMeJO'!!ee 

IJeilbiO He ,llonycKaTb RbJHOCI 113 OTCTOIIHI11C8 BCDJibJBWI1X B OTCTOftHnKe HB no· 

aepxnocTb ael!!ecTB. K aToMy pe6py, o6bt'IH01 11 npiiCOeAHH.IIIOT .IIOTOK .11.11.11 YAI· 

AeHI1JI BTHX Bel;!!eCTB 1 f.IIBBHbiM o6pa!IOM1 zupa. 

3a D./138810'!11111 pe6pOM CJ\eAyeT BOJ!OC.IIIIB C OTBO,IlHbiM AOTKOM. 

PacCTOIIHHe OT DABBBIOI;!!ero pe6pa AD BO,IlOC.IIIIBHOil CTfHKH y Bb!X0,/18 H3 OT­

CTOIIHHKB npiiHIIMBeTCJI OT 1,0 IIC ,110 2,0 H ABZe 60Aee MeTpOB. 

OceowHil aa AHe OTCToiiHIIKB "" AAR y.~taAeHnR ero H!l oTcTollnHKa Tpe6yeT 

DOAB'III ero K yr.11y6.11eHHOli BXO,IIHOil '18CTI1, OTKYAI OR yze OTBO,IIHTCJI ABAbWe 

no Tpy6aM. 

B rop11liORTB.IIbHbiX oTcToliHnKax cTaporo Tuna &Ta onepayHA no nepeAeu.<Kwe 

u.11a BblnoAH.R.IIac& CAeAyJOI,B11M nyTeM. 0TcToitHHK BbiKAJO'IaAcR Hll pa6oTbl. Ha· 
A11WeK BOAbl HIA 11./IOM OTBOAII.IIC.II, a OCT3EWHliC.II JIEH,IlKHH H./I CII0./138.\ K BXOJI• 

ROll 'IBCTil, tJacTo, npao.11a, npoxOAII.IIOCb py'lubiMII CKpe6KaMH 11.11 nDABBBTb 11: 

yrAV6JieHHbiM 'IICTHM oTcTolluHJ<a, 

B KatJecTue 11A.IIJOcTpaj!HH ropHliOHTaJibHblX OTCTOHHIIKOB np11oeAeM .pororpaiJIIIH 

ABYX OTCTOliHHKOB. 

Ha PIICYRKe 60 IIS06pazesa BXOAHIH 'IBCTb OTKpb!TOrO OTCTOHBHKB ro· 

po.11a f11ccen. 

lli11puna axo,a;Horo oTaepcTHA, nepeKpbiToro ABYMR MeTaJIAH'IeCKIIMII '!IHTBMH, 

3,80 M. B&tcoTa I,BHTOB 2,10 M. 

HHllmee oTBepcTw!l, r.epeKpblaaeMoe TaKze MeTaA.IIII'!eCKHM I;!!IITOM, c.ly.<KHT ,a;AR 

BblnycKa oceamero H 11a. 

Ha p11cyuKe 61 npeACTBBAeHa BbiXOAHa.ll qacTb 3aKpb!Toro oTcroiiHIIKB 

O'II1CTHoll ycTBHORRH ropo.aa ct:JpauiC!pypTa Ha Mai!He. 

,4A.ll BbiDYCRB OCBeT.IIeHHOH BO,Ilbl ycTpOeHo ABB YliKIIX H JIAIIHHbiX OTBepCTHJI, 

nepeKpb!HaeMbiX MeTBJ\JIII'!eCKHMH I,BI1TBMI1 1 pa.BMepoM 2,0X0,20 M 2• 

Hlllii:HHe, Kpyr.toll !popMbl OTBepCTI1JI, CAYlEBT AA.II OCB060JIEAeHHJI OTCTOIIHHKI 

OT BO,Ilbl nepe4 O'IHCTKOH ero. 

OcTaROBIIMCJI TaKze aa onHCBRIIH XapbKOBCKIIX OTCTOHHIIKoa. 

nepeA IIOCTYP.IIeHIICM Ra OIIOJIOfH'IfC~He !piiAbTpbl CTO'IHbJe BO,Ilbl r. XapbKOBa 

DO,IIBeprBIOTC.II npe,uap11Te.llbHOMY OCBCT.IIe!IIIIO B OTC'l'OiiHbiX 6acceiiHaX1 B KOTO· 

pblx B biAe.IIHeTcH liBB'IHTe.II&RaR '!BCTb asaeweaublx EeJ;!becTa. 

60 

   
НБ

 

УД
УН
Т 

 (Д
ІІТ

)



0'1HCTH&JJ CTllfQHJI paenoAaraeT 4·MJ! OTCTOIRbiMH 6acceihraMH,1 06J!!el DpOH!I• 

BOAHTeAbHOCThJO a 11070 M~ a cyTlCH (no AaHHbiM Ha 1930 roA). Ha oTcToiRbiX 

P•e. 60. B:~oAHaR \JaCTh OTt<p!iToro 

OTCTOHHH~a rop. f~tcceH. 
PHc. 61, BwxoAHaR 'faCTb 3a~tphltoro 

07CTOHHHK.1l B r. Q)paHKq>ypTe. 

6acceifHOB- TpH 06bJ'IHbiX OTCTOitHH'f(a KeAbHCJCOro THOI, npOHiBOAHTeAbHOCTIJJO 

Ka*Ablil B 24n0 .u8 B cyTKH. B ICeJ\hHCKHX 6acce11Hax cToqHble BOAbl ocTalOTCJI a 

Te'leHHe 8 "'aCOB, ABHraiiCb CO C.KOpOCTbiO } MJHicelt. 
0TcTOHHHKH .meAe3o6eTOHKble, AAHHOJO B 37,55 M, WHpHHOIO a 10,03 M. Haa• 

MeHbWa.R rAy6aHa BOAbl s oTcToila~uce, y BblXOAaoro Kosya ero, 2,5 M. PaccToJI· 

HHe OJ\aBaJOqJero pe6pa OT BOAOCAHBa BbiXOAHOrO AOTKa- 2,25 AC. (pHC. 62, 63, 64 • 

•• 
_J_ -~t::::::=========:..._ ___ SJtt ------------H. ! 
~------------~]1.26 . 

PHc. 62. 0Tctoi4HHK rop. Xapa.t<oBa. 
nAaH. 

npH npOXOJ<JleHHif 11epe3 OTCTOiiHble 6a.ccelfHbl CTO'IHbJe BO,Ihl BhJAeJUIFOT Aer• 
KHe B3BeWCHHble BellteCTBa C 60AbWHM COAepmaHHeM .)f{J.tpOB, DOAHHMaiOf!!HE'CII 

UpH MeAAeHHOM ABHJKeHRH CTO'IHbiX BOA B 6acceftaax Ha nosepXHOCTb BOAbl H 06• 
pasyJOrgue 3,4eCb KOpKy. npHMeCM, c yJteAbHhiM BeCOM 60A.bWe YAeAbHOro seca 
BOAbl, caAlTCJl ua AKD 6acceAaoa. BepxHRII xopKa 1·2 paaa B HeAeAIO croaaetcll 

J lJ e p N e c A· C., HHM·, KaHaAH3AJH.R rop Xapt.Koaa. 
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DOABeweHHOH ,IIOCKOli K paCDOJlOlKeHHOMY 80 BXOAHOM KOHge 6accelfaa KOpKoyAo 

BHTCAIO, qepea KOTOpblli OOCTynaeT 8 DKCBMBTII'iCCKHli annapaT llioHa AA.A IIC• 

---- ----------- -----

P11c. 63. OrcroiiKKK rop. Xap&Ko&a. 
npoi\DAbHhiK pa•pe3. 

peKB'IKH HB DAOI,!!;aAKH AA.A ocywKH H.AB. Oca,~tKH, CKORA.AIOJ,!IHecR 11a AHe 6accell• 

HOB, 110 H8KAOHHOIIIY AHY CTeKBIOT K BOpORKBM, paCROAOJKeHHbiM TBKJR:C 80 BXOA• 

Pnc. 64. OrcroiiHKK r. Xapi>KOBa. 
Uonepe~HhiH paspu. 

HbiX 'IBCTJIX 6accei!HOB1 H H8 HIIX 0TI(8'111BBIOTCJI 

DO CHCTCII7e Tpy6, 'lepe:il KBliiAbiC 2-3 AKll1 anna· 

paTOM llioHa Ha O.A01,!!;8AKH AMI npocywrm. 

3qJqJeKT ocaeTAeHHll CTO'IHbiX BOA Xap&KOB· 

CKOil K8H8AH38j!HII DpH npOXOlKAeHHH HX 'ICpea 

OTCTOiiHbiO 6accei!HIII BHACK DO rO,ItBII H!l Ta6AH· 

l!bl 15. 
UH'!Jpbi Ta6AIIl!bl BblpaJI(aiOT % aa,!!epJI(8HHll 

B3BeWCHHbiX BCI,!!;CCTB 8 OTCTOHHbiX 6accei!K8X 

DO OTHOWCHHIO K 061,!!;CMY KO.AH'ICCT9f B38CWCK• 

Hblx BCI',BCCTB B Cblpblx CTOKaX. 

T a 6 A K 11 a 15 

llpouenT oea .. AeKHR asaeweHHhiX &elJ!eCTB a orcroilnhlll 6aeceiiKax 

foAhl 191 fi 1917 1918 1919 1920 19~1 1922 1923 1924 1925 

i31jlljleKT 74,6 73,8 72,0 74,6 77,1 77,6 77,1 87,0 82,8 68,3 

B n6AH!!e 16 npHBCACHbl A3HHble, c HB'IaAa aKcnAoaTaynH O'IHCT· 

HOi! CTaHl!HH ,!10 1926 r., 0 KOAH'IeCTDC fA3.ACHHbiX H-8 OTCTOJIHHKOB OC3AKOB C 

aepxneli KOpKolf, o111pameHHbiX o AOARX o6'eua, npiiXOAIII,Berocll Ha 100 o6'eMOB 

O'IH'!!&eMI>IX CTO'IH!>IX BOA• 

T a 6 A u g a 18 

Kouqeeno BloiAUeHHhiX B OTCTOHRhiX 6accel1Rol DCBAK<IB B IIPDI!e&Tax 1< o6'aMy o~HIJ.!eHnoli &DAhl 

r a.~~:bl 1915 ;916 1917 1918 1919 1920 1921 192Z 19~4 1925 1926 

-
Ko.>n'leCTBo 0,3 0,28 0,24 0,22 0,24 0,27 0,37 0,65 0,66 0,5 0,85 

-
CoAepiKaalle aoAbl a ocaAKax cocraBAJleT o cpeAHeM 90-92%. 
B :tTHX oTcToilnHKax (KeAbHCKoro TH!Ia) Ha611.104ai0TCR '!aCTble aapyweHHll 

3'!J'JleKTa O'IHCTKH BCII.e4CTBHe 6ypHb!X BCllb!WeK rHIIII.OCTHOrO 6pOJI(CHH~, CORpO• 

BOIK48eM&IX BbiHeCCHHCM H.:il 6acceliHOB 3Ha'IHTCAI>HbiX KO.AH'ICCTB B.:iiBCWCHHbiX 

BCI!!eCTB, 
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9ro l!le 06CTOIITei\&CTBO Be,4eT IC H8Cbii,UeHHIO npoweAWIIX '1epe3 6acceitHbl OC• 

BeTAeHH&IX CTO'IH&IX BOA 3J\OBOHH&IMII ra3aMH, OPOAYKTBMII rHI!J\OCTIIOrO 6poltleHI!ll. 

nocAeAHee JIBAeHI!e Mbl o6' JICHReM orcyrcTBHeM B XapbKOBCKIIX OTCTOiitti!Kax 

oco6&Jx npHcnoco6Aenllii (cKpe6~oB) AMI y,llaAeHHR acero oce,taJOQ:!ero HAa no 

BCeii ,IIAHHe OTCTOJIHI!KB, OCTaTKII KOTOporo UfHIIBBIOT, B pesyA&T&Te 'lero H 

Ra6AI0.48JOTCJI R&IWeyK&38HH&Ie OTpHgaTeAbH&Ie JIBAeHHH, 

§ 19 

MEXAHHllECKOE Y AAJ\EHHE HJ\A. H3 fOPH30HT AJ\bHbiX 
DJ\OCKHX OTCTO~HHKOB 

PasBIITIIe KaH8J\113B!!HOHHoro crpoHTeii&CTBa, yKpynneHlie OTJieii&HbiX O'IIICTH&IX 

coopylKeHRH, He6Jiaronp11RTHble MeCTH&Ie YCIIOBIIJI JIII.H CTpOIITei\&CTBa aepTH• 

K8AbHbiX H ABYX' a pyCHblX OTCTOUHHKOB, CIIOBB Bbi3BBAO K liiii3HI! CTpORTeA&CTBO 

ropH30HTaAbH&IX OTCTOHHIIKOB, 0,11H8KO yze C MeXaHII.!IaglleH yAaAeHIIR OCe,llaJO• 

JBero B OTCTOIIHII !(e 111\a. 

lt>opMa ropH3011TBJ\bH&IX OTCTOiiiiiiKOB AHfiO UpRMoyrOAbHBJJ1 AHfiO Kpyrii3R. 

CyJMeCTByer n nepexOAIIBll lflopMa, KOrAa ABe cropou&I orcroltuoro 6acceiiua 

HMelOT npJIMOAIIHeilnylO q>opMy, a ABe Apyrue KpiiBOAHHeHHYIO• 

Xapurep ABHllleHHR BOAbl a ICpyrAbllt orc·rol!nHKax Allfio pa,~~;naA&H&IIi, OT 

geurpa K nepHq>epHH, AllfiO BAD.Ab OTCTOiiHIIK8 (no OCeBOMY AH8Merpy). 

PaccMorpuM npHMeHReM&Ie AAH nAOCKHX orcroituHKOB cnoco61>1 yAaAeRHR oce· 

ABIOI!!ero B HHX 1!118
1
• 

HaH6oAee npocr&IM cnoco6oM IIBII.ReTCR UOJIBHliiH8JI A&lp'laTaR rpy6a, pacno· 

AOlKeHH311 y AHB OTCTOI!HHKB I! yi<penlleHHBII Ha OO,IIBIIl!IHOM MOCTHKe, npHBOAHMOM 

B JIB~llleHIIe OT pyKH J\1160 OT ue60JibWOrO MOTOpa (pHC, 65). 
06&I'IHO BTOT MeTOJI Y.IIBJieRIIR HJ\8 

llpHMeHReTCII AMI npJHdOyroA&HbiX OT· 

CTOHHIIKOB. I111 DpH OOMOJMH CHq>OIIHbiX 

naTpy6KOB nepeAaeTCII 8 OCOfiblH AOTOK, 

HBX0.4Jlf!!HHCII 8,110.1\b OTCTOHHHKa 00TKYA8 

OH yze H HanpaBAJie7CJI JIAR JI8A&HeH· 

mel o6pa6orKH. 

Y K83BHHblif MeTOA yAaJICHHH HJIB "MO• 

zer 6blr& np11Meneo H AAR KpyrAoii q>op· 

M&l OTCTOHHbiX fiacceliHOB npH 113BeCT• 

ROil KOHCTpyKgHif HX, 

PH c. 65 CxeMa no,!IBHMHoii Jlhlp>iBToii 
rpy6hl JIAA YAHeHHR BAa HS orcroi1uK~&. 

()cuoaHOH HeAOCTaTOK y,~~;aAeHHJI HAa npu OOMOJBH OOABHZHOH AblpqaTOH rpy· 

Cibl B TOM, 'ITO AHO OTCTOHHOfO 6accel!ua He OCTBeTCJI rOpH30HTaAbHbiM, a 8TO 

06CTOI!TeA&CTBO CKB3biBaeTCII HB CaMol! B03MO.!lHOCTH npimeHeHHII ,11;blp'18TbiX 

Tpy6, yKpenAeHH&IX Ha onpeAei\CIIHOH rAy6Hoe OT noeepXHOCTII UOAbl• 

oo.11ee pacnpocTpaoeuu&IM JIBAl!eTcH npocroii cKpe6oK, yKpe!IAeHH&Iii ua no· 

,II;BHliiHOil TeJieZKe. 

npu WHpOKHX OTCTOliHbiX 6accelt1JaX BM:eCTO TCJ\e.ZKH, .KBK 9TO JICHO 113 pu• 

CYHKB 66, C1Cpe60K OO,II;Jiepl!IHBa• 

ercJI ABYMH uanpao.IIHIOIBHMH, npH­

'IeM CBMbiH Ckpe6oK H HanpBBAR• 

IOI£11C COe,II;HBCH&I BOOIIHe .~KeCTKO. 

npu pa6o'!eM XO,II;e CKpe6Ka (npo• 

PHc. 66. CMeMa cKpe6Ka A•• yJiaAeHKR u.u. TlfB BBtlpaaAeBHJI .IIBI!ll(eiiHJI ocBeT-

JIIIeMoH BOA&!) OH OUYIBCH ..:10 
ARB, np11 ofipaTHOM XO,II;e- CKpefioK npiiOO,IIHJIT. 

CxopocTb ABRl!leHuJI cKpe6Ka a geARX ae,~~;onyl!!eHnR 1:13MY'IHB8HHR oceswero 

1 S t r e II M. und Amberger 0., Der Uebergang zum Flachenbecken mit maschineller 
Schammbeseitigung bei stiidtischen Grossklaranlageo, 1932. 
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l4Aa Re AOJ\lii:HI npeBOCXOAHTb 2cM/CeK. ~ho 06CTORTeJ\bCTBO Tpe6yeT BaTp&Ttll 

CpBBHHTeJ\biiO 60JibWOrO KOJUI'IeCTBa apeMeHH HI XOAOCTOU o6paTRblll npo6er 

c11pe6Ka. 

Tax, npH AAHHC OTCTOlfHoro OICCelfaa B 50 .JK H CICOpOCTH B 2 C.JK/Celt, DOTpe• 

6yeTCR HI BTOT npo6er OKOJ\0 40·45 MHHyT, 

C ijeAbiO H.ll6e&8HIIJI XOAOCTbiX npo6eroB H yueRbiDeRHR SaTpaT HB YCT8ROBKY 

J\HUIHHX CKpe6KOB0 Y'IHTbiBBll H3AH'IHe HI O'IHCTHOJI CTIKijHH He OJIHOrO OTCTOlf• 

RHKI, a pBA8 HX, CKpe6t.H ycTaHaBAHBBIOT TaK, 'IT06bl 01111 MOfAH 0'1111!&8Tb He 

0,41180 a ABa HAll Tpll OTCTOIIHHU, AAJI lfero CTeliKH, orpa&JIIJO'!&[!e O,IIHH OTCTOit· 

Hblli 6acceliH OT Apyroro, ycrpaHBIIIOT TalC, 'IT06bl CKpe6oK C nO,IIJiep&HBIIOI!!,eJI 

ero xoacrpyxgaeli MOr 6bl 6b1Tb nepeaoAHII c OAHOro 6acc~IIHI s Apyrolt, 

Tax KIK OCHOB!IIJI Macca Hila OC8M,!!aeTCR B Ha'laAe OTCTOIIHHKB, TO, Kill: HB• 

II.O.III.eHO BbiUie, B H3'1BJ\e OTCTOBHHICI ycTpiHBieTCJI OC060e yrAy6AeHHe. 

B Cll)''l&e pacnoAoaeHHB ABYX orcroliHMJWB pliAOM c OAHHaKOHblll Hanpaa· 

.Ae&Helll ,4BII.III.eHMJI B HMX CTO'IHOif 80Jibl 1136erayTb XOJI.OCTOrO XOAI 6yAeT BeAbBJI• 

flOBTOMY COeAMHJIIOT OTCTOJIBMXH no JIB&, ,4aBaJI B HHX ABII&eHMe BOAbl B npo­

THBODOJ\O.III.HOM Hanpa&AeHHH. 

~· 

Puc. 67. CteJ<a YABAeRBR HAB nna DOIIOIHB 

C:Kpe~KB 118 aapaloU orCTOiiiiBKOB. 

B JCa'!ecrae npu11epa npHBOAMM pu· 
cyaox 67. 

CaeaaJI BOA& nocrynaeT no aapya· 

aoMy KIRaAy, pacnoAoaeauoMy no 

nepHMerpy, a OCBeT.AeHHill BOAI yAa· 

.AJJeTCll no BH)'TpeHHeMy X3HIAY1 paC• 

nOAOlleHIIOMY Y.ellAY AB)'Mll OTCTolf• 
HHXBMH, 

C OAHOrO H Apyroro KOBJIOB COO• 

pyaeHH.II ycT8ROBAeHbl peAI>Cbl no 

XpHBOit (noAyOKp)'MBOCTH) AJ\11 B03• 

IIOlEHOCTH 11epex04a CKpe6Ka C UOA• 

,4epzn&aJO!!&HM ero ycrpoAcTBOII 113 

OAHoro 6acceltHa B Apyrolt. 

HeAOCTITOK npocrblx cKpe61COB B 

TOM, 'ITO OIHI AOAllHbl nOAIHaTb HA B yrAyDAeHHe, pacnOJIO&eHHOe .AHWb C O,l• 

HOii CTOpOHbl OTCTOiiHHKa, a CAe,40BITeAbHO, CKpe6kH AOAllHbl DepeABHraTI> BCIO 

Macey Hill, oceameJ'O no aceli AAHHe 

OTCTOIIHHK8, K )'fAy6.AeHHIO, OTKYAI 

yae HA yAaAJieTCII npH nOMOJYII 

rpy6. CoAepJBIHIIe BOAbl B HAe no 

JlaHRbiM ycrauosxa rop • .J\elinyHra-

90·920/o. 
B111r.ora cxpe6u rcozeT 6b1Tb onpe• 

,4eAeHa UpH npHHJITbiX nepHOAIX 

YAI.AeHHJI HAa, XOH!.1eHTp3ijiiH CTO'I" 

HbiX BOA, B«fl<JleKTa OCBCTACHHJI H xa· 

paKTepa AHa orcroiiHoro 6acceltua, 

)''IHTbiBill DpH BTOM, 'ITO ecreCTBeH• 

Hblil yroA OTKOCa HAa DOA BOAOi'l 1 : 20, 
Bbicora cKpe6xos AOltOAHT .40 

0, 75 M II BbiUie. C ~:&eAbiO yMeHbWe· 

Rllll BbiCOTbl Ct<pe6K08 He06XOAIIMO 

AH6o 'la[,ge npo113BOAHTb yAaAeHHe 

HAl, 'ITO HeBblfO,AHO no BKOHOMH'Ie• 

CI(IIIM coo6paaeHHBM, AH6o yMeHb­

mHTb KOAH'IecTBO HAl, nepe,4DHrleMOe 

OAHHM CKpe6KOM, nyTeM YCTIHOHKH 

-·-·-· -·-·-·-· 

Puc, 68. 1...xe11a DlCToinaRa co c:Rpe6aaKB 

cuCTelllll AuaK·6oAJ>T, 

p11Aa cKpe6t<ou, ABII.II!.Y[,gHKCll o,o~,HH 3a Apyrwrc. Ha pHcyRKe 68 Mbl npHBOAKIII a BliAe 

npa11epa cxeMy ycraaoBKH U!epHJCaHctcoll «flHpaull AaHK·Be.AbT (Link·Belt Company). 
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Crcpe6~u pacnoAarawTCR ua paccTORHHH uecKOAbKHX MeTpoa OJIHH OT ,~~;pyroro 
ua Tpoce HAH yenu. 

npu BCCX JIOCTOHRCTB&X BTOJi CHCTeMbl YA&AeHHB HAa H3 0.1\0CKHX OTCTOI• 

HHKOB, ell CBOiCTBeHRbl H He,llOCTaTKH1 H3 HIIX OCHOBHble: 60.11ee Bb1COK8.11 CTOH· 

MOCTb ycTpOi!CTB8 II 8KCDA08T8!!11H, ReB03MOJIIHOCTb nepeBOJt& CKpe6KOB 83 OJIHOrO 

6accellua B Jlpyroil. 

CRpe6KH npu o6parnoM xoAe o cncTeMe AIIHR-EeAhT npoXOJIRT aa,~; noaepx­

HOCTbW BOAbl. 

6oAhWOe KOJIH'leCTBO DOJIBIIJKHbiX 'I&CTeli II geneli 6eayCAOBHO li8Tpy,IIHReT 

SKCOA08T8!!HIO, HO B OCT8AhKOM npOCTOT8 H8A30pa rOBOpHT B OOAhey HX DpK· 

MCHCKHJI, 

CrcopocTb JlBHJKeHHB cxpe6rcoo JlOAJKHa o6ecne'IHB&Tb ueaoaMOJKHOCTb saMY'lH· 

BaKH.II oceowero HAa, o6bl'lHO oua ue npeaocxOJIHT 5 MMjceK. Tarc, s ycT&HOBKe 

11HJIH8HODOAHC8 CKOpOCTb ABHJII:eHHII CKpe6KOB pasHa 2,5 MMjCeK. 

npu 60AbWHX rAy6HH8X OTCTOi!HHK8 ,II;BHl!leHHC geneli CO CKpe6K&MH H B 00• 

p&THOM HanpaBACHMH DpOHCXOJIHT HHl!IC DOBCpXHOCTH BOJib!, DO H360lti8HHC H3• 

Anwuero no.ll'eMa geneli. 

Ha pucyuRe 69 npeAcTaBAeua cxeMa ycTaHOBKH cneTeMbi Byar·lllMH4T a 

accceH·BepAeHe (Voith-Schmidt, Essen· Werden). 

Hau6oJibwlle Hll HbiHe ycTpo· 

eHHbiX 6accei!HOB STOrO THO& 

HMCIOT WHpHHY 5,0 M, ,o!I;JIHHy40 Jlf, 

flepeXOA OT DpRMOyrOAbHbiX 

OTCTOiiHHKOB K RpyrAbiM npeA• 

CTaBABWT co60W KOJibj!CBbiC OT• 

CTOIIRHKH. 

Bo~a no,~~;so,~~;nTcR K auyTpeu­

aeMy K 0 A b 1! y OTCTOIIHIIK8 I! 

'lepe.!l HMCWJYIIIICII .1\0TOK C DO· 

PHc. 69. CxeMa orcroiiHHKa co CKpt6Kiii\IH 
cHcTeMbl Byar-WMHAT. 

AOCAHBHbllll pe6pOM OOD8A8CT B C&MblH KOAbgeaolf OTCTOiiHHK, KOTOpblil H OpOTe• 

KaeT B paJIH8AbHOM H8DpaBACHHIIj c6opHb!il .1\0TOK paCOOAOJIIeH DO uapylKHOMY 

nepHMCTpy. 

PHc. 70. CxeMa KDAhJ&esoro 
• OTCTOHKHKd· 

B OTHOWCHIIH SIJ>!peKTa OCBCT.I\oeHHll pa6oTy 

KOAbgeooro OTCTOHHIIK& c.l\eAyeT npH3HBTb'lpe3• 

BM'laliKo YAOBAeTaopuTe.l\bHoll. CpaBHHTCAbHO 

60JibW8B .,li.I\HH8 BOAOCAIIB8 H8 BXO,II;HOM K&H8.1\C 

A&eT BOliMOll!.HOCTb 6011ee 11.1\H liCHee paBHOMepHO 

pacnpeAe.I\HTb B04Y no Bceil DIIOJ!!BAII OTCToll· 

HHK8 (pile. 70 ). 
HeAocT&TKoM liBAReTCJI noTepR yeHrpaAbHOA 

'l&CTH OTCTOJIBHK8 H BC06XOAHMOCTb HMCTb BHy• 

TpeHHIOW orpall!.A&WJYYIO creny oTcToliHHKa. Kpo· 

Me Toro, K Ue,II;OCT8TKaM BTOrO TII08 OTCTOJIH14KOB 

C.I\CJIYCT OTBCCTII TO, 'ITO BCCb 11.1\ no BCeil JIJIHHC 

OTCTOIIHHK8 Bp8J!!BWJYHMHCH i:Kpe6K&MH npHXO• 

AIITCR IIOAaBUb K ABYM paAHB.I\bHO pacno.AoMeH• 

Hblll yrAy6ACHIIIIII ,11;.1\JI HA&. 

Ec11u OT6pocH1'b cpe,~~;aww (yenTpaAbHYIO) 

'18CTb KOJibj!eliOrO OTCTOliBIIK81 TO Mbl OOIIY'liiM 

THO KpyrAoro OTCTOHHHKa. 

KaK yKuaao oblme, BOAa a KpyrAOM oTcTollaH• 

Ke MOl!ICT npOTCK&Tb JIH60 B pa.,liH8AbHOM Hanpa• 

BACHIIH OT geHTpa K nepH<flepH111 .1\1160 BOA& JIBH· 

lKeTcR DO Hanp&BJ\CHHW OCCBOI'O .,liH8MeTpa, 

Cse»tall oo,~~;a K geHTPY KpyrAoro OTCTollnnKa MOllleT 6b1Tb no,~~;aHa nocpeACT· 

BOM DO,II;BCWCHHOif K MOCTHKy, DO JIH8MeTpy OTCTOiiHIIK&, Tpy6e, DO Tpy6e 
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HAYJ!!eli no AHY otcroiiKuKa II oxaH'lHBaJO~eilcll B yeHrpe orctoliHHKa aeprH· 
K3JibHbiM KOJ\eHOM, .IH!60, HaKOHey, ,II;IOKepOM, 

Xor11 AJOKepa Ha xaRaAH3a!.!HOHHoJ:I ceTH H npHMeHIIJOT, o,~~;Haxo no,~~;a11a BOAIII 

AIOKepOM B !.!eHTp OTCTOiiHHKa Bbl3b1Baet B03paaeHHll, TaK KBK DpH yMeJibWCHHH 

CKOpOCTH B AIOKepe BOliMOli'.HO ero 3BHJ\eHHe H AB!Ke OOJ\HBJI ero saxynopKa, 

Oco6eHHO cxublaaiOTCII <ITH HeAocraTKH npH HaAHqHH a cocraae cTO'IHbiX 

IIOA npOMbiWJ\eHllbiX npeADPHliTHil, COAep.!KBJ!!HX Aei'JW OC8lKABIOil!HeCJI Be• 
J!!eCTBa, COOC06Hble o6pa30B3Tb U.I\OTHblil OCaAOK. 

Pacqer xpyr.11oro orcroaHHKa c paAHBAbHbiM ABHJKeHHeM BOAbl npoHliBOAHTCH 

Ha ocaoae ABHHbiX no pacqery npAr.aoyroJ\bHbiX orcroiiHHKOB. CpeAHJIJI yrAy· 

6AeHHaJI '13CTb JIBJ\JieTCJI MeCTOM AAJI c6opa HAa, OTKyAa OH H yAaAlleTCJI. 

Jlpu pacqere KOJ\H'IeCTBa HJ\a HCXO,II;JIT Hll KOJib!,!eBbiX KOHgeuTpH'IeCKHX DJIO• 

J!!3AeH, paBHbiX UO BeJIH'IHHe H onpeAeAJieMbiX Hll JCAOBHH npoteKaHHJI Kallt,II;Oli 

liS HHX B oopeAeAeRHYJO eAHRH!JY BpeMeHH, aanp., 10 MHHyT. 

He acer,~~;a yrAy6AeHHe AAll c6opa HJ\a ycrpauaa10T B gearpe xpyrAoro or• 

CTOHHilKa, 4acro S3,113'1Y peWBIOT TaK: AHY OTCTOliHilKa np11)1aiOT o6paTHblli 

YKJ\OH OT geHTpa K nep11tpepuH, a yrAy6AeH1111 ,11.1111 c6opa HJ\a (OAHO llJ\11 ne­
CKOJ\bl<o) ycrpaHBBIOT B paAHBJ\biiOIII HaOpaBJ\eHHU. 

npH TiiKOIII yctpOHCTBe OTCTOiiHHK8 06bi'IHblli C1Cpe6oK1 DpaJ!!aiOJ!!IlHCJI DOKpyr 

geHtpa OTCTOliHHKB, KaK OCH, MOll'.eT CAYlKHTb AAJI HanpaBAeHHB BCero HJ\8 K 
yKa3aHHbllll pBAilBJ\bHO pacnOJ\OlBeHHbiM yrAy6AeHHJIM. 

CxeMa raxoro orcroi!HIIKa noKasaaa aa pHcyaKe 71. 
CKpe6ox MOII!.eT 6b1Tb nOABeweH K 

' 
Q 

I 

71. CxeMa paAMaAbHoro 
O'fCTOfiHHJ(ll. 

P"" x ueuTpy orcroJIHuxa. Tai<IlMII 
1. CnupaAbHble cKpe6xH. 

Dti,II;BHliiHOMY HB peAbCBX MOCTHKY JIH6o 

K DABB810J!!eMy !,!llJIHHApy, np11CDOC06· 

JleHI!OMY K BpBJ!!aTeAbHOMY ,liBIU~teHillO. 

BpaJ!!BIOJ!!IleCII aoxpyr l& e 11 T p a 
CKpe6Kil o6JIB,II;BIOT OupeAeAeHHbiM 
He,I!OCTBTKOM B C14biCJ\e peliKOro yae• 

.1\ll'leHHII CKOpOCTH Hapy!KHbiX TO'IeK 

cxpeoxa npu yseAu'leHilH AHaMerpa 

OTCTOliHilKa. Jlpll yaeJIJlqeHHbiX CKO• 

poCTIIX ,I!BII.'I!.eKHII CKpe6xa, AOJilBeH­

CTBYIOJ!!ero DOABBBTb HJ\1 OCeBmHli HB 
ABe OTCTOi!HilK3 1 K cnegHaJ\bHO ycrpo• 

eHHbiM yrAy6AeHilJIM1 BOlllldO.II!.HCI B.BMY" 

'IHBaHue oceswero 11.11a, oco6ea11o, 

ec.11u yqectb, 'ITO aa neputpepuu oT· 

CTOiiHHK8 1 rAe CKOpOCTH ,IIBillBeKHII 

CKpe6Ka ,I!OCTIIrBIOT CBoero MBKCilMY" 

Ma, 6y,11;eT ocaJKABTbCII CB.IIblli TOHKHil 
HJI, 

JlpH HBJ\H'IHH yrAy6AeHilli AJ\Jil C60• 
pa HAB B geHTpe OTCTOi!HHKB npuxo• 

AHTCII cxpe6xH ycrpauaaTb oco6oll 

tpopll!bl, rapaHTilPYIOI!Jeft UOAB'IY HAB 

npu spaJ!!eHHil cxpe6xa or neputpe· 
CKpe6KBIIIH MOfYT 6bltb: 

npllH!JHU pa60Tbl IIX OCHODBH Ha TOM1 'ITO Kpi!BBII cnupa.11u o6pa.syeT OAilH 

II TOT ll!.e yrOJI CO BCeMII pB,II;IlBJ\bHIDIMII Kanpa&lleHHIIMII OT nepH!JlepHH K geHTpy • 

JlpHHYHD 8TOT ABBHO llliBeCTeH H Dp11MeHeH B <f>HAAepOBCKOM annapaTe AJ\ll 

YABAeHJlll HJ\B (pHC. 72). 06bi'IHO yrOA, 06p830HBHHblli Kp11BOH CKpe6Ka C ne• 
pecexaeMbiMil paAHYCBMil, paaeH llJ\H HeCKOJ\bKO 6oAbiUe 45°. 

EcAH np11HIITb yroA a 45°, TO sa speMll nepeABll&eHHII qacTIIYbl uAa c nepu• 

MeTpa OTCTOliHHKB AO geHTpa ero Hapy.'I!.HBII KOH!,!eBall TO'IJCB CDilp8AbHOrO CKpe6xa 

COBepiUHT nyTb paBHblli 21tr+ r. 
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8 AelfCTBHTeAbltOCTH apeM.a nepe~BHJKeHHJl IJaCTHJibl UA& 6yAeT HeCI<OAhKO 

6oAbWe, T. K. HA 6yAeT ABHraTbC.tl ne TOJ\b](O K UeHTpy OTCTOJiHUKa, HO H B 

aanpaaAeBHH apa~enus. 
Tax xax AAHHa OTAeAhHhJX cr<pe6xoB 

DOAy'llaeTCII RpH BTOM 3Ha11HTeAbHaJJ, 

TO AeAJJT 06bl'IHO 06J!!YIO AJUtRy CDH· 

p8AH B& tf8CTH (ABe, TpH)t npnqeM 
ICIJIKAaJJ H3 HHX DO AAHH8 DOAyqaeTCJI 

ae CKOAbKo 6oAhwe, B BHAY aeo6xo· 
AHMOCTH HeKOTOporo nepeKpbiTHJI 

DOCAeAyJO~ero Cl(pe6Ka, IC&K 3TO BHA· 
BO H3 pHCYHK& 73. 

Cxpe6rcu 8TH o6hi'IHO DOAaemaaa· 

JOTC.R K upar.ga roJ!!eMycJI MOCTHKY. 

2. MeAKHe cKpe6KH THna .zaAJOBH. 

PasAeAeKHeM cnHpaAhHOro cKpe6Ka 
Ha 3H&'IHTeAbHOC KOAH'IfeCTBO 60Aee p 72 "" .. HCt • ~HAAe~OBCKHB aouapaT 
MeAKHX CKpe6KOB MO*HO DpHATH J< , AAJI yAaJ\tBBJI BAa. 

THRY C MeAKHMH CKpe6KaMH - THOa .ata• ·~ 

.AI03H1 DOJtBeWeHHbiX DOJt yrAOM 45° K paA~ycy H 11epeKpbiB810f1!HX OAHH Apyroli. 
npa KB~AOM apaiJ!eHKH MOCTH'Ka C DOABeweHHbiMH K HeMy MeAKHMH CKpe6• 

KaMH MA DOABHraeTCft C nepH~epHH K 
ueHTpy (pHc. 74). 

BpeMs noAaqu HAa K geHTPY co 
CKpe6ICAMH THOa .;K8A103H 3HaiJHTeAbHO 

npeaOCXOAHT upeMJJ, DOTpe6Hoe AAS 

9TOrO npH OAHOM cnupaAhHOM CKpe6Ke. 

Pac. '13. CxeMa paAMBAbHOro OTCTDRHKKa 

CO CQM p~U\bHhlMR CKpe6JU1MM. 

-

·•' -., 

PHe. 74. CxeMa pa.utaJ\bHoro OTCTORHHka 
C MOAXI1MH ClCpe6K8MM. 

PRA ~HpM sanaTeHTOBaA THn cKpe6KoB·*aA103H, npu 11eM HeJCoTophle H3 cpnpM 

npHMeH.ftiOT OTCTOiiHHKH He TOAbRO KpyrAoll 'f>OpMblt HO H npJIMoyrOJ\hHble, B 

yrAaX KOHX ycTaHOBAeHbl OCOOble AODOILBHTeJ\bHble CJ<pe6RH THOa 38AI03H (puc. 75, 
eM. npocneKT O·aa Aopp J. 

C yeAbto yMeHbWelfH.R apeMeHe, noTpe6aoro Ha nepeMeJ!AeHHe HJ\a c nepu4Jepuu 
OTCTOHHHKa K ueHTpy ero, npH MeJ\JCHX CKpe6KaX npuMeH.RlOT pa3AUf.JHbJe MeTOAbl• 

YcTanasAHBaJOT ae OAMH pJJA cKpe6Koa, a HectcOJ\bKO. Tar<, npu AHaMeTpe 
OTCTOJiHHtca B 41,0 M, piA.QaAbHOe paCCTOJJHHe nepeMeQ!eHH.R OT nepucpepHH K 

ueHTpy COCT8BA.ReT 17,15 M 1 DpH B8J\H1fHH 10 CKpeOKOB, K8JKAhiH H3 HUX npH 

OAHOM o6opOTe DOA&eT HJ\. no HanpaBAeHH10 JC yeHTpy Ha 1,72 .M, CAeAOBaTeAbHO 
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He06XOAUMO coaepWHTb 10 o6opOTOB, npezAe qeM HJ\ 6yAeT DOA8H IC UeHTpy 
OTCTOKHHKa AAR ABAbHe~wero ero yAaAeHHft. 

MaKCHMaJ\bHaH cKopocT& cP<pe6Ka Ha uapyaaoM nepnMeTpe oTcToiiHHKa npH ... 

HJITa B 4,5 CM/cetc, 'ITO onpeAeAiieT BpeMA DOAa'IH HA& OT nepH£{lepHH K yeHTpy 
a 8 qacoo. 

PRe. 75. OtcroihuiR CHCTeMhl Aopp. 

AellcTBHTeAhHO, v = wr; 

npu v = 4,5 cM/cett = 0,045 M/ce~t H 

r= 17,15M; 

CICOpOCTb apai.J:!eHMB Ol onpe,~teAHTCR, KaK 

v 0,045 pa/l. 
ID =- = 

17 15 
=0,00262 = 0,00048 o6.jcel( = 1,5 o6./-.ac. 

r , ce~ 

BpeMJJ, noTpe6Hoe Ha 10 o6opoTos, cocTaBHT oKOAo 7 'facos, a c Hey&~TeH· 
HbiMH UOTep.BMH BO BpeMeHH IIpH nepe• 

ABH.R<eHHH HJla yHq,pa 9Ta AOCTHrHeT 

8 qacos. 
YcTpoftcTBOM ABYX pBAOB cxpe6xoa 

TH na MaAf03H apeM.R D~peABHmeHUII 

HAa MO&HO yr.teHbWHTh C 8 qaCOB 

AO 4·x. 
YMeHbWHTb BpeMJI nepeABHaeHHJI HJ\a 

C nepM~epHU K yeHTpy OTCTOIRHia 

Moz.uo TIJC}Re nyTeM aeJCoroporo HaMe· 
HeHHR KOHC::TPYki&HH OTCTOIRHka- yeT· 
poi1cTBOM KOAbgeaoro yrAy6AeHHH AA.R 
c6opa Hila, STO yMeHbWaeT paAHYC DO· 

ABtJH HAa C nepuq>epHH1 a CAeAOB8TeJ\bHO, 

yMeRbWaeT H BpeMRt noTpe6t~oe AAJI no· 
AatiH HAa. 

3. CJCpe6KH THna &aAI03K, coauecTRO 
c ApyrHMH ycTpolcTsaMH AAB YABACRHR 
HAa. 

ll p 10 C o M H 6 A y R t< 0 M (P r ii S S H 

B I u n c) npeAAOaeR THn oTcTolnnxa, 
DpHBeAeHHOrO Ba pHCYHKe 76. 

OcHOBHoft np"HUHll pa6oThl Bbtmeyxa· 

IBHHOrO OTCTOftHvtJCa - 9TO pa3AeAeHHe 

B HeM BbUl&AaJOryHX '13CTHU Ha rpy6ble 
H TOKKHe, nepBble BbJRaA8lOT B OCROBHOft cpeA&elf qaCTH OTCTO§HHK& H CKpe6-
KBMK THIIa M3AI03H ROA&IOTCJI K yeHTpy, rAe paCDOJ\.OJftCHO yrAy6AeHHC AJ\11 

PKc. 76. PaAH&Al»Hblii OTCTOMHHK THna 

npiOca K EAyKK8. 
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HJ\a; BTDpb!e (TOHII'He) 'I&CTH!lbl Bbin8AaJOT B nepueflepuJIHOi! KOJibijCBOi! '18CTH 

HCCKOJibKO yrAy6JICHHOlf, DpH'ICM BbiD&A&IO!BHif 3ACCb 'l'OHKHlf HJI. OC06biMH CKpe6• 
IC8NH DOA&CTCJI IJ 'ICTblpe yrAy6AeHHii 

AMI c6opa HAa, pacnoAOl'I\CHHble a npe· 

AC.IIax KO.IIb!,!CBoll 'I&CTH. Oceamuli IIA 

OTCIOJia DO Tpy6all DOJI&CTCJI B 06!BHII 

UCBTpS.IIbHblif c60pHH 1(. 

8 OTCTOilHHKe ycT&HORJICHbl ABC ICDII• 

UCHTpH'ICCKHC pemeTKH H3 npyTbCB JI.IIH 

Bbi.IIBBJIHBBHHH rpy6hiX 'IBCTH!!· 

PaSACJICHHC OTCTOiiHHK& H& ABC '18CTH 

A8CT ao.aMOJKHOCTb yc~<.opuTb YA&JieHue 

H./1& 1 T&K K&K ABIIIC B.SIIIY'ICHHbiC DpH 

6o.llbiDOil CKOpOCTH MCJIKHX CKpe6KOB 

THO& JKa.11103H 'I&CTH!!bi B CpCAHCi! '!&• 

CTH OTCTOHHHKB OC.IIAYT BHOBb DO BTOpoil 

JCO.IIb!!CBDII 'I&CTH, r AC CKpe6oK ABHJIKCT· 

CH CO CKOpOCTbl00 o6ecne'IHBBIO!Beli 

HCBliMY'IHB&HHe OCCBIIlHX 'I&CTH!.!• 

B BHAY CJIOJKHOCTH KOHCTPYK!!HH T&KOil 

OTCTOiiHHK B DOCTpOHKC 06XOAHTCH AO• 
pOlKC 1 HO B BKCOJIOBTB!!IIOHHON OTHO• 

IDCHHH OR 1IpC3Bbi'IBiiHO YA06ey. 

HecKOJibiCo KKYIO ICOHCTPYIC!.!HIO npeA· 

CTBBJI.IICT OTCTOiiHHK, H306paze11Hblii II& 

pucyuKe 77. 
B geAHX ycKopeHKH DOA&'IH ocesme­

' 

- ·-

' 

1 

ro HJI& B cpeAHCii 'I&CTH OTCTOiiHJ.UCa ycTpOeH DOHHJIKCHKblif KO.IIb!!CBOil l'I\CJI06 C 

YK.IIOHOM ,II;Ra OTCTOifHHKa O'l !!CHTpa ero H Hapyl!IHOrO nepHMCTpa K 3TOMY lt:CJIO• 

6y. no AJIHHC IIICJI06a IIMCIOTCR 4 yr.11y6.ACHHH AJIJI H.J\8 1 OTKYAB H.JI DO,IIBCTCJI 

DO Tpy6a111 B !!'~HTp 1 B pacnO.JIOJKe!lllblli 3AC Cb KOTeA, Dpll 001\lOI,I,!,H KOTOporo HJ\ 

YAB.IIReTC.R ll.il OTCTOifHHKa. 

B cpe,IIHCil JKCJ\06'1BTOil 1J&CTH CKpe6oK RO BCIO WIIpHHY llle.llo6a, DO OCTBJ\b• 

HOif AJIHHC DOABCUICHbl CKpe6KH TUna Jt;BJ\IOliH. 

TaK I<&K a DJ\OCKHX OTCTOliHHKax coaA&IOTCR !SAaronpKHTHble ycAOBH.R Jl.llll Bbl· 

JICJ\CHHR l!IHpa, TO DOCJICAHHif .1\CrKO C06HpaeTCJI HB BDAHOJ! nonepxHOC'l'll IIX. 

~All yAaaAusaHHR 11 yAaAenuR mupa B eepxHell '18CTH KOHCTPYK!!HR cKpe61Coa 

npHBCWHBBCTCJI JIOCKB1 ABIO!BBR BOSMOlt:ROCTb OpH ABllli\CHRH CKpe6J<a C06Hp8Tb 

noaepxHOCTHblil lKHp. nocACAHIIH YAB.IIIICTCJI B npiiMOyroJibHbiX OTCTOHHHKaX B 

paCDOAOlKCHHblil B KOH!!e ero Jt;CJ\061 B RpyrAbiX OTCTOi!lti!Kd.X !ITOT lKCA06 06bl'l" 

HO npHACA&H K DOJ!BHJt;HOMY NOCTKKy, HCCYJ!!CMY KOHCTpJR!!RIO CKpe6KOB. 

§ 20 

CYIJJECTBYlOIJJYIE Tl1nbi ll.J\.OCKYIX OTCTOt1Hl1KOB 

B Ka'lecTse JUJ\IOCTpagHH cospeMeHHblx DJ\OCKHx oTcTollnuKos npuaeAeM onu· 

CaHHC HeKOTOpbiX H3 HHX. 

}()li\HBJI rpynna npeAB&pHTCIIbHbiX OTCTOHHHKOB Ha O'IHCTHOII YCTBHOBKC lli'l'BHC• 

AOPcfl B fiepAHHe COCTOHT H!l 9 npJIMoyrOJ\bllbiX OTCTOiiHHKOB1 rAy6HROIO 2125 1Jf1 

WHpHHO 10 B 10 .'II H J!AIIHOIO B 29 M 1 (pH c. 78). 
Asa cKpe6Ka, ycTaHOBJ\CHHbie 11a DOABHl'I\HbiX TeAemKax, npHBOAHMbiX B JIBHll\eHue 

BACKTpOMOTOpOM, CJ\YJ!\&T AAJI H3Dp&BAE"HHII OCCBWIIX B OTCTOHHHKC OC3,11KOB B 

HAOBYIO K3Mepy, YCTpoeunyiO B HB'IBJIC OTCTOJIHHK31 r.Ay6HHOJO 7,65 M. 

I Langbein F. und Wei • s e E. Die Entwicklung der Abwasser Roinigungsverfahren und 
Berlioer Grossklarwerk Stahnsdorf, 1932. 
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Pac'!eTHaJI cxopocTh ABHJKCHHII BO,II;bl B cyxyJO noroAy 'V = 4,0 MMfceK. 
0pu o6pBTHOM XO,IIC TCACIIIKI:I BCDAbiBBIOJDHii HB DOBCpXHOCTI:I OTCTOiiHIIKB lKHp 

P11c. 78. fopHBOHTaAhHhlH oTcTOHII>tK yaTaHOBXII illTallc;~~opojl (6epARI<) 

oO,IIIIliTbiM CKpe6KOM OTBCl,IIHTCll K YCTBHOB.I\eHHOMY B XOH!JC OTCTOifHHKa JKeAo6y 

,11.1\.11 npueMa W.Hpa, OTKYAB !KHp DO Oco6olf tpy6e OTBO,llllTCll ,11.1\ll HCDOAb30BBUHRo 

8 KOH!JC OTCTOifHHKB ycTpOCHO npHCDOC06.1\CHHe- OO,II;BH:RHOJI 1\IOCTIIK- oll;.l\ll 

BOliMOJKHOCTII O'IIICTKH ABYMH oO,IIBIIli!.HbiMI:I CKpe6KBMH BCCX 9 OTCTOiiHHKOB. 

CeaepHaH rpynna npeAoapHTeAbHbiX orcToiiuuxos Toil IKe O'IHCTHOli ycTaHOB• 

KH COCTOIIT 113 JIBYX KB8,11p3THbiX C OKpyr.I\CHRbiMH yrABMH oAOC!IHX OTCTOilHHKOB. 

Pac'lcTHall cxopocTb 'V = 4,0 MM/ceK. PuMepbl orcroiiuuKa 35 X 35M. 
BpaJDBIOJYIICCll CKpe6tcll Tl!na li!.B.I\10311 no,11a10T HA K cpe,~~;uell noHIIJt~.eHHoli 

'IBCTH orcTOHHHKa, OTKYAB ou u YABAllcTCll no Tpy6aM. 

8 sepxueii 'IBCTil DOABH-"'.HOif KOHCTPYKQHH1 DOA.4cpli!.11BBJOf!!eil C1Cpe6xu, ua 

BbiCOTe OOBepXHOCTU BO,IIbl op11KpenAeHa ,IIOCK8 ,11.1\ll c6opa DABBBIOJDHX BCf!!CCTB 

U :ttHpa U HanpaBAeHIIH UX B OC06bllf .1\0TOK (puc. 79). 

HecKO.I\bKO HHYJO KOHCTPYK!JHIO npe,ICTBBAlleT BTOpH'IHblli OTCTO~HHK roil JKe 

O'IHCTHOii CTBH!IIIH B lliTBHCoii;Opipe (pHC. 80), 

--
' ' r w -~ -
I 1 : 1 

" -J 1 I I 

J __ _l ''.:·,_ .. _-=-.~---.:...-:...-_-:_-_ -----

Puc. 80. Pao~~HaJ\bMhlit orcToRHRK ycraHoBKH Wraoco~~opojl (SepAHH). 

rAyonua BO,IIbl 3,25 M, y'fA 
yrAy6AeHniO, OTKy,lla no Tpy• 

Ocuosuble paaMepbl otcroiiHIIKB - 22X22 M, 

CKpe6KBMH TUDB JKBJ\103H D0,11;8CTCII K cpe,II;HeMy 

6aM nepe,118e 'fCll B HJ\OopOBO,II;, 

Ocnoonoil MaTepllaA scex THnos OTCTOIHHKOB HB BepAuucxoH o~HCTHoft cTaH· 

QHII B lliTBHC,110piJie-6eTOH H l!ICAe!lo-fieTOH, ClloTOI'pBIJ'HII (piiCo 81) H306pamaeT 

OAIIH U!l MOMeHTOB COOpyw.eHIIII np~MoyrOAbHbiX OTCTOftHHKOB, 

Ha pHcyuKax 82 u 83 HS06pa:tteHbl oTcToAHHKH rop. H10pu6epra. 1 

1 H a H f f • ten g a I und M ii 116 r, Dor Klaranlage Niirnberg Nord, 1932. 
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OcseTAHTeAbHaJt ycTaHoaKa cocTOHT ns 6 oTcToMHHtcoa (2 oTaeceHbl r<o aTo• 
pol O'lepeAH), WHpHHOIO B 10 M KaJKAbJif, AAHHOlO 50 M H pafSo'lel rAy6HHOIO 
2M. KamAbdl H3 oT .. 

CTOifHHKOB 06CAYJKH• 

saeT 50000 -.eAoaex. 
YKAON AHa o6paTHhll 
ABHZeKH 10 BOA hi H 

paReR o.oo25. B Haifa• 
Ae KI>KAOrO OTCTOit• 

HH Ka yeT poe no ABa 
UHAHHAPH'ieCKHX yrAy· 
6AeHHJl AAJI c6opa 
HAB. 

3a yrAy6AeHHBMH 
no ucelt wupMHe OT· 
CTOIHHKa ycT&HOBAe• 

Hhl ycnOKOHTeAbHble 

pewCTKH. C DpOTIIBO· 

DOAO~HOI CTOpOH~ 
UMeiOTCR DAaBaiOI!\He 

pe6pa, onyJM.eHable Ha 
50 CM B BOAY• 

J1A OCB.*48eTCJI HB 

AHC H paa B ~eHb 

Pxc. 81. Coopy~eHHe )KeJ\e3o·6eTOHHoro OTCToi:saxa 
Ha ycTaHOBKe B lliTaHCAOpq>e. 

nOABH*HbiM c K p e 6 rc oM DOA BOAOI HanpaaABeTCJJ s UHJ\HHAPH11eCKHe yrAy6Ae­
BHJI, ycTpoeHHble B aaqaAe oTcToiKBJCa. TeAeJKKa co CKpe6KOM ABHJKeTc.B no 

peAbC&M, yAo*eHHbiM no creuaM orcroll· 
HHKOB. 

:. ,. ;.o 
• • if ~ \ ._ ... \ . . . ,. .. . . .. _, 

.. .,. - .. -... 

-·- -- .... ~ --

JL ' .... . . ... . .. ... .. . ~ 
• • • 

PHc. 82. ropK30HTaA'biU.di 01'CTOAKHK rop. 
HeopH6epra (nonepe~Hwi paspel H nAaK). 

CKopocTh ABHZeHHJJ cxpe6Ka 2 cM{cert. 
TeAe.&Ka BOOAHe IBTOMaTM3HpoRaRa. npH 
DOA' eye CKpe6JCa H o6paTHOM ABIUtceHHH 

CKOpOCTb ABH&eBHJI 7 CM/Cert, npH 8TOM 

CKpe60K1 KIK 8TO BH)[HO H3 pHCYHK8 (pHC. 

84), co6apaeT BCOAbJBIUHJi .atHp H c6pacbl• 
sae'l' ero B MHpOBbie AOTKH, ycTpoeBHbie 
BAOAb DpOJtOAhHbiX CTeR OTCTOiiHHKa. 

Bech npo~:~ecc O'IHCTKH o.auoro oTcTol· 
HHKa 38HHMaeT OAHH qac, DOCAe tJero nOA • 

BH*HBJI TeAeJKKa HaJCOAHT Ba ycTaHOBAe• 

Hbllf 3& OTCTOJiHHI<OM DOABH.JtHOif MOCTHIC 

H nepeABHraeTCII BMeCTe C MOCTHI<OM I( 

cAeAyroJ!!eMy oTcTolanKy. CKopoCTb 9TOro 
JJ;BH~eHHJI 20 C.M/Ceft. 

r 

llp.RMOJrOJ\bHbll OTCTOIIHHK <flHpMbl rap· 

•• .. 
:• .. :-.. : .-.· ... ~.4· 
~ .... -... 

PHc. as. ropHBOKTa.AtliHJ:.d~ OTCTO~KHK r. HtopH-
6opra (npOAOA'bHHIIlA pa,pe3). 
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PHc. 84. noABH)I!:HOR cxpeoox QTCTOR· 

HHKa rop. H10pH6epra (c6op lllHpa). 

l 

PKc. 85. DpAMoyroA.Hia'lW OTCTOHHWIIC rapAJtMr 
(npOAOAIIHhJH pa;:,pe3), 

Pqe. 86. IJpamoyrOAbHIIIR OTCTOKHHK rapAMHr 
(uoABM)KHOK CKpe6oK). 

1 
• 

t 
PHe. 87. KpyrAHA OftTOHHKK rapAMHr (nAiH). 
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AHHr (Hardinge Company, lng. N. J.) npe.a:cTaBAell ua pHcy11xax 85 u 86. 
AAnHa oTcToliHHKa oKoAo 40 M. CTO'IHaR so.a:a no.a;aeTcA a pacnpe.a:eAIITeAtr• 

utrlli AOTOJ( c oAaua IO'!!HM pe6poM nepe.a: _HHM. B KaHye oTcToiiHHKa ycTpoeH 
OTBOAHOfi J\OTOK1 nepeJI KOTO• 

pbiM DOABc:'Well .1\0TOK AJ\11 OT 

B0,4a liUtpa H RJ\BilBIOigHX Be· 

'!!eCTB1 np11 '!eM llapyli!.III>Je 

O'lepT&HHH 9TOI'O .1\0TK& RIIAH• 

IOTCH KOHe'IHblll 0.1\BIIB IOigiiM 

pe6poM. 

AAH y.a;aAeHIIH ocesmero 

BAOJ\1> OTCTOHHIIKB 11.1\B yeT a • 

IIOBAeiiB nepeABIIli!.HBH TeAe&· 

Ka C DOABHli!.HbiM CKpe6KOl.l' 

ITp11 o6paTROM XOAOCTOM xo­

.a:e CKpe6Ka AOCKoli, Dp11Kpe· 

nAenuoii K sepxReli 'IBCTII 

I 

II 

----------------

Puc. 88. Kpyr.u.tii OTCTODHUK rapAURr (paapes). 

CKpe6Ka1 li!.Hp OTBOAHTCH K li!.HpOBOMY .1\0TKY, TeAez.Ka DpHBOAIITCll B .a:eJlc THHe 

Re6oAbWHM aAeKTpOIIOTopoM. Ha pucyHKax 87 H 88 npeAcTaaAeHI>I nAaa u 

pupe:a t:pyuoro OTC'I'OHHHKB TOli lll.e cpupMI>I f &pJIIIHr. 

,2laalleTp OTCTOiiHHKa 24M. 8o,11a, OOJiilelll.aigBH OCBeTAeHHI01 no.a;aeTCll B yeiiTp 

OTCTOliRHKB no Tpy6e H1 ,I;BHI'BRCb B paAHBJ\bHOM HanpaBAeiiHH1 YXOJIHT B pac• 

noAoz.eRIII>Ie no nepuMeTpy .zeAol5a. Oca.a;KH co6upaJOTCJl ABYMll cnupaAtriii>IMII 

CKpe6KBMII K yeHTpy OTCTOliHIIK81 OTKYAB II YAB.IIRIOTCH DO Tpy6e, 

§ 21 

APEHHPOBAHHbiE OTCTOVIHHKH 

lJT06bl 38KOB'IH7b BODpOC 06 OTCTOiillbiX 6accefiaax, CAeAyeT eJ.ge OCTaHO• 

BHTbCH 118 DAOCKIIX OTCTOJIHIIKBX He60AbWOH I'JI.YOHHI>l C Jlpe&llpOBBBHbiM JIHOM; 8TH 

OTCTOliRliKH nepHOAII'IeCKII pa60TBIOT KBK OTCTOiiHIIKH, a 3BTeM KBK HJ\OBble 

DAOJ!!BAKH. 
ApeaupoaaHHI>Ie OTCTOHHHKH npiiMeHIIJOTC.R no'ITII HCKAJO'IHTeA&Ho AAH npo· 

MbiWJI.ellllbiX CTO'IIIb!X BOA, COJiepl!I:BigHX 60.1\bWOe KO.IIII'IeCTBO Bl!BeWeHRbiX, rAaB· 

Hb!M 06pa30M1 MHHepa.A&RbiX 'IBCTHJ.!. 

~ 
! ~ 

'l: 3 + 
'1.- ....... J 

s 6 

:.--:::.. 
OTH oTcTolinaKII y-::TpausaJOTCll no uecKoAb· 

KY Bp.ll.a;, DpH 'leM '13CTb Hll IIHX HBXOJIHTCll II 

pa6oTe, II '18CTII 113 IIHX 11.1\ UOACbiXBeT H1 &a· 

KORey, TpeT&H II &TO .ze BpeMH O'IIIJ!!BIOTCH OT 

ll.l\8, ,lJ;peHalll. ycTpOeH AAll OTBOAB BOAbl c OT• 

CTOHHHKa BO BpeMII UOJICYWKII HJI.a. 

ITpocTeitmaH cxeMa nAOCKHX .a:peHHposaHHbiX 

OTCTOHHIIKOB, 3aHMCTBOB8HRaH HllMM y l1Mrocpa, 

Puc. 89. ApeaupoBanu~>~e oTcToiBuKR. npeACTaB.IIella Ra pucyHKe 89. 
OocJWAI>KY STII oTcToliHHKII upuMeHHJOTCH 

AJI.ll COe!JII!pll'leCKHX llpOMbiW~eRI'II>IX CTOqHbJX BOA, a He AAH 151>JTOBbiX CTOKOB 1 

Mbl DOJ1p06HO Ha IIX paCCMOTpeHHH He OCTBHBBJI.HBBeMCH, 

§ 22 

BEPTHKAAbHbiE OTCTOVIHYIKH 

OcuoaRI>IIIH HeJIOCTaTKBIIH ropM:ao&TB.II.bBbiX llpHMoyroAtrHbiX OTCToUHHKOB, a 

CBOe speMll Bb13BBBWHMH ueo6XOAHMOCTb npoeKTHpOBBHH.II H CTpOHTeAbCTBa Bep• 

THKa.ll.bHbiX OTCTOiiBHKOB1 61>JAH: 
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1. 3arpyAHHTeAbHOCTb DpOH3BOACTBa p860T DpH CAa6biX H BOAOHOCHbiX rpyn• 

Tax H neo6XOAHMOCTb 38TpaTbl 60JibWOrO KOJ\II':IeCTB8 M8Tep1!8J\a H8 CTeHbl OT• 

croitHHJCa (craTII''!eCKI!e ycJ\OBHR pa6oTbl ux). 

2. 3arpyAHHTeJ\bHOCTb O'liiCTKH OTCTOliHHKOB OT 3811J\eHHU npH OTCYTCTBIIH 

cooTsercTBYJOI!leli MexaH1138!!1111. 0TcToiinnKH npHXOAHJ\OCb nepHOAH'leCKH BbiKJIJO• 

'18Tb 0 nepeKa'IHB8Tb 113 HHX BOAY B COCeAHHe pa60T8101!!He OTCTOliHHKH H TOrAa 

TOJ\bKO, Bpy'IHYI01 rAaBHbiM o6pasoM1 O'll!l!l8Tb AHO OTCTOHHHKa OT oceawero IIJ\a, 

3. Tpe6oaan11e AAR ropnaonTaJ\I>HbiX oTcToliHIIKOB cp8BHHTeAbHO 6oAbWHX 

OAOI!l8Aeli, 

4. HeAOCTaTO'IHO noABblit atpqJeKr oc&eTAenus, 'ITO o6'11cnseTcs KenpaBI!AbHbiM 

ROAXOAOM K pac'leTy I! KOHCTpy1!pOB8HHIO OTCTOliHHKOJJ. 

8 CHJ\Y YKU8HHbiX HeAOCT8TKOB ropH30HT8J\.HbiX OTCTOHHHKOJJ CT8J\H npoeK· 

THPOB8Tb H CTpOHTb K8K AJ\11 OIITbeBbJX, TaK H AAII CTO'lHbiX BOA sepTHK8J\bHble 

OTCTOffHHKH1 npeACT8BJ\liiOI!!He C060JO 'BepTIIKaJ\bHbiH J;&MiiHHAp HAl! npH3MY1 BOA8 

B KOTOpOM ABII/IIeTCII CHHBY BBepx. 

CKopocrb ABH/IIeHHR BOAbl B sepTIIKaAbHOM orcToiiHIIKe AOAliiHa 6b1Tb nacTOJibKO 

MBJ\81 'IT06bJ B3BeliiHB8101!laJI CHJ\8 BOAbl He 6blJia 6bl B COCTOJIIJHH yAep.IEaTb 

4aCTH!Jbl B ROABeWeHHOM COCTOIIHHII, II OOCJie,IIHHe1 B CIIJIY CBOelf TR/IIeCTJI1 oce· 

A8JIH 6bl B HHl!IHell ':18CTH OTCTOHHIIKa. 

K co/llaAenn 10, sonpoc o ABKMeHHH lii:HJIKOCTH a liiHAKOCTII JJBJ\ReTCII 11aJ1o 

H3V'IeHHbiM K3K II TeOp11111 T8K H Ra npaKTIIKe, np11 H3AO/IIeHIIH BOllpOCa ABH)I(e• 

Hill! BOAbl B ropH30HT8AbHbiX OTCTOIIHHK8X BTO He 6biJIO OOA'lepKHYTO H81&H TaK 

Jl'aTeropH'leCKH, T8K Jf8K ABH:KeHIIe BOJ(bl B HHX CpaBHIITeAbHO AY':IWe H3y'leHO 

BKCflepHMeHTaAbHo sa !,!eAoM pHAe cyl!leCTBYIOI!lHX coopyJKesull. 

npn npOeKTHpOBaHIIH H pac'leTe BepTIIKaAbHbiX OTCTOliHHKOB (pHC. 90) B0311H • 

KaJOT CJ\eAYIOI!!He aonpocbl, Tpe6yiOI!!He csoero paapemeH!IR. 

- -

PKc. 90. CxaMa aepTH· 
ltaAbHOfO OTCTOftHHKa. 

1. Onpe,l!eAeHHe Allaxerpa ssyrpenHell sepTIIKIAh· 

HOJI Tpy6bl, no KOTOpoli 00A8eTCR CTO'IHIB BOJ18 AJIJJ 

OTCTaiiB3HHR II 3aBI!CIIMOCTb Me:EAY aepTI!Ka.l\bROlf 

CICOpOCTbiO B BTOH Tpy6e H Bbl'lBAeRIIeM B3BeC!I B 

oTcroliHHKe. 2. Bbicora oTcroliKHKa. 3. OnpeAeAeHae 

AHaMeTpa orcroliHHKa, o6ecne'IIIB8JOI!lero ocaeTJ\eHIIe 

BOAbl. Ha nepablli aonpoc MOIKHO OTBeTHTb, 'ITO no 

onhiTHbiM ABHHbiM II Hill. H. H. !l a H o B a seo6xoAIIMO 

CTpeMI!TbCII, 'IT06bl paa111:ep BepT11K8AbKOli rpy6bl 

OTCTOliKHKa, DO KOTOpOlf ROCTynaeT J!\H,IIKOCTb CO 

B3BeCbl01 6bJA T8KOB1 'lT06bJ BepTHKaAhHaR CKOpOCTh 

ABHII':eHIIR B Hell 6bJAB 6bl He 60Aee 100 M/!{QC, HJIII 

28 MM/ceK. npH orcyrcTBHH orpall':aTeAbHOro Konyca1• 

l.Jro KaCBeTCll BbiCO'fbl OTCTOHHHKa, TO 0118 AOJ\II':HB o6ecne'IHTb 1,5- 2 'IBCO• 

BOe npe6biB8HHe cpeAHero paCXOA8 BOAbl B OTCTOHHIIKe AAJI OCBeTAeHHJI OAIOC 

He6ollhliiYJO HHII':HJOJO qacrb AAJI c6opa oceaw11x 11acrHy anpeAb AO ux yAaAeHHII. 

AHaMerp orcroiiHHKa onpeAeAIIeTcll, KaK H B CJiyqae rop1130HT8AbHbiX orcroli· 

HHKOB1 TalC H83biB8eMoif rHAp88Ail'leCJ<Ol! BeJIH'lHHOIO 'IBCTII!J 1 ROAAelfi:BI!lHX OCBJ«· 

AeHHI01 T, e. MIIHHM8AbHOJO BepTI!KaAbHOJO CKOpOCTbJO, npH KOTOpoil e'!!e He 

sa6AJOAaercR Bblnoca '!aCTH!J, n paasolt U0• 

0'1eBHAHO, paC'leTHBR CKOpOCTh B !!liJIHHApH'leCKOM OTCTOifHHJCe V- sepT!!• 

KaAbHaR cKopocTb noA'eMa AOJIJKHa 6b1Tb MeHI>We CKOpOCTH U0• 

Ha OCHOBBHIIH ORbiTHbiX A8HHbiX C OTCT8JIBBHHeM KBHaAHJB!.!HOHHbiX BOA CKO· 

pOCTb V npHHIIMBCTCJI B npeAeJIBX OT 0,5 AD 1,0 .IIUC/CeiC. 

8 38BHCHMOCTH OT xapaKTepa CTO'IHbiX BOA CKOpOCTb 9T8 MO/IIeT fibiTb II 

ROBhiWeKa, 'ITO onpeAeMJeTCII B K8/IIAOM CJ\yqae OfibiTHbiMH ,D;iHHIIIMH· 

I n a H 0 D H. H., HK)tl., BepTIIllaA~K-Je OTCToi\HKKM, 1927. 
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3uu pacxoA Q.w3 AHaMeTp orcroliRHKa D onpeAeAHTC' 11 HCXOAR ua cAeAy· 

IOJ!!ero COOTHOWeHHJI: 

(nee paaMepbl A3Hbl a r.~erpax). 

Pa6o'laR BbiCOTa orcroliHHK3, paanaJI AAHHe nsyrpenuell !!HAIIHAPH'!ecKoli rpy6bl. 

t.v. 3600 
h = 1000 = 3.6 X t X v M. 

lia OCHOBIHHH uayqeHHJI pa60Tbl BepTHK8AbHbiX OTCTDHHHKOB B Ae.lle O'IHCTKH 

DHTbeBOll BOAbl npoq>. T y p 'I H H 0 B H 'I peKOMeKAyeT onpeAelteHHOe COOTHOWelfHe 

MeJKAY AHaMeTpOM OTCTOiiHIIK3 (D) H ero pa6o'lel! BbJCOTOil (h), o6ecne'IHB310J,Uee 

npaBHAbHYIO pa6ory nepTHK3AbHOro OTCTOHHHKa: 

h 
D-d>0,7. 

no pac'leTHbiM HOpM3M HKKX A.llll aepTHKa.l\bHbiX OTCTOIIHIIKOB: 

a) BepTHK8JI.bH3ll CKOpOCTb noA'eMa BOAbl paaHa 1 MM/CeiC, C'IHT3JI no MaRCH• 

M8JI.bHOMY '18COBOMY paCXOAY HAH DO M8KCIIlii3AbHOJi DOA3'1e H3COCOB (np11 

HIJ\.11'111 II CT8H!;!IIH nepeKa 'IKH)j 

6) BpeMR noA'eMa BOAbl no COOTReTCTBYIOJ!!:eMy M3KCHM3AbHOMy paCXOAy pas· 

HO 1 'lacy; 
B) KOAH'ICCTBO BblD8A810J!!:ero 11.118 C BA8liiKOCTbiO 95% Ha OAHOrO '!eJI.OBeKa B 

cyTKH 0,8 ..lj 
r) CKOpOCTb B onycKHOli BepT11K8JI.bliOH rpy6e He 6oAee 30 MM/ceiC, eCJI.H HCT 

orpalUIOJ!!:ero J!!IITaj 
A) o6'eM IIJI.OBOJi '13CTII OTCTOKHIIK3 H3 TpeXCYTO'IKblli o6'eM IIJ\.8j 

e) YKAOH AKHJ!!:3 He Menee 45°; 
>K) cno6oAHblli aanop AJI.JI BblnycKa ocaAKa He Menee 1,5 M np11 AllaMerpe 

IIJIOOTBOARJ,geft Tpy6bi 200 MM, 

n pH Me" a H He: CyTO'IHOe KOJI.II'ICCTBO Bbi08,11;810J!!:ero HJI.a YI!3JI.IICTCII eme• 

AHeBifO, 
n pH Me p: OnpeAeAIITb 'IIICAO H pa3Mepbl aepTHK8JI.bHbiX OTCTOIIHHKOB AJI.ll 

cpeAHe•ceKyHAHOrO paCXOA8 Q- 0,5 .w8{c. 

npHHHM8eM CICOpOCTb OC8liiAeHHll V = 1,0 MM/C, Bpelllll OC3liiAeHHll f = 1,5 '1, 

Pa6o'lall able ora orcroHHHKa h = V X t X 3600 = 0,001 X 1,5 X 3600 = 5,4 .w. 
AHaMerp orcroiiHHKa D onpeAeAReM B nepaoM npn6AHlllenuu Ha coornowen11R 
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IlpHHHMaeu D = 8,70 M; llAOQ!BJtb orcroiiHHKa 

06J,YBII ll0Tpe6Hall IIAOQ!BJtb BCCX OTCTOIIHHICOB 

Q = ~ = O~Q~l = 500 1(6, M. 

Ilorpe6Hoe KOAH'ICCTBO OTCTOIIHHICOB 6y,~teT paBHO 

g 500 
n=- = =8,47. 

Ul 59 

IlpHHHMBCM KOAI!'IeCTBO OTCTOiiHHKOB n = 8, 

r ,!te V- CJ<OpOCTb = 28 MM/Celt, 

'ltd~ 
--·V=qj 
4 

q- paCXOA O,!tROrO OTCTOliHHKa = ~ = ¥ = 0,0625 M 3/ceJt, 

CAe,llosaTeAbHO, 

d= 0,0625 X 4 
3,14 X 0,028 

- 2,84 = 1,68 M, 

AHaMerp l!le caMoro orcroliHHKa onpe,~teAlleTCII 110 lflopMyAe 

--~~~~-------

4 X 0,625 I 1 682 9 07 
3,14 X 0,001 - • = ' M. 

IlposeplleM COOTHOIIICHIIe 

I-JaH60Aee CTBphiM THllOM sepTIIKaJI.bHOrO OTCTOIIHHKB IIBJ\JieTCII TBK HB3hl­

aaeMblil A;opTMYHAOBCKHI KOAOAeg, npe.llAoJKeHHbiit s 1887 K a H 6 10 A e p oM 

(K n I e b ii h l e r) Al\11 r. A;opTMYHAa (pH c. 91 ). 
KoAO,.!!eg aror npe,.!!cTaBAIICT co6o10 J!HAHHAP AHaMerpoM 6,5 M H Bb!CDTOIO 

8,8 M H KOHyc, y HH.lKHero OCHOBBHHJI KOTOpOrO ycrpoeH !!HAHRAP ,.!!HaMeTpOM 

},5 M, Bb!COTOIO 1,6 M 1 ,.!!l\11 Ay'lmero C06HpBHIIJI OCa,.!!KOB, IloAHall rAy6HHa A;opT• 

MYI!AOBCKOro KOAOA!!a 13,5 M, 

Cro'!Hble BOAbl npnTeKaiOT no rpy6e C, orKyAa 110 ueprHICaAbHoll rpy6e 

DO,.!!BCrneHHOit K Kpb!mKe KOAO,.!!J!B, DOIIa,!taiOT B JCOHH'ICCKJIO qacT.b KOAO,.!!jla; IIO 

BbiTCKBIIHH H3 rpy6bl OIIH CTpeMIITCII IIO,IIHliTbCII BBCpX1 IIpH'Iell!' DO IIYTH BCTpe• 

'!BlOT 3BC3A006pa3HO pJJCDOAOlltCHHb!C IIOJJIH 0 KOTOpb!e CliOC06CTBYIOT 6oAee 

BHeprH'IHOIIIY Bbi!IBACBHIO B3BCIIICHHbiX BeJ,YeCTB, 

A;aAee, CTO'!Rble BOAbl, npoliAII rAy6nHy s 8 M, HSAHBaiOTCll qepes piiA J<Opbl· 

T006pa3HbiX lii.CA060B B OTBOJtRbiii KBHBA D. 
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Oca,11KH H8 yrAy6AeHHR KOAOA!!B YABARIOTCR rrocpeACTBOM scacbiBBIOI!!eli 

rpy6bl, rrpOXO,II.RIJ!eli 'lepea IIO,IIBCWCHHYIO !!HJIHH,IIpH'leCKJIO Tpy6y. 
OrHOBHbiM HCAOCTBTKOM Aop­

TMYHAOBCKoro KOAOA!.JB .RBA.IICTCJI 
ero 60AbWBJI BbiCOTa. 

HecKO.AbKO HHYIO KOHcrpyK· 

UHIO rrpeACTaOAJieT up.RMoyroAb· 

Hblif sepTHK8JibHbllt KOJ\O,IIey, 

coopyzeHHblli HHJII. 8 aT co H 

(W at S 0 n) B fiHpMIIBraMe (pHC. 

92). 
npHRJ,IHII pa60Tbl BTOrO KO· 

J\OJJ;ya H OCHOBHble paaMepbi ero 

BHAHbl H3 'lCpTeJKa. Y JJ;8ACHHe 

OCBAKOB IIpOHCXOAHT C 1101101!11>10 

Tpy6bl JJ;JIJI OTli!.HMa HJ\8, 

QqeHI> HHTepeCHbllf, HO 60.11ee 

CAOJKHoil KOHCTPYK!!HH, sepTH· 

xaAbHblif oTcToliHHK AopTMYH" 

AOBCKOrO THUS JCTpOeH HB HOBOii 

O'IHCTHOii CTaHgHH llJTaHC,IIOpip 

s BepAHHe (pHc. 93). 

' ' 
'tr-1rr.r·-,-- · · · .[ .• 

HasAe•JeHHe HAa npoHCXOAHT npH noMOI!!ll 4-x rpy6, no OAHOII B KBZAOII 

H.B BOpOHOK OTCTOiiHHKa, 

HMll!.e rrpHBOAHII paapea H rrAaH BepTHKBAbHOro OTCTOiiHHKa, IIOCTpOeHROro B 

1929 roAy Ha Aro6epeyKHX 

a 

Puc, 92. BepTBIIBAJJB!Oi IIOAoAeg B r, 6spiiDBr••"· 

BTOrO OTCTOiiHHKa. 

l:)cpcpeKT OCBCT.AeRH.R- 90- 93%, 
Co,11epzaaHe BOAbl o oca,11Ke - 93%. 

----1~ 

====::j! 

IIOARX !pHAbTpagHH rop. Mo· 

CKBbl (pHC. 94 It 95 ). 
npoeKT IIpHBCACBHOrO OT• 

C T 0 li R II K a npeJJ;yCMaTpHBBJI 

O'ICHb BbiCOKHft BipipCKT OCBe• 

TJ\eRH.R, AO 98%, H CpBBRH• 

TCJ\bRO rycroft OCBJtOK C CO• 

ACPJKaRHeM BOAbl B 92-93%. 
B Jlusape 1933 roAa HBMH 

6biAH IIOJIY'IeHbl peayAbTBTbl 

BKCIIJIOBTB!.IHOHHOli pa60Tbl 

I I I 

PHc. 93. BeplMKaJ\bH!OK oTctolfrHMK ycTaHOB><H lllnHcAopiJI. 

CpeJJ;HJIR CKOpOCTb ,4BH.I'!.CHHR BOAbl B OTCTOifHHKC 1,0 MM/Cel(. 

CxeMa pa6oTbl oTcroiiHHKa H ocHoaHble paaMepbl BHAHbl H3 '!epre.melt. 
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Ksa,~~;paTHble sepTHKaAbHIIIe oTCTOIIHnKn ycTpoeH!IJ Ha MocxoocKoA Ko~Kyxos· 
CKOii CTBH!JHH a9pagHH 1• 

no ,II&HHblll II Hill. H. n. K Jl. H T H H a speMR npe6biBBHHR CTO'IHO I BOAIII B OTCTOII· 

~ 

I 

• • • 

• • • 

J 
' _, ~· 

PKc. 94 K 95, BepTHKaJ\bHI>IR oTcToiiKKK /uo6epe!£KKX noAeii !jJKAbTpa!IHH 

(paape3 K DAi!.K). 

HHKe 1,5 'IBCB, CKOpOCTh V MeHReTCR B npe,leJI.aX OT 0,7 AO 1,2 MM/Cel(, :3«J!t~JeKT 
OCBeTJieHHII 95%, BJI.BIIIHOCTb HJI.B B npeAe . .tax 91 - 95%, B cpeAHeM 93,5%, 
npu e~ecyTO'IHOI Bblrpy!Ke ero. 

PuMepbl H cxeMa pa6oTbl oTcToltaaKos RCHbl H! pRcyuxoa 96 H 97. 
B OTJI.II'IHe oT A106epegKHX oTcToiHHKOB s Ko111yxoscKHX ocseTAeHHB.II BOAB 

YXO,IIHT B ll':eAo6a, pacnOAO"-CHHble DO nepliMCTpy OTCTOliHHKOB, nepeA UOCACA• 

HHMII pacnOJI.Oll':eHbl UJI.BBBIOQ!He pe6pa ,liAR yAep~aHH.II UABBBJOQ!HX H ~llpOBIIIX 
BeJgeCTB, BCUJI.biBBIOJ!!HX RB noaepXROCTb OTCTOiiRI!Ka. 

3na'IHTeAbHO yeAecoo6paaaell YABA.IITb BOAY H! sepTHKBAbRblX OTCTOii&HKOB 

npH UOMOJgll norpyzeBBblX H pacnOAOZCHRbiX BHYTPH OTCTOliHHKB Ablp'IBTbiX 
zeAo6oa. Taxoe pacno.o.ozeuue OTBOAliJ!!HX )l(eAo6os o6ecne'IHBaeT Ay'lmllll 

S«Jl«JleKT OCBeTAeHH.II 6Aaro,lap.11 paBHOMepuolt pa6oTe OTCTOIIHHKB H CBH!BHHOMY 

C STHM 60AbmeMy 001\C!HOMY HCUOJ\1>30BBHHIO o()'eMa OTCTOliHIIKB, 

I 3&KMCTBOBaK HS CT&TI>K .ll e .. K H 0 ii A. T., np~ABBpHTeAhHble Ka6.uo,t;eiDIII HilA pa.60Toll 

nepBK'<KI>IX OTCTORHHICOB aepTKI<IlJ\bHoro TKna. 
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TaJ< J<aJ< Jla oosepxnocTH orcrollnHJ<a co6HpBIO'J'CII JlerJ<ne ttJI&Ba!OqJHe li 
lii.HpOBble Be'lJeCTBB, TO BO H36Clii.8HHe DOIIB,Il;BHH.II BTHX BC'lJCCTB B 60KO&hle 

OTUepCTHJI lll.ei\OOOB, UOCJIC,Il;HHC Clle,~~;yer DOrpylll.aTII B BOAY na CTOIIbKO, 'IT06bl 

OT nosepXHOCTH BO,Il;bl ,1!;0 geHTpOB 

OTBCpCTHif B 60KOBbllt CTCHKBX lii.C• 

11o6os 6biAO 6bl ne Meaee 0,50 M. 

3a npe,~~;eJibl OTCTOiHHI<B BbiXOAHT 

OAHU 06'lJHH lleAo6 B BHAC J<&Hal\a 

npsMoyrOIIbHOrO C6'1CHH.II. 

Y poaenb BO,Il;bl a xaua11e, seo6· 

XOAHMblif AJIII 38TOIIAeHHJI lii.CA06oa 

B npe.&CIIBX OTCTOifHHKB1 C03ABeTCJI 

BOAOCAHBHOit CTCHKOif, YCTBH&BAHBa· 

CMOII B KaRal\e (puc. 98), 
()TMCTKI BOAOCJIHBBOif CTCBKH 

MO.lll.eT 6bl'l'b onpeAeAeaa rH,~~;pas• 
AH'ICCKHM pBC'ICTOMo ()raepcTH.II 

B 60KOBbiX CTCHKBX 3BTODAeRHhiX • 

IIICAofios ycrpaHBBIOT KBB.&pBTRbl• 

MH, ce'leRReM 0,10 X 0,10 M 2 (HAH 

e'!!e MeRbme). Ce'lenHe calllloro 

ze11.o6a 0,40 X 0,40 .M 2• 

Pne, 96. KaaAp8TBhle aepTBKaAbBhle OTCTO~BHKB 
Kozyxoac&oi craagan npagae (MocKaa). llAan. 

Ha:aoseM KOAH'Iecrso orsepcrRif s .'3BTOIIAeHHblx &eAo6ax qepe:a n, rorAa pac· 

XOA HI OAHO OTBCpCTHe 6yAeT pasen .!f._, rAe q- paC'ICTIIblif paCXOA OTCTOIIHHKB. 
n 

Pac. 97. KaaApaTnhle aepraK&UBble oTcTolinBI<II 
Kozy•oBcKoi cTilB!!BB allp&IIBB. Paspes. 

Dorep11 uanopa hw sa 

BXOA B .lii.CI\06 MOli!.CT 

6b1Tb OUpeACJI.CRB DO 

cpopMyAe paCXOAI BOAbl 
qepes OTBe pCTHC 

Q = p.w ¥'2'f;H. 

B aameM cAyue 

BOAOCJIHBRYIO CTeHKY B KllfBI\e sa npeAeABMH OTCTOifHHJ(B paCCM&TpHB&eM, K&K 

CB060AHblll BOI\OCIIHB, C KOBcpcpHijHeHTOM pBCXOAI OKOIIO 0,42. 
ECAH opene6pe'lb CKopocTbiO DOAXOA& K BO,Il;OCJIHBy, TO neo6XOAHMas BbJCOTa 

CIIO.II BO,lllll RIA pe6po11 BO,llOCIIHBa H onpeAeAHTCII no cpop11yAe BO,llOCJIHBa 

H= q' 

r,lle q- pBC'IeTRbllf pBCXOA OTCTOlfBHK&, 

m - K08cpcpHj~lleHT paCXOAB BOAOCJIHBB = 0,42, 
b- WHpHHI KBHBJ\80 a CJICAOBBTCJlbHO, H BOAOCJIHBB. 

Pe6po BOAOCAHBHoif creaJCa AOAIIIRO RMeTb OTMCTKY a a (hw +H) M HHlle 

DOBepXHOCTH BOAbl B OTC'TOifHIIKC, 

n pH Me p: OupeAeAHTb BbJCOTY BOAOCJlHBHOii CTeHKH B op.nMoyrollbROM Ka• 

BBJie, OTBOAR'lJCM BOAY H3 aepTHKBJibHOrO OTCTOifHHKa, CCI\H 113BCCTCH pac'leTHbllf 

pBCXOA BCpTHKBIIbHOrO OTCTOJIHHKB q = 40 .AjCelt H WHpHHa DpRMOyrOAIIHOrO 

KaHil\a b = 0,5 M, 

llpRHHMaeM saTooAeHnble &eJio6a ceqeaReM 0,4 X 0,4 M 2
1 paaMeplll 6oKosblx 
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oTaepcTali a HHx 0,075 X 0.075 M 2; 'IHCAO oTBepcTHil n = 80. 
OnpeAeAIIelll noTepJO uauopa ua BXOA B JB.eAo6 

q = 40 A{ceJC = 0,04 JH 3 fc, 
n=BO 
p. = 0,62 (K091j)lj)Hj!HeHT paCXOAa}, 

oo = O,Q75 X O,Q75 = 0,0056 JH2
• 

0.042 

hw= 802 X 0,622 X 000562 X 19.62 = 0.001 M = 1 
MM. 

BIIICOTa BOAbl JJBA pe6p0111 BOAOCAIIBROll CTCHKII 6yAeT pasHa 

---
H= 0.042 

~1-=-9 ,--=6-=-2 -,-x--;--;-o,:..:.,42~2=--:X--:-:o:-:, o=-2 = 0·123 JH. 

EcAH npHHliTb, 'ITO AO yeHTpa 6oKOBbiX oTsepcTHii .'f!.e.JI,o6a OT noacpxaocTH 

Bb!coTa BOAOCAHBHoli cTeKJCH onpeAeAHTCJI no cpopMyAe: 

h.= h,.-(hw+H) 

h.= 0,70- (0,001 + 0,123) = 0,576 JH. 

ODCOO 0 OCIODDPDDDD 

• 

Pac. 98. Cxe111a pa6oThl HTOIIAeB&oro zeAo6a • 

.l(All H3BAe'feiiHII HAa DpHMeHCBbl qyryll&ble Tpy6bl ,AHBMeTpOM B 200 JltJit, 

Ha npase,a:&RHbiX ABHHbiX BHAHO, 'iTo acpcpeKT oeaeTACHHII CTO'lHblx BOA s 

BepTHKBJibHbiX OTCTOiiiii!Kax)Ha'IHTCJib:HO Bblme TBI(OBOrO ze B ropH.IOHTaJ\bRbiX 
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OTCTOIIHHKaJ:. AellcTBHTeAbHo, IIPH ~~~~!JleKTe ocaeTACHHH a ropH!IOHT&AbHIIIX oT• 

CTOJIKHKIX 1 XOpOWO pa60Tai01£HX B 70- 80% 1 II BepTHKIAbHbiX I!H!IIpa 9Ta 

,40XOAHT AO 90 H Aa.!lte AO 95,0°/0• 

MaTcpHaAaMH A.llll coopyllleHHJI oepTH'K8AbHbiX OTCTOiiHHKOD JIBAJIIOTCJI 6eToH, 

l!leAe!I0•6eTOII, KHp11H'I1 MeCTHblii KaMeHb, npH 'ICM J\01'KH, IIA8Bai01£He pe6pa, 

onycKHble Tpy6111 Moryt ObiTb uaroToallr.Hbl H.l Aepeaa. 

3aK8H'IHB8JI rJ\aoy 00 OTCTOJIHHK8X, fKalKeM1 'ITO CTOHMOCTb COOpfllleHH.II OT· 

CTOJIHHI'OD, OTHeCeHHIJI K 1 M 9 CTO'IHOJI 80Abl B CfTKH1 onpeAeJ\liCTCJI 8 npeAC.II8X 

OT 10 AO 25 pyo, 8 .JR8HCHMOCTH OT xapanepa rpyHTa 1 OOopy,4088HHJI H T. A· 
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rAABA O.IH A.R 

XHMH4ECKOE OCAmAEHHE 

§ 23 

COBPEMEHHOE COCTOHHI1E 80nPOCA 

C y;e~ biO HHTCHCHIJlHtraUHH MCTO,IIOB 0C311!JICHHJI B3BCWCHRbiX BCfDCCTB 11.1 CTO'I• 

HOft BOAbl npH81eHRIOT pUIIHQHble XHMH'ICCKHe peareHTbl1 AeiiCTBYIO'!!HC HI CTO'IHYIO 

BOAY• KIK KOaryAHHTbl, II COOC06CTBYIOJ&&He 6oAee CibiCTpOIIY II 6oAee COBep!IICB• 

HOMY ocaev.enHIO ee, 

8nepable X11MH'IecKoe ocaa:AeRHe 6b1Ao npnMeReRo eJ,l!e a 1782 r. A e 6 y· 

a C C be (Deb 0 ISS I e u), B:iiRBWRM naTeHT Ha ocseTACHHe CTO'IHbiX BOA nyrell 

XIIMH'ICCKOrO OCal!IAeHHJI. 0ARIKO, TOIIbi(O cnyCT.I 100 Aet 8TOT COOC06 CTIAH 

DpHMeHIITb B RpynHbiX ycTBH0Bif8Xo 

Tal(, s 1872 B BHpMHHraMe H s l 874 r. a Bpaii~JlopAe AJIJI ocaii!AeHHR npHMe· 

JIJIAH H:iiBeCTb 8 )889 rOAY B J\oHAOHe npHMeHHJ\H OAHOBpeMeHRO C H:ilai!CTbiO 

H MeAb• 113 AnrAHH MeTOAbl XHMH'IeCKOro OCIJJ\ACKKJI nepeKHHJAHCJo Ha .ICOHTH· 

HeRr H a AMepHKy. 

npeAOOJiaraAOCb, 'ITO XHMHlJeCKOe OCIJJ\Af'HHe A3CT He3arHHBIIOQIYJO Ot'BCT• 

JleHHYIO BOAy, a OCIAKH, OOAYQIIOJ,YHeCJI a pe3yJI.bTITe OCBeTAeRHA CTO'IHOIJ aOAbl, 

HdiA}'T ceoe WHpOI<Oe npHMCHeHHe 8 KalJeCTBe yAo6peRH.A, 

0AHaKo, oaAeZAbl BTH He onpaB.IIIJIHCb. XHMH'ICCKoe ocaa:AeRHe Aa&aAo uo3· 

IIOli!HOCTb yAepli!ITb AO 80-90% nepaCTBOpeHHbiX Bef!!eCTB H O"OJ\0 20-30% pac· 

rsopeHHblx; HO CTOK nocAe ocserAeHIIJI 3arHHBaA, KoAH'Iecrso or6pocoa yseAH· 

'IIIJIOCb IJO CpiBHeH~IO C 06bi'IHbiM OTCTIIIBIHHeM llpO!JeHTOB Ha 30, rill BTOT B 

BH,IIe YA06peHHJI DO'ITII He HIXOAHA ce6e npnMeHeiiHII1 38rHHBIJ\ OH '1pe.!Btll'18ftHO 

6blcTpo 11 rpe6osaA pacXOA')B na caoe o6eaapel!IHBIHHe1• 

Bee BTO OOBCJI.O K TOIIIY 1 'ITO XIIMH'IeCKOe OC8liiAeHHe He IJOAY'IIIJ\0 ,QIAbHCJI· 

mero pacnpocrpaaeHHH, a TaM, r,11e 0110 6biAO npHMeHeHo, ero .!IIMCHHJIH APY" 

rHMII MeTO,IIIMII O'IHCTJCH, 

MHoro cpeACTB npn XHMHifecKoll O'IHCTKe yxoAHT oraxa:e Ha caMble XHMH'Ie· 

CKHe peareaTbJ, TaK, no ABHHbiM Ay H 6 a p a (Dunbar) J\oKAOH a nocACARHX 

rOA3X DpOWilOrO CTOJ\eTHJI 38Tp81JIIB8J\ TOJ\bKO HI XHIIIH'IeCKHe BelijeCTBa .JIJIJI 

OCilBAeHHI! (H38CCTb II cyAbtlJIT llteJI.C3a) OKOJI.O 1,5 MIIJ\J\IIOHa 118p011: elllerOAHO, 

K sroMy HYIIIHO npn6asHTb e~e AOOOAKHTeAbHble pacxo.11~ Ha npHrOTOBAeRne 

pacrsopos 11 na oco6ble ycrpoltcrl!a AAII CMewHsaHHR arJAx pacTsopoa co sceil 

IIIBCCOft CTO'IROII BOAbl. 

8 flOCile,IIHee BpCMll XHMH'ICCKOe OC8~4e1111e HBXOAHT ce6e llpHMeHCHHe RO'ITH 

HCKJ\IO'IHTeAbHO npH O'IHCTKe npOHlJBOAC'fBCHKbiX CTO'IHbiX BOA, 

11Mrot1J TalC xapaKTCpH3YC~' COCTOJIHHC aonpoca C XIIMJA'IeCKHM OCa)I(ACHHeM, 

XHMH'ICCKoe ocaii!AeHHe ropoACKHK cro'IKbiX BOA ce6n H3lKHAO. Co apeMeHH 

aoAHbl cyJ,YecraosaswHe panee s AKrAHII, AMepHKC H fepMaHHII ycraHOBKII c 
XHMHQCCJCHM OCBJJ\ACHHeM IJO'ITH 110.1\HOCTbiO nepeCTpOCifbl H3 OfiiiiJCHOBCKHbiC OT• 

CTOIIHHKII, XHMH'IeCKOe OC3lKAeHHe MOllteT npHMeHJITI>CII AHWb B BHAC 14CKAJO'Ie• 

HHJI AJ\R HCK01'0pb1X npOII<IBDACTBeHHbiX CTOIIOB 1• 

HecKOII.bKO HHOI TO'IKH 3peun11 npHAepliiHBaeTc.ll <1> y A A e p (F u II e r) '· 

I ,Q y H 6 a p, npoq,., QqRCTKB CToqaz,n: BOA, lll!O, 
2 Imhoff K, Die grosse Linio in der Abw .. oertechnik, 1933. 
8 Fuller G. W., Recent Prorrou in Sewage Trutmeot, 19JS, 
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HeyAa'IM 9KOHOM111lecKoro nopRAII:a co MHOriiMII KaHaJIHJagMOHHbiMH ycraHoa· 

K&MH a A111ep11Ke ucTBBIIT cHoaa aepHyT&Cll K aonpocy XHMH'IecKoro ocam.~~;e• 
HHllo ~~toryl!!eMy A:lTb IIOJ\0/IIHTCJ\bHblil B!fllf!CK\' np11 npaBHAbHOM H payHOIIaAtHOM 

DOJ!;60pe peareHTOB, BOaMOIIIHOCTH HX MHOrOKpaTHOrO HCDOAb30BaHIIJI H MeX8HII• 

38ijHH BCCrO ACAa O'IIICTKH, 

ClJyMep yKUbla:teT, 'ITO o5bi'!H8ll MexaKH'IecrcaJI o'IHCTKa yMeH&waeT 6HOXH· 

MH'lCCKyto norpe6HOCTb B KHCAOpOJIC Ha 33-40%, XHMH'ICCKOC .Hte OCB.ItiAeHHe 

MOl!leT JIOBCCTH BTf UH!flpy AO 60 II Alltte 80%. 
CDyAAep ccbiAaeTcll na pa6orbl, nposeACHHble s 1932 roAy a H~oto·YropKe n a 

Aeap6opHe. 
OcHOBRbiM aonpocoM, Kate H paHI!We, IIBAlleTcs aonpoc HAa, KOTOpblll no CIJyA· 

Aepy MOltiCT ACrKO o6e&BOJKHB8TbCJI HB BaKyyM·!JIHAbTp8X, peqb 0 KOTOpbiX 

6yACT HH~~te. 
HylllHO AYMITb1 'ITO TCX11HIC8 O'tHCTJ(H CTO'IHbiX BOA ace JKe B TOil ltAH MHOJI 

CTCOeHH HCDOAb3yeT npHHgHDbl XKMH'ICCKOrO OC811!ACHHll1 II03TOMY Mbl HCCKOJ\bKO 

HB HHX H OCT8HOBHMCJI, 

§ 24 

CYIJJHOCTb XHMHt:IECKOrO OCMKAEHHH 11 nPHMEPbi 
Ero nPHMEHEHI1H, 

Cro~tl'lble BOAbl, no,!IAeM&JYHC O'lHCTKe, Moryr co.~~;eplt~~Tb .sarpB!Hll!OIJ:&IIe nx 
opHMCCH HAH B MOJICKYAllpHO p8CTBOpCHHOM COCTOIIHIIII, HAll B BIIJIC MCAb'laliWHX 

nOJIBCWCHHbiX '18CTHQ. 8 DOCAC.Il;HCM CAY48e, B !&BHCIIMOCTII OT BCAII'IIIHbl ;TH){ 

'IBCTH!,!, Mbl HMCCM rpyoyto cycneH31110 HAH KOAAOHA8AbHblil paCTBOp, 

B npaK'rHI<e 0411CTKII CT04Hb!X BOA cpasHHTeAbHO peAKO ABAlleTcll Heo6xOAH· 

MOCTb y,~;aAHTb aer,yecraa MOACKYAllpHo pacTaopeHHble. 

AeAo CBOAIITCII a noA06HbiX cAy'laAx 1t abJ6opy c .,.Hero XHMII4CCI':oil TO'IKII 

speHHA ra~toro peareRTa, Koropb!A o6pa3oaaA 6bl c pacraopeH!IbiM ae~.gecraoM 
OC8AOK HAll l!IC nepeaeA 6bl ero B Apyroe COCJlHHCIIHC, 6oAee AODYCTIIMOC B 80.11;1!. 

TBK, sanpnMep, ,~;All o6enpe1El!BaHHH cTO'IHoil BOAbl, CO,o\Cpllla~.geli cao60AIIYIO 

CCpHyto Jo:HCAOTy, Bb16HpaeTCll TB RAil HH8H J.gCAO'IJ) (113BeCTb II T. ,~;.). 
fopaaAo 'IBJYe', a npaKTHKe, .sarpR3HlltoJ.gllle ao.~~;y npnMecn HaXOAIITCII a BH,~;e 

ROJIBCWCHHbiX 'IBCTII!&• 

AMI a'IHCTKII noAo6HbJX so,a; npiiMeHlltoTCB ~~:oaryAJJHTbl. EcAn sarp113HIIIOJ,J!He 

BOAY BCI,J!CCTBB HBXOJIHTCJI B KOAJ\OHABAbHOIIl COCTOBHHH (Kp8CKH, opraHH'ICCKHC 

opHMCCII II T. n.), ACllcTBHe K081'YAIIIIT8 CBO,!IHTCII K HX KOaryAB!,&HH, T. e. Bbl• 

ACACRHJO B OCII,o!OJC, 

EcAn sarpA3RlltoJYHC npHMecn HaXO.!ATCll B BHJte cycneHAnpoaaHHbiX (B3Be" 

meHHb!X) 48CTHQ, .ll;CHCTBHC KOaryAIIHTB CBO,lHTCll K yCKOpCHHJO HX OCBll\)leHHII. 

Q6111'1H0
1 

B npaKTHKC, ,liAR O'IIICTKII BO,Ibl DpHIIICIIlliOTCJI B KB'ICCTIIC JCoaryARR• 

TOB TC HAll HHble BCJYCCTBB, C XHMII4CCKOil TO'IKH llpCHIIll 3ACKTpOA HTbl (BACK• 

TpOIIHTBI\lH H331lii1BIOT BCJYCCTBa, Jl:liOJ.gHC DpOBOJllll.gHC BACKTpH'IeCKHil TOK pac• 

TBOpbl), 6e3 K8KHX AH60 reopeTH'lCCKIIX OCHOBaHHii AAJI HX Bb16opa. J.1cKA1(14H• 

TCI\bHO Dpa!i:TH'ICCKHC Ha6Ato.ll;eHHll C03A8AH ToMy HAll HHOMy BeJYeCTBY peoy• 

TltliiiO xopowero KOaryMIHT8 (cepHO'KIICAblil rAIIH03CM0 H3BCCTb II T, n.), 

Mem.~ty reM, Ha ocHoaaHnn BKCnepiiMCHTaA&HbiK ABHHblx, noAy'leHHblx p83AH1,1• 

HbiMII IICCACAOB8TCARMH 0 NOJII.HO BbiBCCTII TCOpeTH'ICCKHe OCKOBIHIIll AAJI Bbl6opa 

KOBrYAAHTa B K3JII.AOIII JI8HHOM Clly'lae, HAll ,11~11 3BMCHbl OJlHOrO KoaryASIHTa ApyriiM, 

Bo BCell ROAU6Hb1X HCCACAOBBHHllX Onpe,4eAHIOTCll H311MeHbWHe ICOAH'IeCTBB 

9AI!I':TpOAHTOB, npOH3BOAlll.g14C DOAHYIO KoaryAIIijHIO pac:rsopa OnpCACACHJ:IOit 

KOH!,&CHTpBQHH. 

1 3oMIIUBDBBHO ns pa6on1 C. A. Boa H ~ e e He K o r o. .l[elieTBMe KOirJARHTOB npH O'IIICTKe 
RH'I'UBIII~ H CTO'IHIII<I: BOA C: o&l.MIIHKD•l«HMI<'leCKOR 'I'O•U<H BpeHHR. 1922. 
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Cpaannaa.R nalfAeHnble KOMt'lecrea, MO:t:RO cyAHTb o oo.llbWeM H.IIH MeabweM 

KOa ry 11Hpy IOl£eM ,!!ellcTBHHo 

EcAH AAH Aannoro lCO.II.IIOHAHOro pacreopa pacno.11araTb KOary.IIHPYIOl£He ae· 

l£CCTBa DO CTeOeHR HX AeJiC'fBIIR 1 TO OO.IIy'la!OTCII onpe,4e.lleHHble, 3ii.KO!tOMepHble 

pHAb1 1 pa3.1\H'!Hble B 3aDRCHMOCTH OT 3AeKrpn'leCKOro 3ap.R,4a KO.I\.1\0H,!I;HOro 

Bel£eCTBa. 

HMenno: .4.1111 K0./1.1\0HAHbiX pacraopos noAOlKHTCAbHbiX, T. e. rex aBaeweHHbiX 

'13CTHy, IWTOpble HCCYT 00.1\0li\HTCI\bHbl§ 3anac BACKTpH'lCCTBa 0 KOaryAHR'l'bl-

8.1\CKTpOAHTbl C OAHHaKOBbiMH K8THOH8MH (KHC.I\0Tbl1 COAH OAHOrO H Toro lltC 

MeTaAAa) paCOOAaraJOTCJI no CTeneHH B03paCTaHRH OCROBHOCTH HX KHCAOTIIOrO 

ocTaTKa; 8.1\CKTpO.IIII.Tbl xe c OAHHaKOBbiiiH annoHaMH (xAOpHAbl, cyAb'I!&Tbl H To ,4.) 

pacnoAaraiOTCJI B pHAbl no CTeneHY yMeRbWeHHH BaAeHTROCTH HX MCTB./1.1\Hqe• 

cKoro nona, 

AAR KOMOHA8AbHblx xe oTpuyare.llbHbiX pacreopoa na6.11JO,~ta!OTCH o6paTRble 

OTHOWeHHH. 

B npaKTHKe, a 6o.llbWHHCTae c.lly'laea, npaxo,~tHTCH HMeTb ,11e.11o c OTPH!IaTeAb· 

HbiMH pacreopar.tn, 

HcC.IIeAOB8HHH nOK838.11H 0 'lTO B Tex C.lly'laJIX, KOr ,48 Mbl HIIICCM ,lteAO C OTpH• 

J,!BTC.I\bHbiMH K0./\.1\0HAHbiMH paCTBOpaMH, XOpOWHM KOaryARHTOM IIB.I\ReTCH B006l£e 

BCHKaH CO.I\b MHOrOBa.lleHTHOrO MeTa.l\118, BO':' noqeyy H llplllii:CHIIIOT B Ka'ICCTBC 

KOaryh.IIHTOB cepHOKY.CiiYJO OKIICb llleAeaa, cepHOKIICAbiJI r.IIHHOlleM H T, A· 
Hao6opoT, ec11a 6bl Mbl RMe.IIIi ,~te.11o c noAO:l!HTe.llbKbiMH pacTeopaMH, TO BTH 

l!(e caMble KoaryiiRHTbl ne OKaBbiBa.IIH 6bl noqTw HRKaKoro ,4eltcrnna. B noc.lle,~t· 
HeM C./I y IJae npHMeliiiMbl COJIH 0,4HOB8.1\CHTHbiX MeTa./1.1108. 

Ocall\,!l;enne cycnenanlt, r. e. cncTeM, npe,~tcTaBARIOl£HX co6o10 li\HAKYJO .paay 

C li3BeWCHHbiMH B Heit 60.1\eP. H~H Meuee KpynHbiMH qacTHQRMH, HMeeT HCCICOilbKO 

11noii xapaKrep, seJKeiiH I<oaryAlllJHR KO.I\.1\0H,!tHbiX pacrsopoe. 

Ko.IIJIOII.Il11ble paCTBOpbl npll CTOIIRHI'I BHemRe He H.IMeBHIOTCII H TO.IIhKO npH 

Koary.lll!IJHH, Bbi3B3HHOJi TCM HAH IIHblM H8 HHX B03,!1;ei!CTBHCM, BbiAC.IIJIIOT 8 (jCa· 

AOK CBOIO TBep,~tyJO !paay. npn BTOM KOaryAH!IHR OpOTeKaeT C 60.1\IIWOH CKO• 

pOCTbiO, 

Cycneuaau JKe npH croauua o6bi'IHO Me,~tl\euno " nocrenenuo caMH Bbi.IIC.IIHJOT 

OCB,!tOK1 HapywaH TBKHM 06pa30M paBHOMepHOCTb pacnpCAC!IeHHII CBOeli TBep,40Ji 

'l!aJbl, I.J:eM Me,IIAeHHCC npOHCli:OAHT Talloe H.IMeHCHHe, TCM CyCnt'HBH.II YCTOJI'lHBee, 

cra6H.IIbHee. 

CileAYIOl£He q,aKTopbl B.IIHliiOT aa cra6H.IIbHOCTb BCHKOll JlHCnepcuo§ cucreMbl! 

Bei\H'IHHa B3BCWeHHbiX 'lBCTII!I7 BHyTpeHHee rpeHHe cpe,!!bl, XHMH'IeCKa.ll npHpOAa 

cpe,llbl H qacTH!Io e.lleKTpH'IeCKHit 38p.IIA 'I&CTHIJ H pUHH!I& UAOTHOCTeit cpe,~tbl 
H 'lBCTHI.!• 

BC11KOe 8.1\liliHHe R& ,!!HCnepcHylO CHCTeMy, CEIII.a&HHOe C HSMeHeHHCM ee CT&· 

6H.IIbHOCTH1 CBO,ItHTCB K H3MenerfHJO OAHOrO H.I\H HCCKOAbkHX H.l HaZ!BaHHbiX 

!paKTopoa. 

BhHRHHe a.lleKrpoAHTOB Ha cycnen3HR npoliBAReTCR a H!MeReH~tH HXD.IIOTHOCTH 

(seca}, BC.IIeACTBHC HMe!Ol£eitCR npH 3TOM &ACOpfi~,LHH, H B H.IMeHCHHH .aap11,11a 

'lRCTII!,!· 

Hccl\eAOaanHH naA ocaJK,~teaHeM AAH Pl!Aa orpHyareAbKbiX cycneuanlt noJCaabl• 

BRIOT1 'ITO KHC.IIOTbl 06Jia,!I;810T BeCbMB 60.1\bWOlf OCal£A810l£elf CllOC06HOCTbiO. 

HaofiopOT, l£C.IIOqH O,IIHOBa.lleHTHbiX MeT8A.IIOB Upll Ma.l\biX HX KOHIJeHTpayHHX 

yae.IIH'IHBRIOT CTa6HilbHOCTb cycneR3HH, T. e, AeHCTBYIOT UOABCWHBB!Ol£eo 

O.~tHOOCHOBHble I<HCAOTbl 11 CO.IIH MRoroaalleHTHbiX MeTa.IIAOB Bbl3biBaJOT oca.'fl• 

AeHHC B HaHfiOAbWe~ CTCOCHH. 

Onb!Tnble ,llaHnble .4.1\R cycneHBHli yi<aBbiB&IOT ua recnyro CBH.Ib H 6.1\HBKYIO aa­
BHCHMOCTb Me&AY IIB.IIeRHHMH OCa:t:,lleKHJI cycneH3Hli H KOaryAlllJHCftKOJ\.I\OH,It8.1\b• 

HbiX pRC'fBOpOB, 

lJeM 6oAee AaHHblli B.lleKTpO.IIHT &,4COp6npyeTC.II cycneH3HeJI HAH KOJIAOH,IIOM, 

TeM 60.1\bWe OR HMCCT JCOaryMlpyiOJHee ,llellcTBHe, 

8KcnepnMenT&AbHble A&HHble yKUbiB&IOT xpoMe Taro ua oco6y10 poAit peaKj;&HH 
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cpe,~tbl: KIIC.IIBII peaKIIIIll JIBAReTCll YCJ\OBHCM yseAH'ICHHII cTaoH.IIbHOCTH no110:«11· 

TeJ\bHOil cycneH3HH 1 J!!CJ\O'IH8H- OTpHyaTeJI.bHOil. 

Baeell.leHHble 'laCTII!!bl rpy6blx cycnellsHit np11 CllOKOiiHOM CTOJIHHH o6bi'IHO 

ocaliiABIOTCJI caMonpoH.!IBO.IIbHO H nocTeneHHO. PaaAH'IHble 'laCTHI.!bl o saoHCH· 

MOCTH OT HX BeJ\H'IHHbl OCa~t~AaiOTCll C pa!I.IIII'IHOil CI<OpOCTbiO, II cycneH3HII1 nep­

BOHB'IBJ\bHO MYTHBJI1 UOCIIC HCCKOJI.bKHlt AHCil HAll IICAeJ\b CTOJIHHII, CTBHOBHTCII 

OpOipB'IHOJI, npu6aBJ\CHIIC B_,e'KTpOJIHTOB o6bi'IH01 He H3MeHJIII XBpBKTepa OCBlll• 

JICHIIJI1 HlMCHliCT1 T. e. yMeHbWaeT HJIH YBCIIII'IIIBBeT ero CKOpOCTb. 

CoaepweHBO H&a'le npoTeKaeT npo!,lecc noA BJIHRHHeM HeKoropblx OTAeAbHbllt 

eAeKTpOAHTOB H oco6eHBO np11 OAHoapeMeHHOM Aellc.TBHH CMecell ABYX a.lleKrpo· 

JIHToo. CycneHAHPOBBHHble 'IBCTH!lbl 6blcrpo CJIHO&IOTCR H o6pa3yiOT XAODbll, 

KOTOpble C 60AbWOII CICOpOCTbiO OCBIIIAaiOTCII H8 AHO COCYA81 BCAeJICTBHe 'lero 

liiHAKOCTb TOT'IBC ,lte.llaeTCII CoaepmeHHO npo3pB'IHOil. 

B 3TOM Clly'lae npoyecc ocaa,o~;eHHll secbMa RanoMuaaeT Koaryllli!JIIIO TIIOH'I· 

Hbllt ICOJ\IIOHAHbiX paCTBOpOB1 TBK 'ITO MOJEHO rooopHTb 0 KoaryAR!JHII rpy6biX 

cycneHIHil. npu'le!lll liBAeHHe KOaryiiR!!HH rpytibiX cycneH.BHJI HhleeT MCCTO TOJI.bKO 

np11 OAHOBpeMCHHOM ACltCTBIIH COAeJI ABYXBBACHTHbiX HIIH TpCXBBACHTHbiX Me• 

TBJIIIOB H J!!eAO'IH, 

B pesyAbTaTe B!laii!IIIOAeilcroHR noJ1o6HbiX lleJ!!eCTB o6puyiOTCR TPYAHO pac· 

TBOpHMbiC B BOAe I'HApBTbl OKHCCJI, DpH BTOM BCJ!!CCTBB, npeOliTCTI!YIOJ!!HC 

o6pa30BBHHIO I'HAp&TOB OKHCeli, MCWBIO'l' H JIBIICH~IO KOaryAR!!HH. 

8 OCHOBHOM CTO'IHbiC BOAbl npeACT3BMIIOT J!!CIIO'IHYIO cpeAy H CJICAOI!aTCltbHO 

Altll HX KOBI'YAHpOBBHIIJI1 AAR XHMH'IeCKOro OCBlEACHHII BIBe!DeHHbiX BeJ!!eCTB 

He06XOAHMO npHMCHATb COAH MHOrOBalteHTHbllt MeTaAAOB. 

OpaKTHKa XHMH'IeCKoro ocaaAeHHJI roaopHT o npnMeHeHnH B xa<Jecrae Koa­

ryARHTOB CII.CAYIO!BHX COAeil: OKHCb lECJ\esa, CyJ\b(jlBT l'II.CAC38 1 XIIOpHOC l'II.CltC30 1 

cepHOKHCltblil I'J\HII030M1 HliBCCTb1 OKHCb MBriiiiA1 yrAeKHCltbiJI KBJ\HJI H ,~tp, 
KaAH'ICCTBO Taro HAlt HHOrO KOaryJ\liHTa 38BHCIIT OT COCTaBa CTO'IHOJI BO,IIbl1 

npu 'ICM HCDOCTORHCTBO COCTBBa CTO'IHOI BOAbl ABJIJ!eTCJI TBKliiC OAHHM 113 Cl\8• 

6bllt MCCT XIIMH'IeCKOrO OCB:«,IICHI!ll. 

B Ka'!eCTBC HJIAIOCTpayHH COBpeMeHHOil DOCTBHOBKH XHMH'ICCKOrO OCBliiACHIIII 

npKBCACM OOHCaHHe ODbiTHOJi YCTBHOBKH B nallo·AIIbTO (Palo·Alto), HB KOTO• 

py10 CCbi . .UeTCll CIJ y .1\ A e p 1
• 

C T e Be H C 0 H, BBTOp OOCTBBAfHHbllt B Da~to·AIIt.TO OllbiTHbJX HCCACAOBBHHlf, 

T8K OlJHCbiBBCT HX. 

npnMCHRCMOe AAJI XHMH'ICCKOro OC8liiACHHJI X.IIOpuoe JI\CJI.C30 (Fe Cis) 6Aaro· 

,~taps pereuepayHH MOliiCT ObiTb HCil0Ab30B8HO AO 50 pu. 

PereHepagHll Op0113BOJIIITCR npH DOMOJ!!H XltOpa B KOAII'ICCTBC OT 10 AO 30% 

or seca cyxoro oca11Ka. 

PereuepupyeMblli OCBJIOK O'ICHb 6blcrpo o6puyeT XAOObR, oce,~r;aJOI!!HC ua ,~r;~o10; 
HBAH'IHC B OCB,IIKC opraRH'IeCICIIX BCJI!CCTB BCJieT K 06pa30BBHHIO ltlt0p3MI!HB 1 

o6Aaii&IOJ!!ero BbiCOKIIM 6aKTepHj!HAHbiM csoilcTBOM. DpH noBTopHoll pereHe· 

payHH KOMbJI CTBHOBRTCR 11Cr'IC1 TaK KaK opraHH'ICCKHC BeJ!!CCTBB yMeHblllBIOT 

y,~r;eAbHblll sec Hlta. 

OnbiTHaR ycTa&oBKa B DaAo·AAbTO cocTOHT ll3 nep&II'IRoro OTCTOliHHKa, 

ABYX CMCCHTeAell1 BTOpH'IHOrO OTCTOiiHIIKB, CHOB8 CMeCHTeJIJI H1 IIBKOHey, no• 

CltCAHCrO OTCTOiiHIIKa. 

TiyTeM npH6aaAeRHH xo aroprt'IHOMY CMCCHTCAIO 1611n Fe Cl3 ua 1 A CTO'IHOii 

BO,Ir;bl YABAOCb UOIIY'IHTb Hll, ABIOI!!Jolll B03110lEHOCTb B ABltbHCJimeM 06XOAHTbCJI 

AIIWb 3Mt Fe Cis Ha 1 A CTO'IHOII BO,Itbl. 10% noAy'le!IHoro TBKHM o6puoM 

HJ\8 npHOBBJIJIIOT B nepBble CMeCHTCJ\H AJ\ll J\Y'IWero B!ptpeKTa OCBeTACRHJ! BO 

BTOpH'IHOM OTCTOJIIIHKC. 00.IIY'IBIOJ!!Hl!CR BO BTOpH'IHOM OTCTOiiHHKe IIJI HanpaB· 

JI.JIIOT B CTOK, IIAYJgHii B nepBH'IHblll OTCTOMBHK, J.1cTOK HB BTOpH'IHOro OTtTOR• 

HHKB BO BTOpOM CMCeHTCJ\e nepeMCWHI!BCTCJI C pereHepHpOBBHHbiM HJ\OM IIIIIOC 

3Mt Ha 1 .t caemero X.IIOpRoro me~tesa. noTpe6uocTb B x11ope AI\B pereuepHpo­

aaKHJI onpe,D,CAJICTCR B 3-4,5Kl HB 100 IIC8 CTO'IHOII BO,Ir;bl1 DOCTyllBIOJ!!CH 8 DOC· 

1 S t evens on, ~a 1 ph A., Chemical Sewage purlllcatlon at Palo-Alto, 1933. 
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ACJIHHII OTCTOIIRHIC, 8 peayJibTaTe DOJIY'IICTCB OCBCTACRHIB BOAI1 C )'MCII'bmes· 

BOlt tinOXHM~-t'leCKOit OOTpe6HOCTbiO ICHCiiOpOAB B 96%, 
OrcroiiHMKH n pH xnMH'IecxoM ocazACHIIH HII'ICII He OTJIH'IaJOTC.II OT o61111J· 

HbiX orcroiiHIIKOB, pac'ICT u xoncrpyKgllll lCOIIX npuBCACHN s rilaoe IV. 
4To lEC KacaeTCJI CMemeHHR pear-eHTOB CO CTO'IROit BOAOJ1 1 TO MOryT 6111Tb 

npHMCHHMbl DCC TC THObl CMCCIITCJiell, KOTOpble npHMCHJIIOTCJI DpH JCOaryiiHpO• 

BIHHH BOAODpODOABOJI BOAbl, a HMCHHO- rHAp&BI\H'IeCKIIII DpNlEOJC, AODICTHIIIC 

CMCCIITCAH, KpyrAIIIO CMCCHTCAH C TaHrCHI!HIJibHOI DOA&'ICD H AP• 

§ 25 

S.J\EKTPO.J\11TI14ECK11ft METOA 0411CTKI1 CTOLJ:HbiX BOA 

K rpynne XHMH'ICCKHX MCTOAOB OCBCTJICHIUI CTO'IROll BOAbl CACAYCT OTHCCTH 

H MCTOA BAeXTpOAIITH'ICCKHII, H3BCCTHblli C 1889 ro.a:a DO pa60TIN Y e 6 C Tepa 

(Webster), npon3BeAe11HbiM s .J\on;r;one naA O'IHCTKOII CTO'IHoli oo;r;N, PesyJib• 

TaTbl onbiTOB Ye6crepa npe.a:cTaBAJIJOT 3HI'IIITCAbHbiA HHTepec. Ye6crep npo­

nycnA B Teqe HIIC qaca CKBO.llb CTO'IHYJO BOAY DAeKTpH'IeCKIIif TOR, DOAb3YRCb 

liiCAC3HbiMH 8ACKTpOAaM111 H DOJ\Y'IBA HC3arHHBai01£YIO BOAy; DOTpe6HOCTb 8 

DJ\CKTpOBHCprHH COCTaBJ\JIAI 0,13 KB, pacXOA liCAC3a 43 t Ha } M 1, 

HecMoTpR na CTOAb 6Aaronp11.11THbiC poe3yJ\bTITbl, MeToA &TOT ue nameA 

OpaKTH'ICCKOrO DpHMCHCHIIJI 113 3a 60J\bWOrO ICOAII'ICCTBa OCC,IIIIOI£CrO np11 BJ\CK· 

TpOAH3C BO.I;bl HAl, IICOOAb30BaHHe ICOCrO B Te rOAbl CI£C He 6blll0 113BeCTHO. 

Heci<OAbKO 003liC pRA HCCACAOBaTeAelf DOBTOpH.II. BTU 0Db1Tbl 1 HO see OHM 

DpHUCAII K OTpii!JITC.IIbRbiM BKOHOMII'ICCKIIM OOKa3aTCJ\JIM, 

Tall', K J\ a y A II 0 en e p M H (CIa u d I 0 Fermi) npiiWCJI. IC BbiBO.IIy, 'ITO 

CTOIIMOCTb O'IHCTKH 100A o6XOAHTCR s 1 30AOTYJO uapKy. Ha.4o AYMITb, 'ITO s 

3HB'IHTCAbHOII CTCOCHif OTPIIl!BTCAbHble DOKUaTe.l\11 DO.II.Y'IIIJ\IICb B BIIAY TOro, 

'ITO ODbiTbl npOIIiHOAIIAIICb B HCK.IIIO'IIITCAbHO Ma.II.OM N8CWTa6e. 

HecKO.IIbKO ACT TOMY HI3&A ueTOA B.IICKTpOAHTH'Iecr.oll O'IIICTKII CTO'IHbiX BOA 

6blll npH!I'ICH eH B r epMIRHII. B pall one peiCII Hllpc, H no AIHRbiM llJ M H T l! a­

)\ e H A e p c a H IO H r a (SchmItz ·Lenders 11 J u n g}1 AHA O'ICHb xopo· 

WHC pe3yAbTaTbl H D Jl.&fiopaTopHoll ycTaBODKC II B DO.IIY.BaBOACKOJI YCTIROBKC 

a rop. PeliAT (Rheydt). 

C !!CJ\bJO 3ai£11Tbl p. Hupc (npOBIIHJ.!UR .UrocceAbAOp¢1, fepuaa11.a) or urpu­

neBH.II ee CTO'IHbiMH BOAIMII npOMbllliAeHHbiX DpCADpii!!THii, a TIKliC H ll03o qJe• 

KaAbHbiMII CTO'IRbiMII BOAaMII, B 1927 rOAV fibiAO OCHOBaHO 061£CCTBO ,H11pc". 

0oijlull CTOK CTO'IHbiX IJOA COCTIBARCT 750 A/Celt, npH '!eM KOBI!CHTpayH.II CTO'I• 

RbiX BOA ReCI>Ma 3Ha'IIITCJI.bHa, npHMepHO B 2·3 pUa 60AbWC no CpiBHCRIIIO C 

HOpMI.IIbHbiMII XOllRlfCTBCRHO·tfiCKBAbHbiMH BOAIMM B CHJ\Y OODIAIHIIII B CTOK BOA 

Ko~eaeHHbiX 3aBOAOB H TCI<CTHAbRIIIX q.a6pHK. MellleHblll pacxo.4 peKH HHpc co· 

CTIIB.IIJICT AIIWb 550 A/cerr. Y CTpOeHHbiC OTCTOftRIIKH He MOr.II.H orpa,!tiiTb peKy OT 

sarp.II!HCHHil. 

Ofi!!!eCTBo .HHpc" sanpoeKT11poaa.11.o ycTanoaa:y c BKTHBHbiM HJ\011'1, Ho scJ\eA­

craHe He06XOAIIMOCTH 60AbiDIIX KIDIITIAOBJI.O/IIeHIIII CTIAO H3biCKHBITb 6o.11.ee 

ACWCBbiC MCTO/Ibl O'IIICTJCH, 8 'IIICJI.C llpO'IIIX CTIAII npooep.RTb II BJI.CICTpO· 

AIITII'ICCKIIII MCTOA O'IHCTICII CTO'IHbiX BOAo 

npoACAaHHble pa60Tbl 00Ka31AII 8KOHOIIIII'IHOCTb H ijeJICC006pa3KOCTb npHMC 

BeHHJI 8.1\CKTpOAIITH'ICCKOrO MCTOAI O'IHCTKH CTO'IBbiX BOA, DpCACTIBAliiOJBero 

co6o~ pallROBIIAHOCTb XIIMH'ICCKOII O'IHCTKII, 

llJ Ill II T y·.J\ e H tl e p C YKa3biBBCT, 'ITO B.II.CKTpO.II.IITII'ICCKHlll DYTC!ll IIOJil.HO 0'111" 

JYITb 60AbWIIHCTBO npOMbiWJ\CHIIbiX CTO'lKbJX BOA H BCC X03111iCTBCHHO·¢JeKaJ\b· 

Hbl<l CTO'IHIIIC BOAblo 

Ha ycraaooxe a PeliATe c aecbMI KoageHrpwpooaHHblllll BOAIIIII, noc.11e O'IHCTIH 

I SchmIt z·L enders D. und J u n g. Versuche des Nlersverbandes zur elektrlschen Ab­
wasserrelnlgung, 1932. 
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no,.pe6nocTII B KMnO• yMeHhmaeTc& aa SO%, a 6no•xHMHqecxaJI noTpe5HoeTb 
KHCAOpOA:I Ha 60°/o• 8ro COOTBCTCTByeT pa6oTe AYIIWMX MeXIHH'IeCKJtX QqHCT• 

HbiX coopyzeauJf H 1/3 pa60Tbl 6HOJ\OrM'IeCKOJi ycTaHOBKH. 

CToqHaR BOAa nocAe npoxomAeuna qepea necKoAoa~v H pemeT~Y nonaAaeTB 
oco6blll npoTO'IHblll 6acce~n, rAe B Tet:teuHe 15·30 MMHYT oo.aeeprae1·cs ..aeJicT· 
BHIO &AeKTpHqeC~OrO TOKa, npOCKar<HB810!Bero MeZAY JKeJ'e3HbiMA nJHJCT..,H"laTbiMM 

BJ\eJCTpOA8MH, paCCTO.ftHHe MeZAf ICOTOpbiMK npHHJITO B } CM. noTpe6HOCTb B 

&AeKTp08HeprHH onpeAeAJieTC.H B 0,15xs/llaC H& 1 M 8 CTQqHol BOAbl. 

HoHbl o~:eAeaa AellcTsyiOT KaK xoaryAIHT na cToqayJO Bo.ay H BbJ!biBaJOT offpa• 

JOBaHHe KpyosiJIX XAORbeB rHApaTa OKRCH &eAeJa, 'I&CTb H3 KOTOpb!X OC8ZAa• 

eTC.R1 a ApyraJI qaCTh 6AarOA8pR OCB060.ZAeHMJO DOAOPOAa DpH BAeKTpOAH3e 
npMDOAbiMieTCJI IIOCAeAHHM HI DOBepXHOCTb 6accelaa. 

3aTpaTa JKeAe!a COCTaBAJJeT OICOAO 50~ HI 1AC3 CTOtfROJf 80,4bl, qTQ no cyJ!eCT• 
BYI01JlHII yeHaM B fepMaRHH Ha HOBOe zeAeJO COCT88AReT OKOAO 0,65 Def'. Ha 1 M 1• 

3aTeM cToqHhte BOAbi HanpaBAJIJOTCR a ocaAoqHblll 6acceiiH, Tttna AOPTMYR· 
AOBCKOrO, B KOTOpOM OHH npe6b1BaiOT OKOAO qaca • .4JUI Ayqwero OCaMAeHHJI 

CTOqftaA BOA&- nepeA OTCTOJIHHKOM DOABepraeTCR OAIJO•HAH ABYXNHHYTHOJI npo• 
AYBKe aoaAyxoM, ocao6oaAa fOQ!-~n• ocnAbiBWHe XAODbJ OT qacTHU BOAopoAa• 

OceAalOI!:JHe XJ\ORb.SI yaAeKaJOT M KOJ\AOH~aAbHbte qacTHJ!hl, geeT CToquoll 
ZH.4KOCTH H3 qepHoro CTaiiOBHTCII CAerKa zeATOBaTbJM. 

Becb npouecc 3aKaaqHaaeTca a 1,5 qaca npoTHB 7,25 npH ueToAax c aKTHB· 
HbJY JfAOM, qTo 3HIIIHTeAbHO yMeHbW&eT DOTpe6HOCTb B nepsOH&IIDAbHbll K&OH• 

T3AOBJ\O&eRHBX (pa-te 99). 
8blnaawHI HA HanpaaAReTcR B KaMepbl .sa­

rnHaaHHR, a DOAyqaJOJgHitCH DpH &TOM ra3 

ano~\ne AOCTaTO'IeR AA.A r•orpe6aoro I<OJ\HQeCTBa 

&AeKTpoaHepraH AA.R 8AeKTpoAa3a. 

C geAbiO yMeHbUJeHHJJ pacX0.408 Ha SeJ\eJO 

JIOZHO npHMeHRTb CTapoe zeAeJO, {leHbi Ha KO· 

TOphle DpJfMepHO B ABI, AB& C ROJ\OBHKOIO pa3a 

MeHbWe1 'ITO n03BOAJieT AOBeCTH pacxo~ Ha 
zeAe30 AO 0,2 ncpeHHHra Ba 1 M 8 CTO'IHOif BO.Jbl. 

Bonpoc o npHMeKeHHR xAopaoro aeAe!a,4a• 
JOIJ!erQ TOT ae &tpcpeKT, 'ITO H SJ\eKTpOAHTn'le• 

CKMI NeTOJ, DO BKOHOMH'IeCKHM COo6pa&eHHAM 

0141S 111 11lfltlAII.tpK1f f.F./!6110 C7/, 7ft lt'f,C 4 
rltUJ'I'IJtrlf A • 

'fl'TA ~l'rrlllrHIUJ 

~ 7 f'l. Q~llnlfJIIIZM/'IfTUIJwot:TII ~., .. 

PBc. 99. c • .,.,.ll up0'102140BU 
upogeccoa o•act aa. 

;IOJ\ZeH 6b1Tb OT6powea, T8K KaK AJUI noAytteHHIJ 50 t. zeAela Tpe6yeTCI OKOJ\0 
2401 xAopaoro aeAeaa, cTOIOJSero 6 nq,. 

Ha pucytrKe 100 Hso6pazeHa ODbiTBaR ycTBRO&t<a B rop. PeiAT. 
npa&e4eHHhle A3HBble t~pe38bJqaJino ltHTepeCHbJ; CJ\e.,ltyeT npeAnOAaraTb, 'liTO 

cooTaeTcTBYJOI!JHe ODbl'fhl" 6AH&afimee apeMR 6yAyT npoBeAeHbl H y aac B Coaoae. 
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f.hABA Ill F. C T A fl. 

fHHAOCTHbiE EACCEtiHbl- CEnTHK-TSHKH 

§ 26 

0Bij!I1E COOBPA.mEOOR 

ti'A.II ycTpaHeHH.II HeAOCTaTKOB OTCTOftRHKOB B CMblCAe Re06XOAHMOCTH DO'ITH 

eaecyTO'IHOrO YABAeHHJI OCeABIOJMero B RHX HAa, TpaHCDOpTHpOBKH H cnegHaAb· 

noro o6eaapezHB8HHR ero, CTBAH npHMeHJITb, rAaBHblll o6paaoM B AurAHH, ran· 

AOCTHbiC 6accei!Rbl HAH CeDTHK•TBRKH, 

fHHAOCTHblil 6acceiln npeACT3BA.IICT DO cy~eCTBY ropH80RT3AbHblil OTCTOARHK 

60AbUIHX p83MepOB0 B KOTOpOM DpOHCXOAIIT He TOAbKO OCBZAeHHe H8XOAIIJMHXCJI 

BO B3BemCHHOM COCTOJIHHH B CTO'IROif BOAe opraHH'IeCKHX BCJBeCTB, HO TBK&e 

H HX oeperHHB8HHeo 

CTO'IHall BOAa npe6bloaeT BcenTHK·T&HKe o6bi'IRO.oT 6Aol2qacoo, a HHOrAa 

H 60AbWC, OC8ZA310JMHiiC.II ze HA HSXOAHTCJI B BCM AO DOAyro~;a, BDpCAb AO DOA· 

noro BhlrHIIRaHHJI. 

CToAb AOAroe npe6bloanHe a rsRAOCTHOM 6acceftae BOAbl H nAa onpeACAJIJOT 

ero 11pC3Bbl'laftno 60AbWHC p83MCpb10 Bbl.!lbi88JO'!!HC llbiCOKYIO CTOHMOCTb ycTpoll• 

CTB8 Cl'DTHK·T9HK0Bo 

KaKOBhl ze noAoanTeAbBble cTopOIIbl pa60Thl cenTHK·TBBKOB? 

KoAH'ICCTBO ocaaAaJO'!!erocl! B rnnAOOTHbiX 6acceilnax opraHH'!ecJCoro HAa, 6Aaro· 

ABpll rHHAOCTBOMY opogeccy, BCACACTBHe o6pa~CHHJI HAB '18CTH'IHO B raabl H 

'18CTH'IHO paCTBOpCBH.R ero, a paBHO H BCACACTBHC YDAOTHCHHJJ, 3H&'IHTCAbRO 

yMeHbWSCTCJI. 

B cpeAHeM, B rnHAOCTRblX 6acceftaax KOAH'ICCTBO Hila yMenbwaerc.ll 40 50%, 
npH'ICM gu~pa 9T8 3R3'1HTeAbRO KOAC6AeTCJI B 33BHCHMOCTH OT xapaJCTepa CTO· 

Ka. HaAH'IHe 6oAbworo KOJ\H'IecTaa npoMhlmACBHhiX CTOKOB, coAepaaJMHX XHMH· 

'ICCKHC npHMCCH 0 BCACT R .8H8'1HTQAbHOMY YMCHbUICHHIO 84'~CKT8 rHHAOCTHOrO 

6accellna. 

A y n 6 a p yKB3biBaeT, 'ITO npeAnoAaraAOCb nyTeM rnHAOCTBoro npo~&ecca 
yMeHbWHTb KOAII'IeCTBO HAB Ha 70-80 H 48JIIC 90%. 8noCJICACTBHH OKU8J\0Cb, 

'ITO &TO YMCHbWCHHC ne npeBbiWSCT 58% B faMDTOHe, 50% B rJiaaroae, 30% 
u We~~HAbAe, 25% B BHpMHnraMe n T. A· 

8TOpbiM AOCTOHHCTBOM rHHAOCTHbiX 6acceiHOB JIBJI.IIeTCJI TO, 'ITO OCBAJCH, 611a • 

rOAap.R rHHJ\OCTROMY npoyeccy, o6pa'!!8JOTCJI B J\CrKO Bb1CYIDHB3CMbiJI0 Re 0611a· 

ABIOJMHft 3808X8MH, HA, 

0AH3JCO, ReAOCTBTKH rHHJ\OCTHbiX 6acceiiH08 (K paCCMOTpeHHJO KOHX Mbl cell· 

'IIIC nepeiiAeM) HBCTOAbKO BeAHKH, 'ITO BpliA All HBAAel!IHT npHMCHliTb HX B yenH 

O'HCTHbiX COOpyaeuHft DpH COBpCMCHHbiX YCAOBHliXo 

PaccMoTpHM npogecc, npOHCXOAliJMHif a rRHAOCTHbiX 6acce11Hax. 

OceAaJO'!!Hii na AHO 6accel1Ha HA Ha'IHHaeT aarnHBaTb, paaAaraeTc.ll. 

Opranu'leCKHe qacTH!Jbl npa &TOM o6paJMaJOTCJJ qacTH'IHO B raabl (cepoBOAO· 

poA, aMMIIaK, yrAeKHCAOTa, MeTaa, BOAopoA, aaoT), qacTH'IHO pacTBopliJOTCJI, 

'laCTH'IHO MnaepaAHJYJOTCJJ, Tar; KBK opogecc pacnaAa (pa.aAoaeHHJI) ae HAeT 

cpaay, TO o6pa.ayJO'!!HeCJJ ra:abl 061\erqaJOT BCC OTACAbRbiX '18CTH!j; H OBH BCDAbl• 

B8JOT H8 DOBepXHOCTb BOAb11 o6pasy.11 AOBOJ\bHO TOACTyJO, aeMJIHCTOrO BHA8 

ICOpRy. 
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AelleTBliTe.IIIIHo, 111 npnMepe pa.!IAOJKeHHll aAb6yMHHa (C8H11N20 8) Mbl cuo· 

liteM npOCAC,IIHTb o6pa30B&HIIe rUOB1 YBACIC&IOJ!!HX Ha llOBepXHOCTb BO,IIbl eJ!!e 

He paiAOliiHDWHeC.II '13CTII!;lbl• 

Peaxu1111 npollcxo,IIHT no c.lleAYIOJ!!eit cpopMy.~~e: 

4CsHJ3N20 3 + 14H30 = 4N2 + 19CH4 + 13C02 + 2H20. 

npOJ.!:CCC paBAOllleliHJI oprBHH'IeCKHX BeJ!!eCTB B 3H&8p06RblX (6ea ,IIOCTYDI BOlO• 

Ayxa) ycAOBHliX npe,IICT3BAJICT C060IO ,IIOBUAbRO CAOlKHbiH !pHliHKO•XHMHK0·6HOAO• 

rH'ICCKHII npouecc, 6o.11ee .a:eral\bBO Mbl ero paccMOTpMM npH nay'leRHH ,/lByx'· 

llpycHblX OTCTOliHHKOB (oMmep·6acceiiHOB). 

06pasyiOJ!!8liCJI 1'18 DOBepXHOCTH rHHAOCTHOrO 6acce11Ha KOpKa, COCTOIIJ!!&R Hll 

OCT&TKOB paCTCHHII, 6yMar, BOAOC1 .11.11p1 H T, ,11.1 BJI3K31 06bl'IR01 ORa npopacTaeT 

paBAH'IRbiMII rp1161JBMH1 KOpBll KOTOpbiX CKpeiiAJIIOT KOpKy, 

no,ll BAIIJIRIICII ,IIOZ,IIeJI H YCAOBHJI l!IIISRH H pOCTB rp116KOB, nepHO,IIM'IC\:KH 

KOpKa CTBROBliTeJI xpymwit H MCAb'IBlfWHMH 'IBCTHQBMII H&'IHRICT DOrpyliiiTbCJI 

aa J!HO, o6paay11 Ha ARe ocaAOK nepersnomero HA8. 

ToAJ!!HHa o6paaytoJMellcH 118 nouepxHOCTH rHHAOCTHoro 6acceliH8 xop11:11 MOJKeT 

AOCTIIr&Tb 1 M 11 3HB'IHTeAbHO yMellbWaTb noAeaHblli o6'eM 68cceliH8. 

np11DO,IIblii810J!!liCCll Bsepx H OCBlliA810J!!HeCll '18CTH!!bl CMeWHB810TCJI C npOXO• 

,llliJ!!HM 11epea rHHAOCTIIblll 6accelfH CTOKOM H 3H8'1HTeAbHO HSMeHJIIOT COCTBB 

CTO'IHbiX BO,II. 

AarAII'IaRe C'liiTaAH, 'ITO rRHAOCTIIble 6acceitHbl o6Aer'latoT ,II&AbHellmyJO 6no· 

AOrH'ICCKfiO o6p860TKf CTOKOB H llOTOMY npHNCHli.IIH HX CBOeapeMeHHO ,IIOBOAb' 

HO QJIIpOIW. 

06Aer'leHHe I;OCTOJI.I\0 B TOM, 'ITO rHHAOCTIIble 6acceliHbl1 KIK H BCRII:He OT• 

CTOitHHKII1 CllOC06CTBOSBAH OC8l!l,lleii!IIO B3BCWeRHblX 'IBCTII!J1 O,IIIIIK01 CTO'IHUI 

BO,IIB1 npome,11waR qepea rHHAOCT<Iblll 6accell11, yxyAwuacb Ka'lecraellao, BCACJ!· 

CTBHC aarpR3HeRHJI IICAb'lalimiiMH paaAaratoJ!!IIMIICll 'IICTII!.JBMII, a 9TO 33TPYA" 

HliAO ,111.1\bHei!wyto HX O'IHCTKYj oco6eHIIO CKBepuo OTpazaeTCIJ 113 CTOKe Hll 

rH!I.\OCTHOrO 6acceitHB OOliBAeHHe B CTO'IROH BO,IIe 3118'1HTeAbHOrO KOAH'IeCTBI 

CepOB0,110p0,1181 llp11,11810J!!ero CTO'IHbiM 80,11811 OCTpblii H HenpHliTHblii S808X, 

A y 11 6 a p yKasblaaer, 'ITO oco6eaHo pe3Ko CKallblaaercll rHHAOCTHblii npoyecc 

HI BOAIX, KOTOpble npiiHHIIIBIOT JCIICAbll! xapaKTep ROCAC rHHAOCTHOrO 6accel!aa. 

Ho ,11aze H aa o6bi'IHbiX ropoACKIIx croxax y111e cK83b1BaeTcll rHHAOCTIIblll upo· 

yecc. Tax, no ORbiTBM Ayn6apa B ra~orfiypre Ha KOHTBKTHbiX !plll\bTpax YAaB&• 

.1\0Cb ROJIY'liTb YAOBAeTBOpHTCAbHble peayAbTaTbl npH WCCTHKpBTIIOM HIDOJI.HeHHII 

HX B CYTKII CBCZJIMII CTO'IHbiMH BOA8MII1 npRMCHliH Jl!.t' BO,IIbl1 OpO!DC,IIWHe 'ICpell 

rR!IJIOCTHblll 68ccelfR, YAIBI.IIOCb 11800.1\H.IITI> CflHJ\bTpbl TOJ\bKO ,1181 pasa,1 

tlyufiap ROA'IepKIIaaeT, 'ITO npOTIIBOilOJ\OlltHOCTb MlleHHll aHrAHiiCKHX HCCAe,IIO• 

B3Te.l\eii npOIICXO,IIJI.I\3 OT TOr01 'ITO ORH cpaBHIIB8AJI CBeJI!.He BO,IIbl 1 HeOCBOfiOJI!.• 

AeHRble OT B3lleWP.RHbiX BeJ!!eCTB1 CO CTOI'IMH H3 rHHII.OCTHbiX 6acceliHOB1 B 

xoTopblx 6oA&mu <taCT& s.aoeweHHbiX seJYeCTB aa,llepliiHBaeTcR. KorAa a pRAe 

8HrAHiiCKllx ropo,11os (Jln,11ce, CyTTOIIe a ,11p.) cTaAII on11p11pooaT& HaA cuezHMH 

CTO"'HbiMII B0,118UII 1 npOI!JCAWHMII 'lepell Ofibi'IHblli OTCTOifHIIK1 TO ROAY'lHAH pelfAb• 

T8Tb11 COBDB,IIBIOJ!!IIC C faMfiyprCKHIIH, T, e. AY'IWIIC RpH BOAIX1 HellO,IIBeprHy'l'biX 

ll)!leAB8pHTCAbHOMY 3&r1111BIHHIO. 

HacKOAhKO CKBepHO OTpazaeTCJI HI ,llaJ\bHelfmeli O'IIICTKC CTOqHbiX 80,11 HX 

31rHH9111liC, MOJI!.HO 118 npHMCpe B!l,lleTb KBIC B COBpeMellllbiX YCAOBHHX nyJ!!eRHOii 

u 1931 r. O'IHCTIIOii ycTaaoaxe a llhpa11C,110pcp a EepAHRe, r ,~~;e cTO'IHble BO.,IIbl, 

OOCTYil810J!!He HI O'IHCTH}'IO CTBH!,!.IIIO 113 MlrHCTpaAbHOrO KO.I\.1\CKTOpa, DOABep• 

raiOTCR B OC06blX 6acceiiHaX CRC!JIIBAbiiOlf npo,~tyBKe BOliAYXOl\11 1JT06bl H368BIITbC.II 

OT CCpOBO,IIOpO,IIa, llOAY'IBIOJ!!erOCll R KIHI.l\aX DO DYTII CAe,IIOBaHIIH CTO'IHOii BO• 

,ll;bl AO O'IHCTROil CTa~yiiH. 
VISAOJI!.eHHOe C ,IIOCTBTO'IHOH onpe,ll;eAeHHOCTl>IO rosOpiiT 0 TOM, 'ITO llpHMe· 

HeiiHC B COBpeMCHHbiX yCAOBIIRX rHHAOCTRbiX 6acceJIHOB ,liAR MexaHH'IeCKOii O'IH• 

CTKH CTO'IHbiX BOA HC!,!.eAecoo6pa31101 TBK KIK OHH: 

1 AY • 6 a p, npoljl. Qquc:TKa c:ToqBIIIX BOA, 1910. 
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l, npH,It810T CTOK8M H3 RHX rRHAOCTRblif xapnrep, npH'ICM BO,It!ll 3TH B!ll)tC• 

AJIIOT qpe!!Bbi'IBIIHO 1-!enpHllTHblll .!lallaX (cepoBOAOpOA). 

2. floc•eAyiOJ,!!BJI 6HOACrH'!eCKBII O'IHCTK8 8TH!C 80Jt 38TPY.ItRHTCAbRee, qey 

coe.:.:Hx. B coapeMeHHbiX ycAOBHRX Mbl crpeMHMCR, nao6opor, no)t.<lep:!KBTb CTO'I· 
-HbiC B0.4bl KBK MOlltHO AOAbWe B CBel'll.eY, nenrH"'BBIOij!eM BHAC, llpHoeraH 110,4• 

'IBC JtUte I( cneyH8AbHbiM MepaM (XAOpHpOBBHHe). 

3. CepoaoAopoA cKsepno orpamaeTCJI na yeMenre, npHMense~10M AAJI KaHaAH· 

38JAHOHHbJX COopyill.eHHil. 
8 CHAY BbiWCIIpKBC.4CHHOrO Mbl HC OCTBHBBAHBBeMCII HB IIICTO,IlBlt pliC'lCTB H 

KoncrpyKynllx rnnAOCTHbiX 6accellno11, npeACTaBAJIIOJ!!HX no cyJBecrsy Te JIIIC 

ropH.30HTBAbBbiC OTCTOiiHHICH, ODbi'IHO, OTKpb!TOrO THIIB. 
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r.AABA 

ABYX' flPYCHbiE OTCTOAHI1KI1 

§ 27 

fl1APOJ\11Tl1qECKl1Vl T:3HK tl-PA TPEBMCA 

CE,llbMA11 

J1,11eJr, BJIOJ>KeHHBR B cenTHKH, COCTOIIJ\8 B TOM, 'ITO BbinB,!IBIO'!!IIe B OTCTOifRH • 

KBX B3BeWeHHble 'IBCTH!!bl ,1101\lKHbl TJT IKe neperHIIBBTb1 'ITO yMeHbW8eT KOJIH• 

'leCTBO HJ\3 0 00,111\elKBI!!ero B KOHge KOHQOB YABJ\eHIII01 H ,lleilleT ero BDOJ\Re 

6e:aape,11HbiM. 0AHBICO, KBK BblllCHeHO BbiWe, CTO'IHBR 80,118 npH STOM YXYAWBeTCJl, 

OHB 3BrHIIBBeT, 'ITO OCJIOZHReT ,1181\bHelfWJIO ee O'IHCTKJ • 

.l(oKTop T pea H c (T r a vI s) R 1902 r. npe.liiOII'\H ~ ycTpoftcTao TaK aa:abl· 

aaeMoro rHAPOillfTH'IeCKoro TliHKa (6accellna), npe.acTaBARJOI!!ero co6o10 rop11.10H· 

TB.IIbHblft OTCTOiiHHK, npulleM OCBlt:,IIBIOigHeCJI B OTCTOftHHKC 11..1\0Bble 'IBC'J'I.I!!bl C 

HeKOTOpbllll KOJIH'Ie TBOM CTO'IHOII BOAbl qepe.l OTBepCTHJI B AHe ero nonaABIOT B 

COCCAII10101 lfHll'le paCOOJ\OlKeHHJIO KBMepy, rAe H neperHHBBIOT, npH'IeM KaMepa 

3TB npOTO'IHBR, 113..1\HWeJC BOAbl DODBABeT B TpeTbiO KBMepy H OOCJ\e OCBeTileHH.R 

B Hell CllleWHBBeTCR C 061:YIIM CTOilOM, 

TaKHM o6puoM, a rHAPOAHTH'IeCKOM TliHJCe A·pa Tpeaaca ne npoHCXOAHT nepe­

MeWHBBHHR aceil MBCCbl CTO'IHOii BOAbl C neperHHBBIOI!!HM MJIOM, 8 TO.JibKO 'IBCTb 

BOAbl (oKO.J\0 1/ 8 OT Ofi'!!ero I!OAU'IeCTBB) npoXOAHT ttepell npOTO'IHYIO KaMepy 

neperHHBBHHR H xa'lecTaeaao yxyAwaeTcR. Ey.ay'llf cMewaaa noToM c o61:YHM 

CTOKOM, BTB 'IBCTb BO,abl, JtOHe'IHO, HeCKOJ\biCO BHAOH3MeHReT 06'!!1111 CTOK1 HO 

ace me OK He HMeeT np11 BTOM rHHJIOCTKOrO X3pBKTepa. 

A-p Tpea11c ae orpaHM'IHJ\CR AHWb puAeAenMeM ocRoanoll Maccbl cTO'IROII 

BOAbl OT neperHIIBBIOI!!ero H.J\3 0 'leM OR pe3JCO JAJ'IUllfil Ka'leCTBO OCBeT.JieRHOII 

BOAbl DO cpaaHeHHIO C rHHJIOCTHbiM fiaccelhiOM, OH HBTeBCI!cJlHIJHpOBB.JI H CBMOe 

OCBIKAeHHe BliBemeHHbiX 'IBCTH!J. 

8 ropHliOHTB.JibHbiX OTCTOIIHHKBX OCBZA&IOTC.II 06bi'IHO OT 70 AO 80% Bl!BemeHRbiX 

Be~eCTB, OCT&JibHOe ICO.JIH'IeCTBO H&H60.11ee MCJIICHX 'IBCTH!J, B TOM 'IHCJ\e H ICOJI• 

AOH,li&J\bHbiX1 OCT&eTC.R B OCBeTJ\eHHOil BOAe. 

A·p TpeBHC ycTBHOBHA B nepsoil H TpeTJoeli KaMepax caoero rMAPOAHTM'Ie· 

CKOrO TBHK& 00 nyTH C.JieAOB3HH2 BOAbl aepTHK3AbHble AepeBHHHble rJ\3AKHe pe· 

meTKH, HUHa'leHHe KOTopblx-ocamAaTb MeAb'!aitwHe 'IBCTHgbl. AeitcTBIITe.JibHO, 

BCTpe'laR npeniiTCTBHe B BIIAe peWeTKH1 3TII '13CTH!Jbl OCCA810T Ha TIOBepXHOCTH 

peiJleTOK, CKBTIAHBBIOTC!.R Ha HHX, o6paay2 ICOMKH BliBeWeRHbiX '13CTH!J0 VAeilbHbllf 

sec KOHX npeBbiWaeT e,IIHHHJ;!J, DOCile qero KOMKII BTl! CKaTbiB310TCR BHH3 H TIO· 

TIBA310T BMeCTe CO BCeM OCe,11310i,YHM H.JIOM B KaMepy neperHHB3HHllo 

PeweTKH, ycTaHOBAeHBble u rHAPOAHTII'IeCKOM TBHKe, Tpeaac Ha:itbluaeT xoA• 

J\011.40p&MH, DC.JICACTBHe Ha3HB'IeHHR IIX yAeplK11B3Tb KOJIAOIIAB.JihHble '13CTHUbl. 

1-Ja.\H'!He KOJIJIOHAOpOB OOliBO.II.ReT JIOBOAHTb &cJlcJleKT OCBeT.JieHHR AO 95% 
B OTHOIDeHHH B3Belllt'HHbiX 'IBCTHg H AO 40% B OTHOWeKHII KOJIJ\OiiA8AbHbiX 

BeljJeCTB· 

nepay10 KBMepy, B KOTOpolf npOHCXOAHT OCHOBHOt' OCBltl,lleHHe, TpeBKC HBllbl· 

aaeT ocaAO'IHOA KBMepoll, sTopyJO xaMepy, t<aMepy neperHHB&IIHH oceswero 

M.\8 1 - peAyKgHOHHOJI KaMepoli H, HBICOHeQ, TpeTbiO H OOCJieAHIOIO IC3Mepy, B 

KOTOpoli npOHCXO,!!;HT OCBeTJI.eHHe 8BrHIIBWell BO,!!;bl HS pe,4JK!,!HOHHOJI K&Mepb1 1 

TpesHc HBibiDaeT rHAPOAMa&BHOHHOii KaMepoll. 
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CtcopocTb oca;,:,~~;eHHII H ape11111 npe6biBBHHB CTO'IHOii BOAbl a OTAeAJ>RbiX 

K8111epax rHAPOAHTH'!eCKOrO T9HK8 onpeAeAJieTCII T86AH~eft 17. 

Q~aAO~HaR MaMepa . • 
P•AY•UKOHHBH K&Hepa 
fHAp0.11H3BUKOHHaR KaMepa 

Ta6AHQa 17 

3-4.5 
1- 1,5 
2-3 

BpearR npefiMBiUuur 
lt. li&Call 

3 -4 
8 -12 
1,5- 2,5 

no KOHCTPYKI!HH caoell rHAPOAHTH'IeCKHe T!IHKH ycTp8HB8JOTCJI npumyrOAb· 

HbJMH H KpyrAbiMH. OocAeAHIIe noAy'IHAJt HaH60Abwee pacnpocTpaHeHHe. 

Ha pHcyaJCax 101 H 102 npuae,11eR rHAPOAIITH'IeCKIIli T3HK TpeaHca KpyrAoD cpop· 

MbJ1 coopymeaablll a ropoAe Jli!Toae. 

-

P11c. 101 fHApoA><T>PiecKHll T3HK 
A•pa T peeHC•· Pa•pea. 

Puc. 102 raApOAHTM'IecKHii "!"311K 
A-pa Tpeeaca. nuH. 

.J\HTORCKHJi rH,IIpOAHTH'IeCKUJi T3HK, KBK 

BIIAHO 113 'lepTe.llleif, COCTOHT H3 3·x KOH• 

~,JeHTpH'IeCKHX K3Mep, pa3AeAeHHbJX pa• 

AIIBAbHbiMII neperopOAKBMH HB OTAeAb· 

Hble CeJC'I"Opbl, npH'IeM geaTpaAbHYJO '18CTb 

381fiiMBeT ICOAOAeg ,li;AII c6opa OC8,4KOB 

F, cpeAKIIR KBMepa E CAYIKHT ra,~~;poAH3a· 
JAHOJJHOif K8Mepoif, a B Hapy!KHOJi ''!aCTH 

ycTp8HB8eTCII OCB,IJ,O'IHBJI KBMepa C H pe• 

AYI<!.!HOHHaR D. B Ha'la.Ae oca,IJ,O'IHoll Ka· 

Mepbl C noMeJBeHa nect<OAOBt<a B. AoH· 

.llleHI!e CTO'IHbJX BOA nOJC838HO Ha pHCfHKe 

102 CTpe.IIKBMH. Y AaAeRHe OC8,4l<OB npo• 

H3BO,IJ,HTCII no Tpy6aM. Y ,IJ,BACHHe neHbl H 

liiHpB DpOHliBO,ll;liTCJI B QeHTpBAbHbJJi KOAO• 

,lleg no paJJ.H&AbRbJM KanaAaM. OcaAKH Hll 

rM,IlpOAHTH'IeCKIIX T9HKOB CO,IIep!KBT ,IJ,O 90% 
BOAbJ, 

Y Hac B Co10ae rH,IlpOAHTH'!ecJCHe TBRKH 

nocTpoeHbl B XapbKOBe (oAHH) H B CHM· 
tpeponoAe. 

OcaOBHbJM MaTepHaAoM AAR coopy;,:eHHJI 

rH,ll;pv.IIIITH'JeCKaX T811KOB JIBAJieTCII .llle.Ae.!JO• 

6eTOH. 

HecMo'l"pR aa xopownii acpcpeKT pa6oTbl, rHApOAHTH'IeCKHe TBHKH He noAy'IHAH 

WHpot<oro pacnpocTpaaeHHll a CHAY 'lpea&bl'laiiao CAO.IIIHOJi KOHCTpyt<gHu Hx u 
60.1\bWOJi, CJie,IJ,OBaTeAbHO, CTOIIMOCTH. 

8 rH.a;pOAHTII'IeCKHX T8HKBX '1pe3Bbi'I8HHO OCAO.IIIHeH TBKII':C BblnYCK H OTBOA 

H.l\8, 

§ 28 

8MlllEP·BACCEVIHbl. CYIJJHOCTb PABOTbl :HX 

AaAbHeiiwHM paaeHTHeM rHApOAHTH'IecKoro T3HKB JJ.·pa T p e 3 H c a RBAIIeTCJI 

i1Mwep·6acceliH, npeACTaBARIOJBHii co6o10 Aayx'Bpycablll OTCTOJiHHK, aepxHIIR 

lJ8CTb KOTOpOrO npe,IICTBB.I\JieT C06CTBeHHO OTCTOJiHblif 6accei!H ( OCBAO'IHBII '!aCTb ), 

a HII.IIIHII.II '13CTb IIBAJieTC.II cenTH'IeCJWii '18CTbiO- 6accel!HOM ,111\R neperHH• 
BBHHR HA8. 

HublsaeTca yt<aaaHHall KOHCTPYI<!!HII 6acceJiaa, cocTOIIJBero Kll ABYX 'lliCTeif, 

- 8Mwep-6acceiiHOM UOTOMy, 'ITO OHB anepBIIIe 6bJA8 npHMeHeHa ,1\AJI OCBeTJ\e• 

HHJI CTO'IHbJX BOA B fepM3HHH 1 B ,110.1\HHe peKH 8Mwep. 
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AsropoM 9Mmep·6acceilua liBJilleTCR llllllt. H M r o !JI (Imhof f), pasee He­

CKOJ\bKO BOAOIIl!MeHHBWHi:i I'HAPO.II.HTHI.JeCKHi:i TaHK A·pa Tpes11ca, a aareM yJKe 

A8BIIlllil opHrllllaAbHYIO KOHCrpyK[!IIIO OMwep-t5acceiiHa ( 1906 r ). 

HecMoTpR Ha cpaBHIITe.ll.hHO KopoTKIIi:i cpoK co speMeHH np~AAO~eHHR HMro­

IJIOM ero OpHriiHQJI.bHOJI KOHCTPYKUHH 6acceRH8 ,11.1\JI OCBeTJI.eHH.ll CTOI.JHbiX BO,II;, 

0MWep·6accei:IHbl UO.II.YI.JHJ\.11 "1pe3Bbii.J8JIHO WHpOKOe pacnpOCTpaHeHHe He TOJI.bKO 

B repMaHHH, HO B oco6eHHOCTH B Coe,llHHeHHbiX Wrarax AMepHKH, a .aa no· 

CAeAHHe r0,4bl1 B CBII311 C paaaepTbiBQIIHeM K8HQJ\H38!JHOHHOI'O CTpOHTeJ\bCTBa, II 

y Hac u Co10ae. 

0cHOBHOit npHH!,&IIO pa6oTbl 0MIIlep-6acceAuoa COCTOHT B TOM 1 'ITO CTO'III8K 

80,48, npOXO,II;Jl 11:epea BepXHIOIO OC8,40'1HYIO 'I.JaCTb1 KaK qepea OTCTOi!HHK, OCBO· 

60JII,48eTCII OT B3BellleHHbiX I.J8CTII!J II B CBeJKeM, HeaarHHBllleM, HO OCBeTJI.eHHOM 

BH,4e HanpaBAJieTCII J\1100 B ecTeCTBeHHbli! B0,40eM, AHOO ,IIAJI A8AbHei:iweli 6HO• 

AOrH'I.JeCKOft OI.JIICTKft, 

OceawuA a oca,~~;o'IHOli '18CTII 11.11 npoaaAnaaeTcJI a pacnoAolKeHHYJO noA HHM Ka­

Mepy AAK neperHHBaHHII 11.1181 r,4e B peayAI>TaTe OliOAOrH'I.JeCKOI'O 8H8Bp06HOI'O 

npoyecca 3R81.JHTeAhH8JI I.JQCTb Opi'8HH'I.JeCKIIX I.JQCTIIQ MHHepaAH3yeTCJI1 yMeKbllla­

eTCJI B o6'eMe1 np11 BTOM UOJiyqaeTCll raa MeTaH1 MOryJBllll fibiTb HCilOJih30' 

BaRHbiM AAJI JIIOObiX ~.&eAeli, a o6easpelKeHKblil: 11.11, yMeKblliiiBlliKi!C.Il B o6'eMe1 

BOOAHe Tp8KC110pTa6eAbHblit1 MOl!leT 6b1Tb HCOOJ\b30B8R B yeMJX y,~~;o6peKHJI 
11.1111 Ha TOIIJ\1180, 

flpoCTeliUI8JI CXeMa aMlllep·6acceliKa npe,4CT8BAeHa Ka pHCYHKe 103, 
BepXHJJJJ qacTh 6acceJ:Iua, o6hi'I.JHO 

B !flOpMe .1\0TKa C H8KJIOHBbiMH HH&· 

HHMII rp8HJIMH1 npe,4CT8BJ\JieT COOOIO 

OCa,II;O'iRYJO 'laCTb- OTCTOJ:IHH£, 

Pac'I.JeT ero BeAeTc.ll, KaK u acaKoro 

rop1130HTaAbHOrO OTCTOJ:IHHK8 1 np11· 

'leM upeMII npefiblllQHHJI CTO'IHO!i B0,4bl 

B HCM 1Ip11HIIMQIOT paBHbiM OT OAHOro 

AO JIBYX 'I.JBCOB, 

CKopocTh ,~~;aullleHHJI v np11HIIM8IOT 

OT 3 ,110 6 .MM/Ce1C. 

n p H M e q a H H e : BepxHHli npe,ll;e.ll. 

CKOpOCTH MOJ!IHO 6biAO 6bl H RC' 

C£0.1\.bKO 110BbiCHTb1 OAKaK01 BCC He,40' 

CT&TKH1 CBOliCTBCHHble ropH30HTaJ\b" 

Hblll OTCTOIIKHK8M1 npHCYQ!II II OC3A0" 

'iHOif qacTH OMmep·6acceJ:IHa, a cu· 

AY ~~:ero .,;eJ:IcTouTeAhRble cKopocTH 

6yAyT BbiDlC pacqeTRbiX CKOpOCTeJ:I, IJTO 

H .1\IIMH'tHpyeT yseAH'IeHHC OOCJ\eAHHXo 

I 

1-------1~ 

[At:J• Af]JI 
J Ari:' '1411!1 ,, 

PHc. 103. CK~:Yia auwe p-6acceAHa. 

B Ha'ia.Ae 11 B xouye ocaAO'IHOJ:I qacTII ycTaHaBAHRBIOTCJI n.llaBaiOJBIIe pe6pa: 

BX0,4HOe pe6po AJI..Il paBHOMCpHoro pacnpe,4eAeHIIJI BX0,4RJBero llOTOJCa CTOI.JHOJi BO• 

Abl, BbiX0,4HOC AJ\.11 y,~~;ep~aHH.II H8 noaepXHOCTH BOAbl BCilJ\biB810JBIIX I.JaCTM!J (l!lllpa). 

r.Ay6uRa OC8,1101JROJI IJQCTH npi!HHMaeTCII B npC,4eABX AO 2M, IICXOAJI 113 CO· 

o6pal!leHIIll, H3AO&CHHbiX B r.11.ase o6 orcToJ:Ial!Kax. OcseT.AHTe~hHblli &!JI!peKT 

OC8,401.JHOli 'I.J8CTH 3Mmep·6acceJ:IHa 0£0.1\0 70-80%, 
Hu,;.HeJ:I qacTH oca,40I.JIIoro AOTKa OMmep·6accellaa npHAaiOT YKAOH oT 1 : 1 

AO 1 : 1,5 C J!CAbiO o6ecJie'I.JeHIIII CIIOA38BHII OCe,II&IOIJAHX '1{8CTII!J B 31I'HIIBBTCJ\b" 

uyiO 'laCTb :3.uwep-6acceJ:IHa. 

flocpeAHHC .1\0TKa ,4.1\.ll UOU8,48KHII OCIM810JBIIX I.JBCTIIU B cenTH'I:eeJCyJO 'laCTh 

ycTpBHBaeTC.II la30p (Q&CAb)1 lliHpHBOIO OT 15 ,40 30 C.M, '13JBe BCero B 20 CM. 

floA JBC.II.b!O OC8,110'1.JBOli I.JBCTH, B 31I'HHB8TCJI.hHOll {cenTII'leCKOJ:I) IJBCTII 011· 
mep·6acceJ:IHa paCOOJ\Ol!leHa TpexrpaHH8JI DpH3Ma, KUHB'IeHHC KOTOpoli1 C OAROli 

CTOpOBbl, pacnpeAeA.IITb paBHOMepHO 00 mHpiiHe 38rRII88TCAbHOif 'I.[ICTII OOCTy• 

U8101)!HC OCIAICH, a C Apyroli CTOp0Bbl-o6eperaTh OCBAOIJHYIO I.J8CTb OT ofipa• 
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3YIOIIJJ.tXCR B 31rRHBaTCJI.bROlf qaCTH raaoa (llpHRO,IU>IM810IgHX pa.uar&IOIJ!I!CCII 

qaCTHgbl), llYTCM OTKAOHCHHII HX OT npRMOrO HepTIIKaAbHOrO H8DPBBACHIIII. 

Opoxo)f(AeHue ruoa c yHoCHIIbiMII HMII qacruuaMH opr&HIIqec~nx selJ!eCTB, Ra· 

XO,itR!gHMHCR B CTBAIIII p83AOllteHIIR (:aarHHBBHHll), 'lepe,a OC&,IIO'IHYIO 'IBCTb YXf,lt• 

WIIAO 6bl KB'IeCTBO npOTCKa IOJgCJI DO Hell CTO'IHOII BO,Ilbl. 

non&BWIIC 8 3BrHli88TCAbHY 10 'IBCTb OCB,ItKII '1pC3Bbi'I8JIHO 6biCTpO H8'1HH810T 

3BrHHBaTb, np11 BTOM npOHCXO,IliiT CAOlltHbllf pacna,ll OCB,It!r& CTO'IHOI W.HAKOCTH 

a aHa:~po6HbiX ycAOBHilX, 

no CAOB&M K. H. K 0 p 0 ... b K 0 B a
1 

B .aarHHBaTeJI.biiOII 'iBCTH 8Mwep·6acce11Ha 

MHJCpo6bl, aeAYil!He aHaapo6Hblil punaA opraanqecKoro ae~gecrsa c o6HAbHbiM 

Bbl,lteAeHIICM rasa MCTaHa, HaXO,IliiT, BH,ItHIIO, RBH60Aee 6AaronpH11TRble fCAOBHII 

AJI.ll CBOeil .IKH3He,llCIITCAbHOCTII. 

B MOMCHTbl ycHAeRHoro ruoo6paaoaaHH.II sc.a lltHAKOCTb a :aarKnaaTeAI>KoA 

'iBCTH KBROAHCHa poeu ,itBHlEYigHXCll BBepX H BHII3 'IBCTIIJ.l. 

0AHBKO, He scer,~ta pa!IAO~eHHC OCI,ItKB DpOHCXOAIIT B HOpMBAbHbiX fCJI.OBII.IIX, 

npaKTHKB ROKaBBAB, 'ITO OCBAOK COOC06CH DO,ItBepraTbCR pa!IAH'IHbiM THOUI 6po· 

JKeHH.II, Ao HaCTO.Rigero apeMeHH 'ICTKO BbUtBACHbl ABB TaKIIX THna: HOpM&AbHOe 

JYCAO'IHOC 6pOlltCHHC H aHOpMBAbHOC- KIICAOC. 

THnii'IHbiM AA.II 8Mmep 6accellna .IIBA.ReTCR HOpMaA&Hoe Q!CAO'IHOe HAM MeTa· 

Rosoe 6pomeuHe- pasAH'IHble aaropbl ,~taJOT eMy pa!IAH'IHoe Ha.aoan11e. AA.II 

oca,~tKa, no,llaepraaweroca pacnaAy no sToMy THny, xapaKTepeH yllte ero BRew· 

Hllil BHA: OH 'ICpHOrO HAH TCMHO•Ceporo UBCTI I! COCTOHT HB XAOObCB, O'ICHb 

noXOlltHX np11 nepsoM a:arA.RAe Ha 3ep11a. OcaAOK o6AaAaeT csoeo6p13HbiM, HO 

He HenpHllTHbiM 3808XOM1 H8DOMHH8JOUIHM !808X pe311Hbl, paCnABDJICilHOrO cypry• 

qa, actpaJ\bTa. HaxoAl!IgBIICR a HeM llt.HAKOCTb1 ACrKo OTAeAIIJOJ,Ya.IIC.II oT Hero 

npH 'I'HAbTp&yllll qepe3 6yMa)f(HbiJI tpHAbTp1 npO!p8'1H31 06A3A3CT HCHTp8AI>HO.II 

HAM cAa6o·ll!CAO'IHOII peu!!r.~ell. Bbl,~teAl!IOJ,YHlica npH ero pacnue ru a 6oA&• 

UIHHCTBe cAyqaes JIHUJeH cepoao,11opo,11a. Bee& oca,~toK nponttTaH nyablptoKaMH 

rasa, AerKO OT,IlaeT BOAV H liBKAIO'IBIOI,gllltCJl B HCM r&31 AerKO CYWHTC.II H8 Ape· 

n~o~poaaHHbiX cyUIHAbHbiX nAOJYBAKax. TaK eJ:"o xapaKTepHliYJOT l-il1roq,, TyMM, 

llinHAbHep. 
Bropoll TIID 6pozeRH.II, BTO KHCAOTHblil HAH KHCIIbiH pacna,l(, 

npll HeM OCBAOK li!.CJITOrO HAH1 B Kpallt!ell CAy'lae, ceporo yse'J'a H DIXSeT 

OTBpaTHTCAbHO. Tpy,~tHO OTACAIIIOigBIIC.II OT Hero li!.IIAKOCTb 06Aa,~taeT, KBK II OH 

caM, KHCAOA peaK!!Heii 11 MYTH&, '!aCTo coaepweHuo Henpo:apa'IHa. OcaAOK nAo· 

llO COXHCT HB ApCHHpOBBHHbiX RAOil!BAKBX H RAOXO OT,IlBeT llaJIAIO'IIIOq(H.IIC.II B 

&eM ru. YlMrOJI! ,II06aBAJleT, 'ITO pali.\Oll!.eHHC OCBAKB npOTCKaeT npH KHCAOTHOM 

6poll:eHHII O'ICHb MeAACHH01 H OCB,IlOIC 06Aa,~taeT MCHblllHM YACAbHbiM BeCOM, B 

CHAY qero OH Aer'le BCDAbiB3CT I! 'IBJ,Ye ,itCpli!.HTCA B BHAe RJIBBBIOJ;IACrO CAO.II 

BHfTPH 3~o~wepcKoro 6accel1Ha. 

K. H. Kopo.II&KOB yn3blsaeT ,II&Aee, 'ITO no era Ra6JIIO,IIenH.IIM TaF:a.R xapaK· 

TCptlCTHKB BI!OAI!e fiOATBepii!.ABCTCJJ, H OH ,lt3CT CJ\CAYIOt,gee onpe,~teAeHHC BbllUC• 

YJCa33HHblX OCROBRbiX THROB 6p01KCHHII: 

1. HopMIAilHOe 6po111.eHHe 8~o~wepcKoro ocaAKa npeACTBBAReT co6o10 &Hnpo6· 

Hblil pacnap; opraHH'ICCKOrO Bei,!!CCTBa, npll KOTOpOM B OKpyiKIIOil!ell ero llt.IIA• 

KOCTH He npOHCXO,IlHT HBKOilACHHll ACTV'IHX lltHpHbiX KHCJ\OT1 'ITO HMCCT MCCTO 

B CIIJIY JIX pa3AOlllCHII.R 6aKTep1111MH, B KOHC'IHOM pejyA!ITaTe1 AO MeTaua (CH~), 
BOAOpOAB (H~) H yrAeKHCAOTbl (C02). 

2. KHCJIOTHOe 6pomeHHe- a To TBKJ'Ile aHaspo6Hblil pacna,11, npH KoropoM pu· 

AOIII.eHHe opraHH'IeCKOrO BCJBCCTBB H,lleT TOAhKO ,110 ampHbiX KHCAOT (113 ACTy· 

'IHX npeJ.tMYJBCCTBCHHO AO yKcyCHOil H MaC.IIflHOil), OCT310Q;po1XCJI H H8KOOA.RIOWIIX• 

Cll D llti!AKOCTH OCBAKB B K8'1CCTBe KOHC'IHblX DpOAYKTOB pacniAB 1 'ITO Bbi3B8HO 

OTCyTcTIIHCM HJI H DOHHIKeHHOlt ,IICRTCAbHOCTbiO 6aKTepHli • ROTpe6HTe.llell (pa.B· 

PYUIHTCAeia) KHCAOT. 
0pHHHMB.R 38 OCHOBHOC JIOAOl!ICHHe, 'iTO npoyeCCbl, npOTeKIIOI!!,HC B BOpM8JibHO 

I K 0 p oA., a o 11 K. H., MH!I\. 1 PacnaA ocuu CTOiiMOii ll(ll4KOCTH a aHaspo6HIIIK JCAOBII!IX, 1926. 
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p8C08,11810\!!CMCll Ot'B,IIJICC1 06JI!IIIIbl CBOHM npoHCXO!I:,lCHHCl\4 lfBAH'lHIO CAOli':HQ­

ro ICOMnAeKca 8Ha&po6HbiX 6aKrepHII, c.r.e.ayer, no yKuaHHIO K. H. KopoAbKOaa, 

,!tAR noAyiJeHHll HI,IIACJ!Il8Q!CrO aqupeKTa B DOA06HbiX COopylll:eHH.RX CIJHT8TbCJI CO 

CAe,ltYIOI!!IIMH TpeM.R OCH08HblMH OOAOllteHHRMH1 o6ycAOBAH8810JBHMH BOJMOIIIHOCTb 

Dp080,11HTb BTOT 6HOAOrHIJeCKHII npogecc: 

] , npHHHM8R 80 BHHMBHHe OC06eHHOCTH p881t.8r&eMOrO BeiJ!eCTBB (ero 11epac• 

UOpHMOC.Tb) H CBOIICTB8 ,4eliCTSYIOJaHX 6axtepHII (Me,IIAeHHOCTb HX pUMHOJKe• 

BH.R), He06XO,itHMO: 

a) H8AH'1He aapalii8101J!ei'O M8TepHBJ\8 8 KOJ\H'ICCTB8X, r8p8RTHPYIOIJ!IIX p83BH· 

THe HB,4Ael!'laiyell 6anepHaAbHOII qJAOpblj 

6) C03,48HHe YCA08Hli TeCHOrO CMeweHHll CBClllero • OC8AK8 CO .3pCJ\biM, 'ITO 

o6ecne'IHT 6blcTpoe H aaeprH'IHoe 803AellcTBHe 81CTHBJibiX MHKpo6oa apeJ\oro 

OCIAKB 88 BROBb npH688AlleMblil CBCliiHII OCB,IIOK. 

2. BropbiM ocROBHbiM Tpe6oaaHHeM .R8AlleTcll R8AHIJHe cpeAbl, 6AaronpH11TCT· 

BYIOJaell pocry cneuH!IJHqecKHX MHKpo6oo. Ta!Coli cpeAOli liBAReTCll CTOIJHa.B BOA& 

,H 8 npeAe.ux or 7,2 AO 7,6 (y KopOJ\bKOa8 PH -7,8). 
3. TeMnepaTyp8 .R8MieTCII .panopoM, peuo CK&:abOBBIOQ!IUICR na npo~&ecce r8· 

30o6pa.30B8RHJI H, CAeAOBaTeAI:>HO, 118 paCDBAe OCBAK31 H AOAJKH8 oco6o Y'IHTbl• 

DBTbCll npH DpOeKTHpOB8HHH 0MWep·6acceJIHa. 

B CHAY H3AOll':eHHoro, Heo6xoAHMO npu nycKe a pa6ory aoooro 8Mmep·uac· 

CdiH8 o6eCilC'IHTb ero COOTBeTCTBYIOJBHIItl KOAH'ICCTBOIII neperHHBmero HAa, rye• 

TO :aaceAtHHOrO 6aK~epHIIMH 1 CDOC06CTBYIOQ!HMH BOpM3J\bHOMy npOXOlll;\eHHIO 

8H8Bp06HorO nroyecca- MeTBII080rO 6pOlECHHJJ. 

B opoTHBHOM C.lly'lae, a TeqeaHe AOBOAbPO AAHTeJ\bHoro nepno,11a (Ao 6·ru Me· 

c.Rge8 H 6oAee) a 8Mwep·6accellae IIAeT npogecc KHCAoro 6polll.eHHR• noKa 1:1e 

C03peeT HA, 

OpoLlecc nepeMewHB&HHR coel!l:ero H.l\8 co .speAbiM 'lpe3Bbl'lal1Ho 6Aaronpn11T­

cTByer paCOBAY coea~ero OCBAKB H npOHCXOAIIT OK DpH KOpM8AbROM 6polll:eHHH 

38 CIJe1' raaoo6paaooaHHll. 

MexaHH'IecKoe nepeMeWIIB8HHe ocaAKa a 0Mwep·6accel1Hax npHMeRRerca 'lpe.a· 

Bbl'laliHO peAKO H npOH3BOAHTCJI OHO, r.11a· 

BHbiM o6paaou, :aa ciJeT nycKa BHYTPIJ 

33rHHBBTeAbHOll 'laCTH CHHJY BOAbl DOA 

Ranopou. 

06blqHo COCT88 CTOIJRbiX BOA CJ\860 Jge• 

AO'lHblll H COOTBeTCTByeT ODTIIMYMY AAII 

PH s npeAeAax oT 7,2 AO 7,6. DpH HaAH· 
lfHH KHCJ\biX npOMbiUlAeHIIbiX CTOKOB, yueHb• 

W810l,ijHX pH H C03A3101!!HX B CHJ\Y 8TO• 

ro He6AaronpuliTHYIO cpeAy AJ\11 &113He· 

,ll;e.RTeJ\bHOCTH 6aKTep11li1 COOC06CTBYIO!YIIX 

OpOXOli':AeHIIIO HOpMBAl>HOrO 114CT81!0BOrO 

6pomeKHJI1 npiiXOAHTCll np1108BAJITb K 

CTOKy, ,liAR aeJITp8AH3B!!Hll ero, paCTBOp 

R3BeCTH, 

XoTR eAKHCTBa MKeHHli no CeMy BO• 

npocy B Kpyry ClleL!H8AHCTOB H BeT, HO 

HaM AYMaeTcR, 'ITO npH6a8AeHHe naaecTH 

6eayCAOBHO 6AaronpHRTCTByeT l!'lii3HeAe.R• 

TeAbHOCTH 6aKrep11ll, BCAYQ!HX pacnaA map· 

HbiX KHCAOT. 

BAHRBIIe reuneparypbl aa H'RTeHCHBHOCT& 

. 

lZ 

j u4 zo 
18 

IS / 

fl. 

8 

0 

PHC• 104 . .lhtarpBMMa RAKAKIUI TeMnepaTypbl 
Ha raaoo6puoaaHue. 

pacna,a:a OCa,IIIC8 npH BllaeTCH BCCMH. i:ho IIOJI:HO HAAIOCTpHpOBBTb 38BHCH.!OCTbiO, 

H.lf'leaaoll OAAH (Eddy) {1\102), Cupnoy {Sierp) (1923r.) H 6.11yHKOM 

(B I u n c) {1924 r.), Melii:AY TeMneparypoli H ra:aoo6pa.aouaHIIeM, ICU no~ea:aateAeM 
HareHCIIBHOCTH p8C08A8 OC8,111Ca

1
, 

I! mho f f K., Forbcbritte der Abwasserreinigung,1925. 
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DpH cpe..,;Hero,40BOII TeMneparype H.lla no aAAH B 12,5°, JCOJIH'ICCTBO DOJI.y• 

'1310JYCrOCJI o6'eMa ra3a OpHHHMaCTCJI 33 100%, npH TeMnepaType B 8°- J;O· 

JI.H'ICCTIIO &TO D3,A3Cl' AO 45% 1 H1 Ra060pOT1 DpH DOBbiiiiCHHH TCMOepaTyphl Ha 

•re 11'\e 4,5°, T, e. AD 17°1 KOJI.H'ICCTBO 06
1
CMOB ra.sa AOXOAHT AO 155%. 

no CHpny 33 100% npHiHiJCTCJI KOAH'ICCTBO ra:sa, DOJI.Y'l310JYCCCJI npH cpe­

,AHero..,;oaoli TCMnepaType H/\3 B 17°, npH TCMnepaType 8 13° KOAH'ICCTBO 

o6'eMOB ran na,laeT AO 40%, a npH DOBbiWCiiHH TCMnepaTypbl AO 23°- KOJI.H• 

'ICCTBO o6'eMOB ran DOBbiWaeTCJI JIO 170%. 
no BAyHKY noAy'laCTCJI aRaJI.OrH'IH3JI KapTHHa. 

,. 
'9 

" ;~ 
15' 

'" {$ 

'" 1f 

•• 
J 
7 f----1-• s 
~ 
J 
2 
1 

" 
~"'· 

-

PHc. 105 . .4Harpallllll8 a&BKCHMOCTH """"'AY reMnoparypoi\ B09Apa, 
cro•:Hoii: BOAhl K HAa. (ycraHOBKa a 9cceot-C~lpaorayaeu). 

4eM BbiWC TCMnepaTypa CTO'IHOI BO,lb11 Hila H B03Ayxa, TCM HHTCHCHBHeJi 

npOHCXO,lHT pacnaA OCSJIIB, TCM CKOpee BO BHOBb DYJYCHHOM B pa6oTy aMwep­
OacceliHC HacTynaeT MeTaaoaoe 6po~euHe. 

8 CHJI.Y H.SJIOMCHHOro.peXOMCHAYIOT nycUTb B pa6ory aMwep·6aCCCIHhl JI.CTOM. 

1 r 

11. 

I 

..! I I 

PHc. 106. AHarpaMMB BaBHCHMOCTH KelK.QY re!l'lneparypoll 
A03A)'ll8 H BOAbl (ycraKoau a SceeH·PeAHHrayseH). 

'4pe3Bbl'laiHO BB.lKHO B.biJICHHT& .!I!BIICHMOCTb MC.liiAY TCMDepa'l'ypoJI B03Afl(a
1 

CTO'IHOil BOAbl H HJ\a B aarHHB3TC.Ile aMwep•6acceliHa, 

8 Ka'ICCTBe HJI.AKICTpaj!HH DpiiBC,lCM ABHHbiC1 DOJI.Y'ICHHbiC J1MrOIIJOM Ha ycTa· 
HOBKC B acceH·CIJpoHray3CH1 (pHC, 105). 

1 Imhoff K., F orschritte der Abwasserreinigung, 1925. 
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n pH cpeAHerOAOBOif TeMrrepaType BOl!Ayxa B 10,8° C IJOAy'laeM cpeAHerOAO· 
BYJO re~t~rrepuypy cTO'IHbiX BO.It B 12,5°, a HAa a dMwep-6acceliHe a 12,25°, 

Ha ycTaHOBKe o 8ccea-PeJ\HHrrayl!eK no ,~taHHbiM H~uoq>a, Cll pH c a (F r i e s) 
H CHpna COOTHOWeHHe Me;t:Ay I'O,IIOBOH TeMnepaTypoll BOll,ityXa H CTO'IHbJX BOA 
orrpeAeJ\HeTCR H3 pHCYHKa 106 1

• 

npH Cpe,IIHei'OAOBOH TeMIJepaType BOll,ityxa B 10° C TeMnepaTypa CTO'IHOif DO• 
Abl onpe,lleAHeTCil B 15° C. 

1\aK B 0AHOH1 TaK H B ,~tpyroli ycTaHOBKe TeMrrepaTypa CTO'IHOH BOAbl Bh!We 
cpe,~tHero,~~;oBoli TeMrrepuypbl Boll,!,yxa. 

MolKHO rrpHHRTb c orrpeAeAeHHOli aepoRTHOCTbJO H AAR ycAOBHli CCCP, 'ITO 
cpe,o~HerO,oiOBBll TeMrrepaTypa CTO'IHbiX B0,6 0 a C.lle,IIOBaTeAbHO H TeJI<IJepaTlpa HAB 
B urHHBaTeAe dMwep-6acceliua, 6y,~~;yT, no 1Cpaliaeli Mepe, Ha 1,5-2 BbiU.Ie 
cpe,~~;aero,~~;oBoli TeMnepaTypbl BOBAyxa. 

no ,ll;aHHbiM XapbKOBCKOH KaHBAHllagnH cpeAHei'OAOBaJI TeMrrepaTypa CTO'IHbiX 
BOA 13,5-14,0° C IIpH Cpe;~aer0,40BOH TeMnepaType BOll,4yxa B 6,7° C. Do 
0AeCce COOTBeTCTBYIOJ,!!He !!H!J>pbl 6yAyT 14,6°C H ll,l°C.HaAH'IHeliH~4HTeAb• 
HOI'O KOAH'IeCTBa npOMblmAeHHbiX CTOKOB MO.!IeT eJ,!!e pe3'!e IJOBbiCHTb CpeAHe• 
I'OAOBYIO TeMnepaTypy CTO'IHbiX BO,It. 

Bonpoc o6 HCKyccTBeHHOM noAorpeBe liBI'HHBaTeAbHoli 'IBCTH npaKTH4eCKH He 
CTBBHTCR 1 HO npH ycTpOJICTBe 3Mwep·6acceliHOB B pBHOHBX C rpyHTOBbiMH 
B0,4aMH CO cpaBHHTeAblfO HH3KOH TeMnepaTypoii He06XOJIHMO npHHIITHe Mep ,4.1\.R 
HliOARgnn llarHHBaTeAbHoii 'IBCTH dMwep·6acceiiHa OT OXJ\B.!IJIBIOJ,!!ero AelicTBH.R 
rpyHTOBOH BOJ!bl, 

§ 29 

HA3HA4EHHE I1 KOHCTPYK!JHH OTAEAbHbiX 4ACTEI1 
3MlllEP-6ACCE!1HOB 

BcnllbJBBJOJ,YHe npn uopMa!lbHOM 6poJKeHHH 4aCTH!!bi pacnaAaiOJ,Yerocs: HAD o6· 
pB:ilyiOT KOPKY Ha noBepxaocTn BOAbl l!aroHBa'I'ellbHoii 'laCTH 8Mwep-6acceihta. 

noc11e oT ,~ta4H raaoB 4aCTH!!bi na,4a10T aa AHO, nepeMewHaa.Rcb npn 3TOM c 
HOBbiM HJ\OM1 IJOCTynaiOJ!!MM B 331'HHBaTei\bHYIO lJBCTb. 

ToAJ,!!Hlla KOpKH, B l!aBHCHMOCTH oT xapaKTepa Hila H npogecca ero pacna,~~;a, 
MOJKeT 6b1Tb AOBOAbHO 6oi\bwoli. He cAe .. weT AOnycKaTb ee 'lpeliMepHoro pacTa, 
TaK ICBK KOpKa 3Ta MewaeT CJI060AHOMY Bbl,lleAeHHJO I'B.!Ia1 'leM uapywaeTCJI 
HOpMBAbHbiit npoyecc 6polKe!IHR. 

no HOpMaM a111ep IIJI:BHCKOH npaKTHKII MelKAY IJABBBIOJ,Yeil JCOpKOH H OCBAKBMII 
B .!larHHBaTeAhHoll 'IBCTH dMwep· 6acceltua AOMt~eu 6b1Tb u~liTpailbHbllt CAoli, 
TOAJ,YHHOJO OKOAO 1,0 Af1 H.!l KOMX 0,50 M Bb!We i!!eAII OCB,ItO'IHOrO AOTJ(B, a 0,50 M 

HH/1\e ero. 

EcAH nAaBaJOJ,YBll KOpKa AOCTHrHeT ::~uaqnTeAbHh!x puMepoB, To qacTb ee u 
CAy'lae Heo6XOAHMOCTH MOJKeT 6b1Tb BbiiiYJ,!!eHa '!epell cnegHai\bHO ycTp8HBae• 
Mble 60KOBble OTBepCTH.II, 381Cpb1BaeMble 06bl'IHO liB,IIBHJKKOit. 

Ha HeKoTopbtX ycTaHOBJCax a nepHOAbl uapyi.PeRH.R HOpMaAbHOro MeTauoaoro 
6polKeHHJI BBepx BCnJ\biBaeT IM, B CH.AY 'lero BepXHHli o6'eM l!BrHHBaTe.llbHOJI 
'laCTH IIHOI',IIIl HBllbiBBIOT ,OTAe~eHHeM neHbJ", 

B pellyJ\bTaTe acneunoanHR HapywaeTcs: rrpaBHAI>H&.II ,~~;e.RTei\bHOCTb OMWep· 
6acceliHoB, HHOrAa. na npoAOJ\JKHTei\J>Hoe BpeM.II. B ye.11s:x HeAonyJ,!!eHHR BTHX 
OCJ\OJKfleHHii, He06XO,ItHMO nepeMeWHBaTb HA AAJI 06Jier'leHHR OT,IIeAeHHJI CKO• 
IJA.RIOJBerocJI B 11.1\e 1'8381 ,ll.eA310J,YerO HA J\ei'KHM II CnOC06HbiM JC BCnAbiBOIHHJO, 

DepellleWHBBHHe AOCTI!raeTC.R nyTeM IJO,IIB'IH B HH/1\HIOJO .!IBrHIIBaTe.III>HYIO '18CTb 
BOAbl UOA HanopoM, AH60 ycraHOBKOA CIJe1!HaAbHbiX MeWaAOJC, 

1 Imhoff 1\., Fostschritte der Abwas•erninigung, 1925. 
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KpoMe Toro, JKeJ\aTeAbHO, 'IT06bl cuo6o,IIH&JI nouepxHOCTh AMI BCDAbiB&IOJgero 

Hila 6b1Aa 6bl He MeHee 20% OT acell noaepxHoCTH OMwep • 6acce11Ha-

Bo Hll6eJKaHHe BOliMO.!IIHoro JICneHHB&HHII ye}lecoo6pal!HO K nocTynaiOJ!!ell B 

8Mwep • 6acce11H CTO'IHOli BOAe npH6aaAIITb pacTllop H3BeCTH AAH noAAepJUHHH 

DOCTOJII!HO a cpeAe J!!eiiO'IHOII pe&K!JHH, 6AaronpHRTCTBYIOJgeil .11\H&HeAeiiTeilbRO· 

CTH 6aKTepuli, BeAYf!!HX HOplllailbHOe 6pozeHHe. 

BbmaAaiOJ!!HII Ha AHO ll&rHHBaTeAbHOll 11aCTH neperHHBWI1ll HA HliBAexaeTCR 

OTTYAII DpH DOIIIOJ!!H cneyH8JibHO YCT&HOBJieHIIbiX Tpy61 li8K8H'IHB&IOJ8HXCJI B OCO• 
60111 JIOT!Ce ji.AH OTilOAa HJ\8, D~•H'IeN BbiX0,4HOJI KORey Tpy6bl paCOO.I\Olll:eH HHlKC 

yposnR BOAbl a 8Mwep- 6accel1He. PaguocTb ypoauell B npeAeAax OT 0.4110ro 

,40 nOAYTOpa MeTpOB COliA&CT ycAOBIUJ, rapaHTHPYIOJ!!He OTl!lHM 06bi'IHOrO HAa. 

no uopMaM HKKX PC<tlCP Tpe6yeTCR, 'IT06bl CB060,4Hblll Hanop 6biA 6bl HC 

Meuee 1,5 M· 

B KoHye Tpy6bl AAR OTll\11Ma Hila ycnnaBAI!BaeTcR 3&.11BHJF.Ka THna Ay.411.0. 

Tpy6bl 'lyryHHble, AH&MeTpoM a 200 MM. 

Ha HHl!lenpuseAeHHOM pHCYHKe 107 yxaaaubl AJI& THna pacnoAo!lleHHJI Tpy6 a 

OMwep • 6ac::ellue. 

- ---
-

BTopoll THn1 co cJCo• 

WeHHbiM HH/KHHM II"OHIJOM 

H C npOKAaAKOA Tpy6bl y 
cTenoK :3Mwep • 6accell· 

Ha, aHa'IHTeAbKo YA06· 

Hee B 8KCnA08T8!JHH1 TalC 

K&K BOliMOl!lHaJI 3aJty• 

nopKa JIXOAifOro OTBep• 

CTHR npH 3TOM TICRC pac· 
nOJIOlKCHHR Tpy6bl Me-

PKe. 107. Cuxa pacnoMJ~<e~Hn Tpy6 AAII oTlt(Kila KAa. uee uepORTHa, 11eM B 

nepBOM THUe, KOr,o!!ll Tpy· 

6a pacnoAol!leHa no ocH OMUiep • 6accel1Ha H s HH!I!:Hell ~aCTH onupaerc.11 Ha 

oco6y10 nOACTiiBKy. 
Tpy6a, noMHMO Kouya c llaABHlKKoll AAJI BhlnycKa HAa, HMeeT eJ!!e OAHH Kouey 

BbiWe nosepxHOCTM BOA1111 HCOO.Ilb3yeMblll AAJI o6paTHOlf n0,4B'IH BOAbl B 3&rHII" 

aaTeAbHYIO '18CTb C yeAhiO nepeMeWHBiiKIIR HA8 H AHKBH,o!!ai,&HH 1003MO)KHOlf aaxy· 

nopKH y BXO,IIHO§ 'laCTH Tpy6bl, 

HHJKHell 'laCTH OMwep • 6accellua npH;!!&IOT y KAOH AAR Ay'lwero cnoAli&HH.II 

HAa K Tpy6e AAij OTJKHMa Hila, 06bi'IHO 3TOT YKJI.OH npHHHMaiOT paBKI>IM } 2. 
noAy'laiOli!HlfCH B :aarHHB&TeAbHOJI 'laCTH :3Mwep • 6accelf11a ra3 6AarOAilp.ll 

6HOJ\OrH'IeCKOMY pacnaAy OpraHH'IeCKHX BeJ!!eCTB npH HOpMaAhHOM MeTaHOBOM 

6pOll\eHHH MO~eT 6biT.b HCUOAb30BaH JIAII AI060r0 Ha3Ha'\leHHH. 

fa3 BTOT COCTOHT B cpe,4HeM ug: 

MeTana • 

Y r JleKHCAOTbl , 

AaoTa. 

Bo;!!opoJia 

% 
80-85 
7-20 
0-8 

HH'ITOl'I\HbiX ,o!!OAeft 

TenAoTeopnal! cnoco6uocTb ero 7000-8000 6oAbWHX KaAopHif H oHa BbiUie 

TeUAOTBOpHOII CUOC06HOCTH ropOACKOrO CBeTHAbHOrO rBlla (5000 6. K,), 

BoAopoAa B uopMaAhHO pa6QT8101,YHX :3Mwep- 6accelluax, KaK npaBHAO, Her, 

DORBAReTC.II OH AHUlb B nepHO,IIe C03pesaHIIR HAH BKCnAOaTa!JHOHHbiX 38TPY4He• 
HHH. 

Cpe,11uee KOAH'IecTao ran a :3Mwep- 6accetiuax no 11Mro!f!y paBHO 8 A Ha 

'leAOBeKa B CyTKII HAH 3 M 8 B rOA1 npH'IeM KOAH'IeCTBO 9TO He OCTaeTCR llOCTO• 

.IIHHbiM B Te'leHHe roAa 1 a MeHJICTCII B 3aBHCHMOCTH OT KAHM8TH'IeCKMX ycAOBHlfo 

no ABHHbiM ;!!•pa K aM M a H H a (Kammann) B Te'ICHHe rOAa B Bop'lecrepe 
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6b1AH DOJ\yqesbl CAeAyiOigHe gucpp111 raJOOTAaqM B npOJ.&eHTIX K 061J!erOAOBOIIY 
KOJ\H 'leCTBY • 
HHuapb 2,46 Mail 8,19 CeHT.R6pb 13,94 
ClleapaAb 5,09 J1l0Hb 12,14 0KT.R6pb 10,15 
MapT 3,94 :VhoAb 11,45 Ho116pb 9,44 
AnpeAb 4,18 AarycT 13,65 AeKa6pb 5,34 

B JJHaape ra.sooTAa'la npHMepHo B 5-6 pas MeHbWe, HeaeAH a aarycTe H ceHT116pe. 
3asHCHMOCTb KOAHqecTsa noAyqaJOf!!eroc.a rasa ua qeAoBeKa a cyTI<H, a cpeA­

HeM .Sa rOA, OT TeMnepaTypbi, BpeMeHH neperRHBaHHR H CTeneHH o6e3BO&HB&HHJI 
JICHa H3 rpa€pHKOB npiOCCa (Pruss) (eM. puc. 115). 

llpHcnoco6AeHMII AAR co6Hpanall noAy'laiOJ!!erocn- s OMWep • 6acce11Hax raaa 
Cp8BBHTeJ\bHO DpOCTbl. 

Bcs aepxHR.R nosepxHOCTb 3arHHBaTeJ\bHOI qacTH nepeKpblsaeTc& caAomHbiM 
BOAO· H ra3oHenpoungaeMbJM nepeKpbiTHeM, npHMepHo aa 0,50 M HH.&e ypoaaa 
BOAbl a 8Mwep .. 6acceDHe. B ITOM nepeKpbiTHH ocTaBA.RIOT pRA ae6oAbmHx 
npsMoyroAbBbiX (0,50 X 0,60 AO 0,8 X 1,0 M 1

) oTaepeTaD, HaA KOTOpbiMH u pac· 
DOAara~T MeTaAJ\HqecKUH ra30B~§ KOAOKOA. 

ttAB DpeAOXpaHeHHB OTBepCTH~ AAA raSOBbiX KOAOKOAOB OT DOOaAaHHR B HHX 

DA&BaiOJ,Ye§ KOpKH ycTaHaBJ\HBaeTC.R B 8THX OT.BepCTHIJX Aepe&IIHHaJI paMa C Ta· 
JCo§ ae pemeTKOI ( CM. puc. 1 08). 

Pac. 108. r asoyJ\OBBTeJ\b. 

r &IOBblli KOAOKOA, o6blq&o, onycKaeTCJI Ha 0, 30 M HH&e DOBepXROCTH BOAbl. 

B HH30BOI qacTH KOJ\.OKOJ\8 HMeiOTCII OTBepCTH.R, CKBO.Ib KOTOpbie BOA& HI .3&· 

rHHBJTeAbHO§ IJaCTH MO.ZeT DOD&AaTb B nrocTp8HCTBO H8A nepeJCphiTHeM aarHH• 

BaTeAbHOI 'laCTH H CAy&HTb rHAp8BAHqeCKHM aaTBOpOM AAR ra3a. 
HsayTpH raaosoro KOJ\OKOAa HAeT nepet<pblaaeuas xpaHoM ra3oaas Tpy6xa JC 

o6JYeMy ra3oopoBoAy, aanpasAJIIOf!!er.ty ras K rasroA&Aepy. 
AAJI npeoAO.Aeaus conpoTHBAeHH& no AAHHe Tpy6bl Ha nyTH K raaroA~:tAepy 

aeOOXOAHM HeKOTOpblii Hanop, KOTOpblit C03AaeTC9 3a cqeT yposu.a BOAbl BOKpyr 
ra3oaoro KOADaKa. MaKCHYaAbHbiH soaMO.&Hbiii aanop onpeAeA.SeTc.R, T&KHM o6· 
pa:aoM, B 30 CM, qTO, KOHe'IHO, BllOAHe AOCT8TQqHO. 

flAaBaiOJ!!YIO KOPKY B cAy'lae HaAo6HOCTH MO&HO nepuoAHqecKH YAa.AJITb OT· 
KpbiTHeM pacnoAozeaworo c6oKy mu6epa. 

MaTepHaAOM AAJI 8Mmep • 6acce§aos a ocuosaoM .RBAReTc.s 6eTou 11 aeAe· 
3o·6eToa. AAs AHHI.ga MoryT 6b1Tb ucaoAbBOBaBbl KHpnH'I H MecTHblft KaMeHb. 

C geAbJO npeAoxpaaeHHJI :3Mmep • 6accelua oT paapymeau.R raaaMH, paaou· 
~ 

BaJOIJJHMHCIJ B 3arHHBaTeAbHOH KaUepe, CAeAyeT CTeHbl, AOTKH H np. TIJ!aTeAIIHO 

DOJCpbiBITb J.lelleHTHOI mTyKaTypsol. 
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§ 30 

PAC4ET 3MWEP • 5ACCEI1HOB 

Han6oAee npoCTbiM MeTOAOM pac'!eTa sarHnoareAbHOii qacrn :3Mmep • 6ac· 

celiHa 11BJ\JieTCJI o6 1
eMHblli MeTOA, BBe)(eHHbiH YfMrO<fJOM, 

l1Mro1Jl cqnraer pa6o'lell qacTbJO sarHMBareAJJ o6'eM ero HMlEe IJ!eAn, qepes 

Koropy10 nona)(aer HA H3 ocaAO'IHOii qacru B sarHRBaTeAbHYJO· AJ\11 cpeAHMX no 

COCTaBy CTO'IHbiX BOA l1MrOIJl MCXOAHT H3 CJI.eAYIOI!\MX !.!Hiflp, OTHeceHHbiX H8 

O)(HOI'O lEHTeJIJI, DOAbBYIOJYerOCJI KaH&AII381JHeli: 

npu p83AeJII>IIOJi CIICTeMe K8H8JIM33lJHM 20 A H3 'leAOBeKa, npM 06JYeCUJ\8BROK 

CIICTeMe K8H8Aif38lJHII 30 A H3 '!eAOBeKa, B I'Op0A8X C 60JI.bWIIM KOJIII'IeCTBOM 

np0113BOACTBeHHbiX CTO'IHbiX BOA, COAeplE8J;!!HX 3R8'1RTeAbHOe KOAM'IeCTBO BSBe· 

UleRHbiX BeqJeCTB, 50 A H8 '!eAOBeKa. 

Dpu MaAbiX ycraaosKax (HHJKe 5000 lEI!TeAeli) l1Mro!Jl peKoMeHAyer BTH yn!Jlpbl 

YAB&IIB8Tb, npH AOMOBbiX OCBeTJII!TeAHX yoeAII'IIIB8Tb ,48JKe B'leTBepo 1, 
Or BTIIX !.!H!Jlp Moryr 6b1Tb orcrynAeHHJJ B ry 11 ApyryJO cropoHy. 

Oco6oe sHa'!eHRe HMeer oreMneparypa CTO'IHOli BOAbr, npl!'leM npi!Be,lleHHble 

gn!Jlpbl COOTBeTCTBYIOT cpe)(Hei'OAOBOH TeMneparype CTO'IHbiX BOA 12° C, 
TaM, rAe no KAHMaTH'IeCKIIM ycAOBIIJIM cpeAHeroAOBaJJ reMneparypa CTO'IIIblX 

BOA Bblme 12°, eMKOCTb 33fHMB8TeAbHOli '!8CTII MOlEeT 6b1Tb MeH&me. 

nosblmeHMe TeMneparypbi CTO'IHbiX BOA MOlEeT Bb13blB8TbCH T8Kl£e npn6aBJI.e· 

llllellol K CTOKY 3H8'1HTeJI.bHOI'O I<OAH'!eCTBa UpOMbiWAeHHblX CTO'IHblX BOA C BblCO• 

xoll TeMneparypoli. 

Yinz. 5 A y H K (B I u n k) aa ocaoaaHMH pa6orbl i3Mwep • 6acceliaoo, coopy· 

zeHHblX B 6acceliue peKH ~htmep, npe,11.1t.araer 6oAee yTo'!HeHHbiH pacqer, ocHo­

BaHHblli Ha yqet'e BJIIIJIHHJI KOAH'!eCTBa B3BeilleHHblX BeqJeCTB B CTOKe, Ha BAal£· 

HOCTH OC8lKA310JYerOCR CBeJ£ero MAa, 118 CTeneHH o6e3BOl£11BaHHR H./18 B 331'HH• 

sareAhHoii qacrn :3Mwep • 6accellaa H, rAaBHoe, aa y11ere TeMneparypbl cTO'IHOil 

BO,llbl. t 

npezAe '!eM nepeiiTII K 

I 

H3AOJ£eHHJO MeTOAa DAYHKa, HaM xoreAOCb 6bl ocra• 

HOBHTbCJI Ha BODpOCe 06 YUAOTHeHHH MJ\a B 

8111mep • 6acceli11e, B ero 38l'HHHaTeA&Holi qacrn. 

-
-

-- • 
T 

-
-

- I 

I 
:~t~ 

~:. 
;I!'.Z•. 

~ru~ 

-- -
-

I 
1£41'.• 
I 

!Zl'!.• 

·~·· ~~ 
;cfll.• 

------'IlK-' 

Mll11epa.IIM3YIOI!JMllea IIA rep11er cnoco6uocTb 

yAeplEHB8Tb BOAy, yAeAbHbiH sec ero llOBbiWa· 

eTCII, H BTOT HA OCCA3CT Ha AHO, C Apyroii 

CTOpOHbl, Ill\ y AHa H8XO,IIIITCII UOA A3BJI.eHMeM 

3H3'1M1'CAbHOI'O o6'eMa BO,IIbl H8A HHM H ,110..1\JKCH 

6b1Tb K3K 6bl Cl£8TblM 1 yn.IIOTHeHHblM BTHM Bbl• 

mepaCilOAOlKeHHbiM o6'eMOM BOAbl. 

,4AJI MJIJ\IOCTpayHM CK838HIIOro opHBeAeM pH· 

cyHoK 109, 38HMcraosaRHblil y BAyHKa n npe,11· 

CT8BAIIIOJYMif C06010 CC'ICHHe :3Mmep • 6acceifRa 

C UOK838HHeM COAepJ£3HHII BOAbl KaK :S neperHHB· 

meM H.lle, TaK H B H8XOAIIJBeMCII B COCTOIIHHH 

neperHHB8HHBo 

l13 piiCYHKa .IICHO, 'ITO BJ\8l£HOCTb B aepXHHX 

CA011X HaMOOJ\bW&II H pasHa 94%, y AHa BJI8Jtt• 

HOCTb Hila 80,7%, Pile. 109. nonepe•moe ce .. eHHe 
3Mwep·6acce>iHa e noJ<a98HUelYI 

COAepli8HH4 BOA"' B KJ.e. 

Ha OCHOBaHHII BblmenpHBeACHIIOI'O, Mbl MOJtteM 

CK838Tb, 'ITO neperHMBWeMy 11.1\Y COOTBeTCTByeT 

MMHIIMYM B.llalKHOCTM. no 0 p 10 C C y (P 1 ii s s), B 

3BBHCMMOCTM OT BpeMei!H 1'0)(3, neperHHBWHH M.ll 11a CBelKeM B03Ayxe CO,o!!epJKHT 

BA31'H OT 80 AO 85 % H TO!IbKO ,cosepWeHHO" neperHH!IWIIH HJ\ yMeH&maeT 
COAepJ£3HMe B.llai'H AD 75%, 

1 Imhoff K., Taschenbuch der Stadtentwasserung, 1925. 
? B I u n c H., Beitrag zur Berechnuni von l'aulraumen, 1925. 
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3aBHCIIMOCTb BpeMeHH neperlti!B3HHJI HJ\8 OT TeM!Ieparypbi 

'13CTH 8Mmep • 6accei!Ha I!OK9.3aHa Ra pHCYHICe 110, 
B 33rHHBR TCJI.bfiOii 

Ha aTOM qeprel!le HaReceHbl 

ABe KpHBble: BCpXHHH 1 nyHKTHp• C If•·,---..,..--, 
• 

HaH KpHilaH DOK83b!B8CT BpCMR ,_ f-----f'~- -+' 
' llOJ\HOrO neperHIIBRHIIH IIJ\81 lllllK" ~~ • o+---=::..: 

HHR CfiAOUlH3H J\IIHIIH IIOKa3biB3eT 

speMR TCXHII'ICCKOrO neperH!IBa· 

HIIH1 KOr )(a HJ\ XOT H I! He nepe· 

rRHA Ha see 100%, 110 yJKe He 

HJ,4lleT HCflpHHTHOrO 3anaxa, Aer· 

KO ('0XHCT1 XOTR l'3300T,ll.3'10l 38• 

KOH'ICHR TOJ\bKO 118 75%. 
Puc. llO • .UuupaMMa saaucHMoctu apeMeuu 

U:eperRHBBBRS ·BAa OT TCMDepaTypbi. 

BAynK a csonx pac'leTax Hc­
XO)(HT AH60 113 KOJ\II'ICCTBR II COCTaBa CTO'IHbiK 80,.!1.1 11.1160 llll KO.lil'i!C"TBa 

JKHTCJI.ei!, IIOJI.b3YIOJMI1XCR K3HiJIH3ilJHeJl, I! B .&3BHCHMOCTH OT npHHIITOl'O B OC· 

HOBiHHe MCTO,ll.a paC'ICTa npe,ll.!laraeT ,11.11.!1 UlKAOrO CAy'lall CJ\.CAYIOiyiiC pac• 

'leTHbiC ,a;HarpaMMbl. 

Ha'IHCM c nepaoro 

B3BCUlCRHbiX BCJMCCTB 

nepaaH ,llHarpaMMR 

CAY'I3R- COCT3B C'l'O'i!Rb!X BO)( B OTHOUICHIIH KOAII'ICCTBi 

npoeK'IHpyiOJBCMY H3BeCTeH, 

., 
''l -:a; 'K\ 

' 
9l 

91 .\ .\ 

\\'\ !9 
\ 

" ~ 81' 

83 , 
7 ::1 
71 

?r 

• 

Puc. 

ODpe,a;CIIReT BpCMll 06C3BOISH8311HR HAR. 

Ha pHcyuKe 111 ,11.aH pHA KpHRbiX 

" ~J ·" 

~ 

f fl) "" ) ,n: 
111. ,lluarpa:M:MB apeMeHU 

o6eSBO .. HBBHHR BM. 

f= j(s), l',lle· t apCMH o6e3BOJKIIBRHHII 

Hl\8 B JI;HHX, a S - CO,li.CpM8HIIC BOJI;bl 

B HJ\e B %, npK'IeM OT)(eJI.bl!ble KpH• 

IJbiC ,11810T BpCMR OOeliBOMHB81JII.IIIIJ\3 

OT pa31lll'llfb!X R8'1aAbRbiX co,a;ep&8 • 

BIIH BJ\8l'll B CBCJKCM HJ\e, 

npHBe,IJ;P.HHble KpiiBbiC COCTa&IICHbl 

H8 OCHOB8HHH OnNTHbiK ,ll8HHbiX JI;AR 

TeMnepaTypbi B 15° C. 
llosbiWeaHe TeMnl'parypbi cnoco6· 

CTByeT VCI<OpeHHIO neperHHB8HI1ll 

HJ\8 1 a CJ\e,li.OBaTellbHO H ycKopeRitlO 

o6e.aBOMHB31!HJI1 !IOHI!JKeHHC TeMnepa· 

rypbl, 11ao6opor, 3:tt4e,llAJieT npo!.lecc 

o6e3B0l!( HB8HII Jl, 

3aBIICMIIIOCTb BpeMeHH o6e3BOJKH• 

eaHHR or TeMneparypbl ablpa&eHa 

KpHBOII nonpaBO'IHbiX KOB!fHPH!!II<!H• 

TOB (pHC, 112), llpH'ileM np11 t = 
15°C KOB«<J!flHJ.!HeHT paBeR 1, npH 

t > 15"C KOBCIJCIJII!JHeHT < 1,0 11, Ha· 

o6opoT, np11 t < 15", KoaC!JC!J"!.l"eHT > 1,0. 
Ha ocHoBaHHH KpHuoll t = f(s) (pHcyHoK 111) H ~~:oaip¢HlJHeHTa K onpe.a;eJI.HeM 

o6IyHli orpesoK apeMeHH, aeo6XOAHMbilf AAJI o6esaOJKHBaHHR HJ\8 c onpe,lleAeH· 

KNill H3'18AbRbiM co.a:epMaHHeM BA8rl! B IIAe ,11;0 38,li.BHHOrO KOHe'IHOl'O C'lACPlK3HHR 

sAar!! u HAe npu onpe.a:e!leHHoll TeMneparype B saruneareJ\bHolf '13CTH 0111mep· 

6accelisa. 

lloAy'!aeM upeMH T-ape Mil o6e3BOJKHB8HHll, oao AOAJKI<O 6b!Tb 6oAbme Bpe· 

MeRH t- apeMeHH sarHHaa!IHH npH .aa,llaHuoll reMnepaType, onpe.a:e1111eMoro no 

pHCYHKY 110. 
EcAH OK8&eTcll, 'ITO t > T, T. e. 'ITO apeMH o6e!IBOJKHB8HHH He rapaHTHpyer 

COOTBeTCTBYIOJMero nepernHB3HHll, TO HeOOKO,IlHMO paC'i!eT 3Bl'HIIB8TeJ\bHOlf '18CTH 

aeCTH ITO BpeMeRI! neperHHB8HIIR t, COOTBCTCTIIeHHO nepeC'IHTaB KOBeqaoe CO• 

,ll.ep&8RIIe BA8l'H B IIJ\e (yMeHbWIIB ero). 

0'1eBII,Ili!01 o5
1
eM 3arHHBaTeAbHO!i '18CTII JI;OAJKIH 6b!Tb paC'IIITaH 118 COKpaHe• 
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RHe BC:ero KOJ\HqeCTBa HJ\a B HeM, noxa OK He 6y,~teT COOTBeTCTBeHHO ooeSBOlkeH H 
He neperaneT. KoJ\It'leCTBO el'tleAHeBHo Bblna,~taJO'!!ero a OMmep·68cceltHe HJ\8 Mo~t~eT 

• 

{O 

5 

• 
3 

6b!Tb onpeAeileHo no cAeAyJOI!!eMy p8C'!eTy. 
'IS ~4uw.t«<mu<IJ91.. hU""~· CyTo'!HOe KOJI.H'!eCTBO CTO'!Hb!X BOA, npo­

XOAlli!!HX qepell Jt8HHblit 3MUiep-6acceiiH, pa· 
BHO Q M8fcgmJCU, KOJ\H'IeCTBO BliBeWeHKblX 
Bel!!eCTB n B M 3

, p- npoyeHT OC:8JII,IteHHJI 
a oc8Aoquoit '!8CTH oMmep·68cceitK8. 

I 

v 

... v 

.f,S' 1 " 

Tor.118 KOJI.H'lecTao cyxoro Bel!!eCTB8 f, oce· 
A3101!!ero 8 3~~~:wep·68cceitae, onpe.lle!I.HTCH no 

«J>opMy!l.e 

f QXnXp 
= 1000 X 1000 X 1 oomoHn. 

Puc. 112. nuarpaMMa nonpaBO~HbJX 
K03tlliJ>HJIHeHTOB K BpeMeHH o6e3BO· 

:f:HBIHHR )fAa B 3aBMCllMOCTH lOT 

TeMnepaTYP"'· 

Y'!HTb!BaR, 'lTO a OMwep-6acceifae 6yAeT 
0C8lk,i\8TbCJI HJI. C BJ\8)1KH0CTbiO B m% 1 KO• 
JI.H'leCTBO cae:t:ero HJ\.8 c ao,~toil, oce,11;8101Yero 
e)!KeJIHeBHO B Ol\'!mep-6acceifHe, npH yAe!l.bHOM 
Bece ero OKOJ\.0 eAHHHgbl, 6yAeT paBRO 

F= /X 100 = 
100-m 

Q X m X p X 100 _ Q X m X P 3 . 

1000 X 1000 X 100 X (100-m) - I 000000(100- m) M jcgmKu 

B Te'teane T cyToK o6esaol'IIHBaHH.R caeJKJ'!if HJI. 
o6eBBO.li!.HB8TbC.II H ynAOTH.IITI:JC.R, CJ\eAOBaTeJ\bHO, 

6yAeT B KaMepe 381'HHB8HH.II 
norpe6u&Iit o6'eM He 6yAeT 

paaea 
W= T- F, 

W r~.T. F = CF, 

I'Ae C- o6'eMHblil KO'liJ>IJ>IIQHeHT. 

,4!1..11 onpeAeJI.eHH.R BeJ\H'lHRbl C- o6'eMHOI'O 

6 r 
./ 

/ 
:/ 

1 

~ / 
-~ • / ~ r ~~/ v / 

~·'/ / / 

~ ~ .... ~ /V c 
~ '// s 

/ v / 

•• 
fc 

3 

I 

0 

.!t'L 
! 

y v 
2 

I 

• 0 

s 

KO::IIJ>IJ>II!.!HeHTa - E.11.yux .11aeT 
TpeTHI rpa«J>HK- pncyuox 113. 

Be!I.H'!HHa o6'eMaoro xo:JIJ>IJ>H­
!JHeHTa li8BHCHT OT BpeMeHK 
o6eSBO.lkHB8HH.II H KOJI.H'!eCTB8 
B.llarH a cae.lkeM n.11e H .11.erxo Mo· 
l'tleT 6&JTb onpeAe!l.eHa HS pn · 
cyHica 106. 

lJeM 60JI.bille BJ\81'H B CBeMeM 
HAe, nocTyn810IgeM B sarHHBa· 
TeJibHYIO 'l8CTb OMWep·6ac• 
cei!Ha, TeM C!<opee npOHCXOAHT 
o6eSBOMHB8HHe, TeM MeHbUIHit 
o6'eMHblil KOBIJ>IJ>HijHeHT, 

H raK, BH8.11 o6'eMHhllt KOBIJ>· 
IJ>If!JHeHT C H KOJI'II'leCTBO cy• 
Toqaoro cae.111ero HAa, o6'eM 

u 

l'i.o"ittr.:._ sarHHBaTe!l.bHOif 'laCTH onpe.11e· 11o I I'D 
AHeM HX npOif3BeAeHHeU. 

P11e. 113. A;MarpaMK8 o6'e11Horo Koaljllj!MijHeHta. B Tex cAytJaax, xorAa aeaa· 
BecTeH CYTO'!IIbllf paCXO.II CTO'l• 

HOlt B0Abl1 a HSUeCTHO JI.HWb KOJI.H'leCTUO l'IIHTeJI.elf, nOJI.bliYIOQ.IHXCR O'!lfCTHbllii:H 
coopy.llleiiii.IIMH, To nOJI.b3YlOTCR AHarpaMMOii EAyHK8, onpeAe!I..RIOil!eft o6'eM-
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JJblli xoscfupnyneHT Ha J~~;MTeAR (pncysox 114). Oo'eM :aarnnsneAI!lHoU 'IBCTH 

auwep·6acceliRa paseH JI:OJIH'ICCTBY JtHTeAeli (N), YIIIHOII.eHBOMY aa o6'eMRblli 

xosrprpnQneHT C1) 

Be.IIH'4HHa oti'eMHoro KO::IcflfPH!lHe'HTa Ha J~~;HTeAR 
OOeBBOII'.IIPBHHR (a C.lle,II.OBBTe.III!JH01 H TCMOepaTypbl) 

BABrH B CBell'.eM QJICo 

ITo HCCAe,!IOBBKHJIM n p 10 c c a 
opeM.H, onpeAe.IIReMoe no BAyK­

KY A.ll.ll :aarauBaHHR HAa, uec­

JCOAI!JKO npeyMCBbWCR0.1 

flpiOCC C'IHTBeT HCOOXO,llHMblM '" 

7o 

(CJ) .!IBBHCHT 

H HA'IBAbHOrO 

" / 

c 

OT speMeHH 

C04CPII'.AHHH 

1Pl ,,... 

~ 
ero YAAHHHTb u npe,11..11araeT He 

CKO.IIbKO HHble 'leM DAynx,rpa· 

lf!HKH ,liAR pacqeTa .UI'HJ.IDBTeAb" 

HOt! 'IBCTH 3Mmep·6acceliHOB1 

npn~eM s cooeli pa6oTe,KaK H 

BAyHK, ITpiOCC OCHOBblBBCTCJ! 

HB OOb!Te 3Mwep·6acceliHOB B 

fepMBHHII, B ,IIOAHRC peKit 3M• 

wep. 

0 "" ::.-- / ~ 

ITp10cc C'lHTaeT, 'ITO o6e:a• 

BO.!KIIBBHHe HAS MOII.eT HTTH ,110 

75% CO,II.eplti&HHJI BO,IIbl B ne· 

pei'HHBWCM MAe, HO 'ITO BTO 

TpeoyeT He 6·TH MCCH'IHOI'O cpo• 

KB, a BOCbMH MCCR!JCB. 

~ ,.. -----7~ 
,/ 

/ / / ....-' 
v/ e:.---;::4 
/~ ,/ v v~·~ 

/1 V' ~ 
JO 

I / 
v 

(Q /. 

(} 

0 (D ~~ JO f• 6o •• • /~6 IIQ 1& 

Puc. 114 . .4HarpaMMa o6'eMa .,arHHBI!TeAt.Holi 'I&CTK, 

npH><ONJIJ.!ORCII Ha OAHoro liiHTeAa. 

flpiOCC COCT!BHA ABC CepHH 

JIHBI'pBMM; O,IIHY ,AAR HAB 6e:a 
HcxyccTBeHnoro nepeMewusa· 

HHH, c TeMnepaTypoli s npe,11e· 

ABX OT 6 ,11.0 25°C, ,11pyry10- AAR TCX Me TCMnepBTypKblX ycAOBHii, HO C HCKyc• 

CTBCHMbiM nepeNeWHBBliHCM IIAB, 'ITO B liBI'HIIBBTeAbHblX 'IBCTRX 3Mwep·6accell· 

HOB, np&BAB, nO'ITH HHI;OI',IIB If He OpHMCHIICTC.H, a HCOOAbliYCTC.II B MCTBH·T3H· 

KBX1 pe'lb 0 KOTOpbiX ,11.8.1\bWe. 

Kalii,IIBR Hll cepwll AHarpaMM (pucysox 115) ABeT a) speMR, noTpe6Hoe AMI 

OOCliBOJ«HBBHHR HAS npH HB'IB.IIbHOM C0,116pJKBHHH BOAbl B CBC.'II.eM 11Ae B 95%, 

6) o6'eMHblli K03!p!pH!JHeHT HB .'II.IITCAII AA.R l!BrHHB&TeAR If B) ltOAH'IeCTBO Bbl• 

ACMIIOI,t!CI'OC.R rasa Ka .'II.HTCAR B .1\HTpax D CYTKH, 

8 OCTBAbHOM paC'ICT He OTAII'f&eTCII OT BbiWenpHBC,II;eHHOrO MCTOAB IiAyHKa. 

CAe,4yeT AIIWb OCTBHODHTbC.II Ha CJ\eAytor,geM 38Me'I&HHH: flptoCC ABCT CBOII 

AHarpaMMbl ,liAR nepBOHB'l8AbHOI'O COAeplKBHHH BOAbl B MAe B 95%. 8 CAy•me 

MCHbWero COJICplKaHHII BOAbl B nocTyOBIOJYeM B 381'HHDaTe.llbHYJO 'I&CTb HAC, 

onpe,4CARIOT apeM.R0 UOTpe6Koe 4.1111 COOTBCTCTBYIOI,tlero yMeHbWeHIIR BABMHOCTH 

B 11.1\C B 3arHHB8TeAe C 95% 40 3B.48HHOii BeAII'IHHbl H COOTBeTCTBYIOJYIIil STOMY 

apeMeHH o6'eM Bbi'IHTbiBBJOT Hll 06JYCI'O o6'eMa 8BI'HHBII.TCAbHOI 'IBCTH. 

rr pH Me p: Onpe.-e.lllfTb speMII o6esBOltllfBBHHII no flpJOccy npH t = 12° npM 

yCAOBHH nepBOH8'18AbHOI'O COJICplt<aHH.II BO,I;bl B HJ\C B 92%, a KOHC'IHOrO- B 82%. 

Oo rpa!pHKY npJOcCa (pHCYHOK 108) BpeM.R o6e:aBO~HB8HIUI ,11.0 82% CO.liCp.'F.B• 

HHJI BO,II.bl B IIAC npH t = 12° OnpeACJUJCTC.II B 76 ,IIHeJI. 

Tax JCaJC nepaona'laAbHOe coAepzaaHe BOAbl a 1ue no flpiOccy 95°/0, a no 

HaWHM ycAOBHJIM TOAbKO 92°/0, OO.IIJ'IeHH)'JO ~Hiflpy B 76 ABell CM.4yeT YMCRb• 

WHTb Ha BCAH'IHHf BpeMeHII, 00Tpe6aoro ,II.A.R o6eSBOMIIBBIIHR HAS C 95°/0 ,110 92°} o· 
no TOMY .'ll.e rpa!pHKY Bp~MJI BTO paBHO 12 ,I;HIIM. TaKHM o6pa80JII, HHTepe· 

1 P r 11 ss, Fortsohritte in der Ausfaulung von Abwasserschlamm, 1928. 
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CYIOJ!!ee Jtac speM.II o6e.aso"-HBBHHR paaRo 76- 12 = 64 AH.II. Opolj>. C. H. 
C T p or a H o a np e,4.11araer HHolt npue~ AJIR pac'4eTa .sarHnBaTeAhllbiX '!acre A 
aan.uep·6acceJhiOB,1 

u...... 6'-J!'~ "· 

Puc. 115. A~<arpBMMhl npiO"CB. 

CrporaHoa yKUbiBaer, 'ITO s ocHoHe scex cyw;ecTBYIOQ!HX npneMoa onpe.~te· 
.1\eiiHR Ky6uyphl HJ\OBbiX Jl'aMep (.aarHHB&Te.llbHbiX '18CTeii) .1\emHT CHJ\hHCHillee 
B.II.H.IIHHe TeMnepa TYPbl Ha cxopocTb npou.eccoa. 

AJ,..11 ::htwepos BTH!Il epoKoM onpe.~te.ll.lleTCJJ apeMH xpaKeHI!II" oca.~tJCa. ,4AH 
10° HJ\OBaR JCaMepa p8C'IHTbiB8CTC.II Ha 120 ,IIHeft xpaHCHH.II OC8,1lK81 ,ll.l\.11 15° --
60 ,IJ;Hel H T, A· 3a BTO apeM.II OCS,IlOJC B 8Mwepe YIJAOTB.IICTC.II B C8MOM HH.ay 
AO CO,Ilepll!aHHH 88-85°/0 BO;'I;bl, T. e, B TpH pua no cpaBHCHHIO C nosepXHO· 
CTHbiM C.II.Oel\1 {95° /o BO,Ilbl), 

B cpe.~tneM ,ll.l\.11 sceJI MaCChi oea,~~;JCa s 8Mmepe MOJt:Ho rrpi!HRTb 90°/0 BOAbl, 
T, e, e'IHTITb VDJ\OTRCHI!e B ABI pasa, DO cpaaneRHIO C IJOCTYDHBWHM CBCJIC.HM 
oca,~tJCOM (95°/0). KpoMe Toro, ocaJtOK pacnaAaeTcH -rrn ::~a,~~;aHHIO, He MCHt>we, 
'ICM Ha 50°/o· TalC KaiC o6'eM OC3,1liC8 HI 1 lEHTe.l\.11 B XO.!UIJICTBCHHO-Ij>e((a.ll.bHOit 
li!H,Ili<OCTH- BCJ\H'IHH8 npaKTH'ICCICH OOCTORRHa.ll (a Cpe,I!HCM 0,7.11 npH 95°/0 BO· 
Abl), TO HJ\OBYIO J:aMepy C ,ll0CT8TO'IHOH TO'I'HOCTbiO 1\IO.li!HO oope;l;CJ\HTb no HH· 
.lllec.lleJtyro~geli Ta6.11.Hl.!e, rAe .~taeTc.ll I<y6aTypa sa 1 .li!HTeAR 11 npogeHT cyTo'l· 
uoJI .aarpy.aKH, 'ITO no cyryecTBy npogecca Han6o.11.ee xapaKTepHo. 

YnAOTHeHHe Ifill npHH.IITO Ha 50°/o (c 95°/o BO,I!bl AO 900fo); pllcna,ll BCJ\C;'I;CTBI!e 
rHKeHH.II 50°/0 OT ynAOTHeHHOrO 11.1\31 T, e., HCXO;'I;.II Hll 0,7 A HI 1 :>1\HTe.I\JI- OO­
JIY'lleM OCTaTOI: w = 0,7 X 5 X 0,5 = 0,175 A, 06'eM xaMepb! ,llA.H OAHoro ~If· 
Te.11.11 no.lly'laeM YMHozeKHeM cpoxa 6pomeHHH Ha 0,175. OJJ;naxo, naccusHOCTb 
HHlt(HIIX 'l3CTeif OCI,Il;ICI H HeCOBepweHCTBO nepeMeWHBaHHll 38CTaBJ\liiOT BBOAKTb 
nonpaBO'IHblif xoa!p!pKglleHT 3. TaKHM o6puoM, 110 CTporaHouy o6'eM Ha op;Ho· 
ro liii!Tei\Jl W = 0,175 X 3 X t = 0,525 t, rAe t- cpoK 6pol'KeHHH (nepernH· 
B8HHJ1), 

,4.11..11 8Mmepos pac'll'T Be,lleTCR no cpe,llHeJI 3HMHeii TeMnepaType CTO'IHoil 
l'KII,IlKOCTI! (Ta6AilQa 18). 

I C T p o r a H o a C. H., MeTDAbl 6KoAorH"<eCKoii O'IKCTRK, 1933. 
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Ta6AH!!a 18 

Pace'leTHble .lRHHble Jlhll 8MwepcKH>< 6accei<Hoa. 

TeNnepaTyP& CTta4HoH CpoK H 6po:9:Clflt.R 06'eM HQ ) 11\HTeA.R % c: YTD'IKoii nrpyAl<M 
iiOAbl 9 I'JC B cyn.:a:x . -'• K o6'cMY H~OB. Ka.Mept.l 

6,0 210 110 0,64 
7,5 180 95 0,74 
8,5 150 79 0,88 

10,0 120 63 1,10 
12,0 90 47 1,49 
15,0 60 31 2,22 
20,0 30 16 4,45 
25,0 I 21 11 6,10 

8 1932 r. Coi03BOACTpoeM 6biAII ycTaHOBAeubl cAe,llytOryHe IIOpMbl 3arHHBa· 
TeAbHoli 'laCTH 8Mwep·t5acceliHoa ,IIAJI ycAOBJdi CCCP (KoMHcceeli 110.4 npe,4ce• 
,ll3TCJ\llCTBOM !IpO!p. TI. C. 6 e A 0 B a), 

Ta6 AM!!& 10 

,4Jill MBAbiK )'CTBHOBOK (HaC~JII!HHe 
JIO 2000 'leA) 

9- 10"C 
11- 12" 
14- 15° 

75 
60 
45 

Ta6 AHya 20 

AAR c pe.lHHX H 6oAbWKX ycTaHOBOK 
(HaceAE'HHe 6oAee 2000 'leA.) 

Cp!IJHC rofloBaR Te~mep. • 
eTa\IMoA BOAbl 06 eM tU. I JKMTe.Aa B A 

9 -tooc 
11- 12° 
14- 15" 

60 
45 
30 

EcTecTBeHHO B03Hlll\aeT uonpoc, KaKoA ;Ke H3 MeTOJtOB pac'leTa c/le,~tyeT npeA· 
IIO'ICCTb1 KaKolf 113 HIIX 6./llllt:C K ,llelkTBIITCJ\bHbiM YCAOBIIJIM 3arHHB311HR OC8JtK8 
a 8uwep-6acceliHax a ycAOBHJIX CCCP. 

Momuo c AOCTaToiJHoli onpeAeAeHHOCTbiO cKa3aT~>, 'ITO !!H!flpbl, no.lly'laeMble 
B pe.syAbTaTe IIO,IlC'ICTOB 110 HeKOTOpbiM 113 MCTO,IlOB IIO,IlC'IeTa ,llOBOAbHO 6AH3KH 
,~tpyr K Apyry. 

TipoaepHM !:ITO Ha np1n111epe. 

n p II M e p: Onpe,lleAIITb o6'eM 3arHI!BaTe./IJ>HOII '13CTII 8Mwep·6accei1Ha, o6-
CAY.lt~IIB310Jyero 10 000 'leAOBeK. HopMa BO,IlonoTpe6AeHHll 150 A Ha 'leAoBeKa, 
cpe,IIHCrO.!lOBaJI TeMnepaTypa CTO'IHbiX BO,Il 13°C, 

1. TioAc'!eT no HMroq,y: 
HopMy Ha O,llHoro )I(IITeA.II cAeAyeT np11Hl!Tb B 20 A. 06JyaH Ky6aTypa 3arHH· 

BBTeAbHOH 'IBCTII 20X10000=200000A=200..u3• 

2. TioAc'leT no EAytiKy: 
BpeM.R o6eBBOJK\!BaHHII c 95% BO.!lbi AO 80% (o6bi'IH3ll uopMa JlAII 8Mwepou) 

no p11CYHKY 111 paaHa 80 AHRM. 
nonpaBO'IHblli 1\:0B!p!pH~!J!JeHT Ha TCM!Ieparypy B 13° ITO pHCYHKY 112 paBell 1,2. 
CAe.!loBaTeAbHO, no.IIHOe apeM.R o6eBBO!KHllaliH.II 80 X 1,2 = 96 AH.IIM. 
flo AllHHbiM C. H. CTporaHOBa coAep!KaHne aaaeweuublx BeJgeCTB a CTO'I· 

HblX BOJlBX II PH BO,IlOIIOTpe6AeHHH B 150 A HB 'leA08eKa B cyTKH paBHO 333 Mt/A. 

TipoueHT OCBlK,IlCHIIII npHMeM B 70%. 
Co,~tep)l(aHHe BAarH a c&eMeM HAe 95%. 
Tor,4a cyTO'IHOe KOJIHqecTBO cee~ero HAa c BO.!lOII onpe,lleAIITC.II no !popMy.11e: 

QXnXp 
F = 1000000(100-m) = 

1SOOX333X70 _ ~ 
1000 000 (100- 95) - 7•0 M {cgmKu. 

06' eMHblil KOBcJl<fl!!!!HeHT C onpeAeAI!JTC.R no '!epTe"'y 113 np11 TeMnepaType 
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B l3°C, HB'lB.JibHOMY COACPMB.IJHJO Bl\arH B 95% H BpCMCHH ofie3DOMHB8HHJI 
B 96 AHelt: 

C=38. 

V = c . P = 38 X 7 = 266 .M9
• 

EcAH JllC IIOBCCTH paC'lCT 118 JllHTCJIJI, TO o6' eMHZiiM KO::tiJI!IIH!JHCHT Cl Ha MH· 
Te.AJI 6y,~~;eT paseH 38, a o6~aJI xy6B.Typa .BarHHBB.TCIIbHOlf 'IBCTH 6y,AeT paDIIB 

38 X 10 000 = 380 000 A= 380 M.
8• 

3. no,II;C'IeT 110 np!OC:cy: 
no pHCJIIICY 115 oope,II;C.IIJieM paRee BpCMR 06e.BBOJ!lHB8HHJI- OHO paBHO 

96 ,II;HJIM. 
Q6'eMHbllf KOBIJIIf'H!!HCHT C H8 JllHTCJ\R paseH 38 A. 

CAe,~~;osaTeJ\bHo, o6'eM sarHMB&TeJ\bHOlf 'laCTH paaea 

v =GIN= 38 X 10000 = 380000A = 380.M:1• 

4. noAC'lCT no CrporaHosy: 
06' eM .BarHHBBTCJ\biiOlf 'l8CTH paBeH 

V = 0,525 t.N, 

r ,~~;e t- npoAO.IIlKHTe.llbHOCTb 6poseBHJI np11 13oC = 80 AHRM, a N - KOJ\II'JecTBo 
JIIHTCJ\elt -10000 'ICI\OBeJC, 

v =0,525 X 80 X 10000 = 420000A=420M8
• 

5. Do HOpMaM CoJO.BBOACTpoll: 
- Ka 'le.lloeexa npu l3°C- 37,5 A, a ecero o6'eM .sarKHBaTeJ\bHolf 'IBCTII 

37,5 X 10000 = 375000 A= 375 ..w3• 

H.s npllee,~~;eHKoro npHMepa BIIARO, 'ITO !JHIJipbi, noAy'leHHble no MeTOJUIM 6.11yH • 
xa- Ha MHTeAJI, Op10cca H HOpMaM CoJO.BBOACTpOll cosna,~~;a10T- 380 11 375 .M8 

no CTporaHoay ijH!ppa HeCKOJ\bKo npeyse.1111'1eHa ( 420 ..w8
), 'ITO MO;t;eT ObiTb 

o5'RcHeHo TeM, 'ITO s HOpMy CTporaaoaa BXOAHT npH6JIH)'f(CHKblli nonpaaO'IHblli 
KOBIJI<IJH!JHeHT D3". 

no MeTOAY DJIYHKB 118 pac'!eTa 06!Mero KOJ\H'ICCTBa CTO'IHbiX BOA noAy'laeTCJI 
o6'eM scero B 266 .M3

1 'ITO o6'.liCHJieTCJI HeAOy'leTOM ,~~;elfCTBHTeJ\bHOrO KOJ\H• 
'ICCT88 Bbi118A810!BHX BSBCWCHHbiX BCJ,gCCTB H3 CTO'IHbiX BOA II npeyMeHbWeHHbll\1 
no B.~~ynxy o6'eMHbiM xo9IJIIJIMUHeHTOM C. 

HaAo AYMBTb, 'lTD B 6.1\HIIIaliwHe roAbl MOl!IHO 6y,~~;eT Ha onb!Te BblcrpoeHHblx 
y Kac B Co10se 11 BKCIIJ\OBTHpyeMbi:X: 3Mwep·6accel1Hoa J!B.Tb 6oAee nposepe11· 
Hille MeTO,lbl paC'IeTa. 

B 1933 ro,~~;y HKKX PCCflCP 113ABHIII speMeHHble KOpMbl pac'leTa 3Mwep·6ac· 
celiKoB (eM. npHAOllleHI'!e I). 

§ 31 

KOHCTPYKUHH :3MllJEP·BACCEAHOB 

KoHCTpyxyKll :3Mwep·6accelfHoa cyl,ijeCTeyeT 'lpe3Bbl'lal1Ho MHOro. 
B xa'!eCTBe IIAAJOcrpa!JIIH npHee,~~;eM qeprem11 :3Mwep·6acceliHoB B Bop'lecTe• 

pe (Worcester), p11cyRoK 116, H a AAb6&HH (Albany), pHCYHOK 117. 
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npHBeAeHHbllf Tlln dMmep·6accelfHa (pHCYHOIC 116) RBXO,IIIIT Cet'ie npHMeKeHHC 

so MHOrHx ropoAax. OcHOBHble pu111ep1>1 dMwep·6acceiisa BHAHbl 113 pHcy11n. 

no AAHHe 3ai'HIIB8TCAbH3ll 'lBCTb pa!AeAJieTCJI Ofibi'IHO HB 3-4 'lBCTH TOHKHMII 

npOMe..:yTO'IHbiMH CTCKBMII. B IITIIX CTeHaX HHOI'A3 ycTpai!BIIOT fiOAbWHe OTBep• 

CTIIB, paCilOAOIKCHHbiC HH)I(C ypoBHJI I!Aa, H83K&'IeHHe KOTOpi>IX CDOC06CTBOBITib 

paBHOMepHOMY pacnpe,llell.eHHIO no AAHKe 6accel1Ha OCe,II&IOJBero HAa, 

P1<c. 116. 9uwep·6acceii:H rep. Bop,.ecrepa. 

0poMe.JKyTO'IHI>Je CTeHbl ycTpaKBIIOTCl'l B OCHOBHOM H3 KOHCTpyKTHBHbiX COOfi· 

paJKeHHII, OAHIKO, H3MI'IKe TIKIIX I'AYXIIX CTeH, p33AeAliiOJBHX 381'HIIB8Te.A.bHYIO 

'IBCTb Ka pliA OTAeAeHHil, npeAOXpBHIICT BCCb dM!llep • 6accelfH OT 3ap11KCHHII 

ICIICAbiM fipoJKeHKCM1 CCAH T3KOBOC Ha'IBAOCb B OAHOM 113 OT,IICACHHH,BCACACTBHC 

HCfiAaronpKHTHbiX YCAOBI'IJ! AAR IIIII!IICACIITeAbKOCTII fiaKTepKJ MeTIHOBOrO fipo• 

lt<CKKR. Oco6eHHO STO aaJKHO np11 IICnOAbliOB&HHII noAy'laiOJBerocs a npo!,!;ecce 

nepE'rKKBaHKII raaa. B CHAY H!AOJKCHHoro ycTpoltcTao oTaepcTHii a cTeHax a 

3TOM cAyqae HepayiiOH3AbHO. 

PaaAeAeHIIe aar-HIIBaTeAbHOH 'laCTH sa 6oAbWOe KO.II.H'leCTBO OTAeAeHHit (caepx 4) 
He BblllbiBaeTCJI KOHCTpyKTHBHbiMH ccofipa.'lleHHRMH1 a B CMbiCAe paBKOMepHOI'O 

plcnpeAe.ll.eHHJI OCBAKa, AIJKe npH H3AH'IIIII B CTeHaX OTBepCTHif, l'IB.I\SICTCR 

OTpl!gaTeAbllbiM, TBK JIIK B cpeAIIIIX OT,I;eAeJJKJIX IIAB fiblaaeT Blll'li!TeAbHO MCHbWe, 

HMro!JI yxaablaaeT, 'ITO no,~;o6Ral'l om116Ka 6b1Aa ,~;onyJBeHa a ycTBHOBKe Ille· 

HeKT&AH (Schenectady), r,~;e 61>1AO ycTpoeHo 8 CTAeAeHHil, npH'IeM uy6HKI OM­
wep • 6accellaa np11 STOM 6111Aa 'lpe!Bbl'lalfHo Ma.ll.a, 

06!!!aR rAy61111a 3Mwep- t'iacceitua a Bop'lecTepe 10,05 M. fAy511Ha dMwep­

CKIIX 6accei1HOB KOA~6JICTCII B CpCAHCM B npeAe.llaX OT 8 AO 12 M, yMeHbWaTb 

rAy611HY HIIJKe YKB.!IBHHbiX rrpeJ;e.II.OB He payiiOKIJ\bHO, TalC KIK 60.llbW3B r.ll.y611H3 

dlllwep • 6accel1Hoa cnoco6cTuyeT nOA,llepmaKHIO 6oAee BbiCOKoJ:I TeMnepaTypbl 

B 331'KHB8Te.ll.bHOJI 'IICTII, ynAOTHRCT 11.11. II YAY'IWieT BTIIM ero KB'IeCTBO B CNbl• 

CAC 6oAee CKOpOJI nOACYWKH ero HI MJI.OBbiX ITJ\Oig8,4KIXo 

KaK BIIAHO 11.1 'lepTellla, AHHJBY dMwep • 6accelua npHABIOT He TOAbKO none· 

pe'iHblli YKJ\OH AMI AY'IWei'O cnOA38HIIIil HJ\11 HO II llpO,IIOJ\bHblll B npe,l;eAaX KBJIC· 

AOI'O OTAe.lleHHII1 K cepeJ;IIHC ero, rAe II ycTaHaBJI.IIB&IOTC.II Tpy6111 ,I;J\R OTJKHMB 

H.IIB, 01' ,l;eAbHO AAR KBJIIJ;Oro H3 OTAeAeHHil. 

Ha pHcyHxe 117 npeACTaBJ\eH 3Mwep • tiaccellH a rop. A.11.b6aun. 
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KoncTpyKQHII u ncH08Hbie paaMeph! IICHhl n:a pncynKa. 8Mwep- 6acceiiR pac­

no"o""e" sh!we nosepxROCTH :aeMM!. 
He,~~;ocTaTKOM 8Mwep • 6accellna H AAb6an11 BBABeTCR CI\01!\HOCTb no,II;80A8 

Pne. 117. 3a~mep·6seeells rop. A.u6ann. 

H OT80,!1;8 CToqnolf BO,IIbl H CAHmKOM WllpOKBJI rBI\ilepe.ll .11".11 OTBOAB neperHH8· 

mero 11 .... 3, B OCT8.1\bHOM 9T8 KOHCTpyKgHJI B!TO,.He YAOB,.eTBOpHTe.l\bHB, OCO• 

6eHHO AAR JlOAy'leHHII ra2a, T8K KBK ,IIAJI BTOrO He Tpe6yeTCB cnegPBAbHOrO nepe­

Kpb!THII SBrHHBaTeJ\bROif 'IBCTH, CH86.MeHHOli COOTBeTCTDYIOI!lliMH KOAOBKBMH. 

3saqnTeJ\f>HO npo~ge peWHTb 38,11B'IY 00,1180,118 H OTBO.IIB CTO'IHOH BO,IIhl K 8M· 

mep • 6acceifH8M (s KpyiiHb!X YCT8H08KBX OHio! ycTp3HJI3 IOTCJI rpynnBMH B KeCKOJ\b• 

KO 6acceiiJIOB) nyTeM ycTpOJiCTBB OK&JiMABIOJYIIX no nepHMeTpy OTKph!Tb!X .1\0TKOB. 

C yeAbiO 6o.llee """ Menee pa8HOMepnoro pacnpe.~~;e.~~enHn ocaJ~ABK.Q:!HXC.II 
83BemenHbJX 'IBCTKg, no ,11.1\HHe 6accelln8, l'!'e.l\aTe,.bno nonepeMeHHOe nanpasAenne 

CTO'IHOH IO.Ithl B 8Mmep • 6acceifne. 

8TOMY yc .... 08HIO COOTBeTCTBYIOT rOp1130HTB....:follble .1\0TKH, CH86ll!.eHHhle npoc· 

Th!MH lliH6ep&MH ,11.1\R peryAHpOBBHHB HanpaB .... eHHR ,II;BHJI!.eHKII CTO'IHOli BO,!I;N. 

Ha pncyH~e 118 DOK838H8 CXeMa TBKHX AOTKOB1 .880pOeKTHp088HH8JI ,11.1111 Bpe• 

Mennoll O'IHCTHOli ycTanoBKH rop. HnKo.l\aesa. 

C ye.l\biO npe,~~;oxpaHeHHJI nO,II;BOABJ!!HX CTO'IHYIO BO.ItY K 2huuep • 6accelfnaM 

A0TK08 OT 3aHI\eHHH 1 CROpOCTb ,IIBH/KeiHIJI BO,II;bl B HHX He ,!I;OA.MH8 6b!Tb MeHee 

0,6 MjCTt. 

11s AOTR08 Bo;ta nona,11aeT 8 8Mmep- 6accelln 'lepe:a coe<~;nRHTe.ll:t>Bf>Ie xaH8Ahl, 

cRa611':eHHhle wn6epariH. 
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Opuae,lleUHble TIIDbl 8Mmep • 6acceltuoa IIMeiOT sarHuBaTeA&HylO qac'l'b c 
npAMoyrOI\I>RbiM oqepTaHHeM. CpaauuTei\I>HO 6oA&UJaR rAy6~<taa 3Mmep • 6accelf• 
HOB npu CKBepHbiX: rpyHTBX: C BbiCOKifM 
CTOliRHeM ypOBRR rpyHTOBbiX BOJt Bbl· _ Jloro~ 

JtBHraeT BO!IpOC 06 lf3MeiJeHHH KOHCTpyK· 1 

j&HH !10,.!13eMHO.If 'IBCTH 3Mwep • 6acceJIHa. == 1, 
TaKoil KOHCTpyKgueli Molll.eT HBHTI>Cll 

nepaona'faAbHall KORCTPYKYHSI 3Mmep • 31'1 HI 

6acceltaos, sanpoeKTHpoaaanall HMroqJoM l j \ 
u I!peACTaBASIIOIYaR co6oro ABa (IIAH ue· 1 
CKOAbi<O) BepTHKBAI>HbiX KOAOAga C yeT• 
poeHHbllll no aepxy oca;tO'IBbiM !F.e.11.o6ou. 
B cuAy naAH'IHll &THX KOAOAgea o6bi'IHO 
8Mwep • 6acceJiHbl HB3biBBIOT 8Mwep • ! 
KOJ\OA!!BMH. 

Ha pucyaxax 119 -121 npe,llcTaBAeH PHc. 118. CxeMa AOTKOa y 9Mwep· 
TaKoro Tuna 8Mwep • 6acceiiR, sanpoeK· 6acceii><ou. 
TnpouaHHblii npoip. H. K. 1.{ u lll. o a bl M 
AAH rop. flHTnropcxa. 1 

HaAH'fHe aepTHKBJ\I>HbiX KO.II.O;tgea no3BOJ\lleT ocyi!JeCTBHTb coopyJKeKHe ony· 
CKHbiM C!IOC060M, KpOMe TOro, TOJ\f!JIIHB CTeH Ol>a.Bb!BaeTCH B CAy'fae Kpyroaoro 

... 

PRe. 119. 3Mwep•6acceiiH rop. nATHrDjlCJ(B, n.l\aH, 

I 

,~~----

-5 

• • 
I 

PHc. 120. 3Mwep-6accei<H rop. namropcKa. npo,IIOAbHblK pa~pea. 

I y H "'0 B H. K., npo!ll •• KaHMK'laiiHII rop. nliTHropCI<ol, 1915, 
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O'lepT8HHJI COOpyll'.eHH.R B OJ\.&He 3K&"'HTeJ\.bKO :MeHbWe, 'leM npK KBOI.APaTHOII HJ\.H 

np HIIOYI'OJ\.bHOM, 
npHDeAeHHDJI KOHCTPYK!JHll He lleH.ReT ycAOBHii OCD!IIlAeHIUI CTO'IHOJi BO,IIbl1 TDK 

KDK OCDAO'IHblli J\.OTOK OCTaeTCJI 00 cy!£eCTBY HeH3MeHeHHbiM. 
8 He6oJI.blllHX ycraaoaxax '!aero npH ':::==---l.h ----··-~ 

,___ "' : CKaepHbiX BOAOHOCHbiX rpyHTBX npH• 

~-~Jv. -----i 

I -r · l -, 
I . 

'o 

i I 

' 
I 
' ' 
! 
' • 

' I 

i 
I 
* 

i I 
______ l J 
-------

P><c. 121. EMwep·6acceli>< rap. nJITJiropcKa. 
llonepe'<Hbllt pupe3. 

MeH!IIOT 8MWI!p • 6acceliHbl C Kpy• 

I'UBbiM ABHJIIleHHeM BOAblo C TO'IKH 

speHHII xoacrpyK!JHH Tal!oro 8Mwep· 

6accd1Ha, TOI'AB yme KOAOAYB, aospa· 

JllleHHii BeT, TBK KBK 6esyCAOBHO TBKB.II 

KOHCTPYK!JHH JIBJ\.R~TCJI HaH6oAee pa· 

J,!HOHBAbHOH 1 OAHBKO C TO'IKH speHHll 

ocp<f!exra ocaerAeHHR o11a o6A&AaeT 

pHAOII Ae<f!eKToa (pRe. 122). 
BOAS B TDKOM KOAOAlJe, B ero oca• 

AO'IHOJI 'IBCTH 1 ABHJIIleTC.B He DOAHblll 

Ce'leHHeM, a npH6JI.HIK8eTCJI K yeHTpy 

IIOAOAYD1 npH'IeM Ce'leHHe DOTOIID no• 

Ay'laeTCJI SHI'IHTeAbHO MeHbWe Ce· 

'oleHHJI OC&AO'IHOI"O AOTKa. 8TO yae• 

AH'IHBBeT CKOpOCTb ABH!II:eHHH1 yMeHb• 

waeT apeMR OCD:«~eHIIR, a, CAeAOBDTeAbH01 H yMeHbWaeT B<fJ<fleKT OCBeTAeHHJI. 

KpoMe Taro, npH MDAbiX paauepax IIOAOAIIB d (MeHbWe 4·x Merpoa), BXOAHI!IDJI 

CTpyR OOTOKB MOlleT YXOAHTb BHH3, B 3a!'HHBaTIMbHYIO 'IDCTb, MHHYH OCBAO'IHblii 

AOTOK1 If DOJIBJ\.JieTCJI C OpOTHBOOOJ\0-"'lHOil CTOpo • 

Bbl1 y BbiXOAD H3 8111wep • IIOJ\.0,4!J81 npH 3TOM 

K&'oleCTBO CTO'IHO.It BOAbl H3•38 DpOX0/11,4eHHR qe• 

pea .lai'HHBaTeJ\.bHYIO 'IBCTb 3H8'1HTeAbHO yxy,4wa· 

eTCR. 

0AHBKO, YCAODHJI COopyllleHHJI T8KHX KOAOA!JeD 

KacTOJ\.bKO 6.\aronpHRTHbl, 'o!TO c OTPH!,!aTeAbHbiiiiH 

3<fJctleKT8MH OCBeTJI.eHH.B ne C'o!HTBIOTC.R OpH cpaa• 

HHTeJI.bHO 601\bWHX p83Mepax KOJ\.OA!IeB. 

a~o~wep. 6acceiiHbl KBWJIH y Hac B CoJOae npHMe· 

HeHHe a xaH&J\.H3BlJHH ropo,4oo Xapbxoaa, TyAbl, 

Buy, 5lpoc.\aBAJI H MHOI'HX ApyrHx. 

3a noc.lleAHee apeMH l!anpoenupoaaHbl 8r.~wep • 
6acceJIBbl AAJI npeABBpHTeJ\.IJHO.It O'IHCTKH CTO'IHbiX 

BOA pHAOM ropo,4oa Y xpaHHbl: CraAHHO, .1\yraacK, 

Hnxo11aes, BHKKHya, HHKODOJ\.b H AP· 

Ha pHcyHxax 123, 124 H 125 H3o6pa....:.eH or· 

CTOJiHbiJi 6accei1H THO& 8111wep, DOCTpOeHHblli B 

r. XapllJCoae a 1914 r., a Ha'laJ\.e cTpouTeAbCTBa xa· 

Hi11H3&QHH r. Xapbxosa • 

.. I 

---- -- - . -- - ----- ---- ------ -- - -- -- ---- - - - -- - -- - -- -- - ---- - -- . . - - --

~ ~ 
P><c. 123. 3xwep-6acceiiH rop. XapbKOBa. n .. aH. 
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:3Mwep npBMOyroAbHbllf, C ABYMR OCIJI;O'IRbiMH AOTK8MH H 3arHHB8TeAbHOJl 

'laCTbiO Me!!lAY HHMH. OcHOBHble paaMepbl BHAHbl ua qepTe.i'Ka: AAHKa,- 35,25 M, 

WHpHHa 8,90 M, rAy6uHa OT 7,0 AO 9,15 M 1 He C'IHTall yr<\y6AeHHB AAII c6opa HAlo 

Suwep • 6acceiiH XOTR He HMeeT nepe~tpbiTHR R8A 3arMHil&TeAbKOII 

HO O'leHb JlerJCO MOJF.e'l' 6b1Tb IICDOJ\b3088H ,IIJ\11 DOJ\y'leHHII ran, 

BpeMR npe6biNaHHII CTO'IHOII BOAbl a oca,IIO'IHOII 'IICTH 2,75 11aca, 

'18CTbl00 

CJCOpOCTb 'V = 2 .JKM/Celt. 
B AOTIC&X ycTaaoBJieHbl 2 auci!-

'!Ke neperopOJIKH- OJIHa a Ha'laAe 
HI paCCTORHHH 2 .IK JIAII Bblp8BHHB8• 

BHII cTpyu u pacnpeAeAeHKR JI(HJI• 

JCOCTH no acelt wupuKe ceqeaus 

AOTI<a, BTOpaB y KOH!:J8 HB p8CCTO· 

RHHH 2,5 .IK ,1/;JI.R yAepaaHHR DAaaa• 

IOfllHX BeJBeCTB. 
06'eM :aarHHB8TeAbHOJl '18CTH 

-970 .JK
8

• 
• I 
• 

CoAeplUKHe BOJibl B xopowo ne· 

perKHBWKX OC8JIIC8X Da,llaeT JIO 

84%, npHqeM oca,IIKH .11erKo no,11· 

JIIIOTC.R ocyw~te. 
:3Mwep • 6acceliKbl AJIR rop. CTaJ\HKO 

0 

- ..... -.----

125. 3 .. wep·6accei<H rop. Xapuoaa. 
nonepe'<HIIIR paope1. 

aanpoeKTupoaaHbl s BHAe AByx p11,110a 

Pnc. 126. npoei<T a ... wep•6acc~AKa .V,8 r. CTa.AHKOo 
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!5aTapelf DO 10 aMmepou, ttpH'IeM I!BlE,IIbllf H3 !)acceJiHOB pBC'IHTBH HB nponycrc 

3678 JIC B cyTKH H3 pac'leTa 19 000 'le.llOBeK npH HOpMe BO,IIODOTpe6t.eHHR OKOJlO 

190 A HB 'leAOBeKa B CYTKH BMeCTe C npOMblWJleHHbiiiiH BOJIBMH. 

3Mwep • 6acceiiHbl unpoeKTIIpouanbl THna AAo6aHH. .4AnHa l<3.11£AOro 6ac­

cei1Ha 28,9 M1 W11pHH3 9,55 M, rAy6HH3 06Jy3R 10,35 M, H3 HHX OC3,.!!0'1H3R '13CTb 

2,40 .M, Hei!Tpa.llbH3R 30R3 0,5 M 1 Bb1COT3 33rHHB3Te.llbHOJI 'IBCTH 5,3 M H, HBICOHejd, 

HHJI£H3R '13CTb ,.!!All neperHHBmero H.ll3 BbiCOTOH 1,55 JIC. 

3Mwep pac'!HTaH no BAyHKy. Cpe,.!!H.IIR ro,IIOBBR Ter.mepaTypa CTO'IROil BOAbl 

13 °C. BpeMR nepernHBBHRII 80 ,IIHeii. 

EMKOCTI:' .BarauuaTeAbnoii qacTH na 1 2\!.HTeMI -43 A. 3Mmep • 6acceliabl aa­

npoeKTupoaaHbl H3 Jl£eAe3o·6eToHa (pucynoK 126). 
,4nuJye ycTpoeao HS MecTaoro KaMRII nec'laHHKa c noKpbiTHeM coepxy geMen· 

THOll WTyKaTypKoif. 

3arHHB3Te.llbR311 '13CTb .>KeAe3o·6eTOHHblMll neper0,110pK3MH p83,1te.lleHa H3 4 
ll'leliKH. 

CrcopOCTb oca.z,lleRHR npu cpeAHeM pacxo,11e 4 MM/ceK. lliupuaa oca,IIO'IHbiX 

&eAo6ou - 3,10 .M. 

PasBOCTb ypoaNell BOAbl D aMmep. 6acceilae H KOHj!a Tpy6bl ,11.11..11 OTli!HMB 

H • .\8- 1,5 M, 

CTOIIMOCTb 3Mwep • 6acceiiaoa onpe,lleAl!eTcH 11 4-6 py6. Ha o6cAy.lii.HBaeMoro 

IC3H3AH33ijHeii .IEHTe.ll.ll H B 40·60 py6. HB xy6oMeTp CTO'IHOit BO,IIbi B cyTKH. 

§ 32 

,4BYX'5IPYCHbiE BACCEI1Hbl CHCTEMhl ,OMC" (OMS) 

Ocnoanoe OTAH'IHe 6acceilaoa cHcTeMbl 0Mc OT ONwep • 6acceit11oB cocTOHT 

B TOM, 'ITO OC8AO'IHblli JlOTOK B 6acceitR8X CHCTeMbl 0MC p3CDOAOMeH HHJ!Ie 

nooepXHOCTH BO,IIbl, K3K BTO BHAHO H3 pHCYHKB 127, npe,IICT3BIIR10Jyero nonepe'l• 

. - .... -. 
• 

PRe. 127. llayx'Bpycouiii OTCTOftHHK 

cl!cteii&J .OMC". 

-

OTa ze Tpy6Ka OTBOAHT H3Jl•meJC 

DODBA&HHH B Hee CBeJKIIX OCBAJCOB. 

112 

Hblli u npoJIOAbHbili pa:apellbl 6acceliua 

CHCTeMbi 0MC. 
CTo'loan ao,;a a na qaJle 6accei1Ha 

npoxoAHT qepe:a~upoyAoauTeAb, OTKYAB 

H DOCTynaeT B 38Kpb1Tblii riO,IIBOAllblli 
v 

OC3,110'1HbiH JlOTOK. 

B AOTKe aToM HME!IOTCJJ HltiKHHe ~e.llH 
AJI.R COe,IIHHeHHR OCB,IIO'IHOH '13CTII C 

33rHHBBTeAbHOH1 H aepXHHe Jyei\H AA.II 

AerKHX BCriJ\biB310JyllX BeJyeCTB, 

3arHHB3TeAbH3R '18CTb Cp3BHHTe.llbHO 

Mall.a no o6'eMy, oqeab ae.llHKa nouepx· 

HOCTb BOJibl Ha,ll 33rBHBaTe.llbHQli '13CTbl01 

o6ecne'IHBB10Jy3JI xopowy10 raaooT.,~;a· 
'IY H He60.Ilbmoil TO.IlJyHHbl ri.Il3B8101!JYIO 
!COp Ky. 

,4ao sarauaaTeii&Holi 'laCTH o6pa6o· 

T3HO B BH,IIe BOpOHOK AAR AY'IWero OT· 
.IEHMB HA8. 

,4AR rre peMeWHB3HI!JI B 33rHHB3TeAb• 

HOII 'IBCTH CBe!l<ero H.ll8 C y~e nepe• 

rHIIBWHM ycTaaooAeaa 40 MAC Tpy6Ra, 
o6ecneqasaJO~,gaR ue6oJ11>moif npoTor; 

BOJibl. 

BO,IIbl H3 ~arHHBBTCJ\bHOH '13CTH rrpH 
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§ 33 

ABYX'RPYCHbiE OTCTOAHYIKYI CHCTEMbl .AYBYIAAr" 

CxeMa OTCToDuaKa AysaAar npnseAeBa Ha pacyu~~:ax 128 H 129. 
CTO'IB&ll BOA& nOABOAHTCll K oTcToDnaxy a no xauaJI.y K H yxoAHT no xaHaAy u. 
0TCTOifRHK a COeAIIHeH C pliAOM pacOOJ\.Olii.CHHbiM 3&I'HHB&TBJ\.BM B npH no· 

MO~H I,geJ\.11, 'IBpeJ KOTOpfiO B llii'HHBIITBJ\.b nonaA810T OC&l!.,II&IOI,gHCCJI B OTCTOii • 

HHKC a BSBCWCIIHble '18CTHj&bl. 

U I 

I 

I I iJ 

-

a 6 z 
• 

'-

Puc. 128. CxeKa IIBJll'apycaoro OT­
ctoilaa~a CBCTellhl ,AJBBII&r'. nJI.ao. 

PHAOM c sarnasaTeAeM a pacnoJI.o· 

lii.BH BTOpolf 3&I'HHB8TCJ\.b 1, COBAH• 

HBHBHblil' C OAHOII CTOpOBbl C 3ai'BH· 

B&TitJ\.eM 8 1 a C Apyrolf OpH DOMOIJ!H 

Tpf6bl iJ C K8H8J\.OM U, 

-. ~- ---L;=J;;~ ·:=:~--;::;-;:r;:=l ~ ----
. I ' I • ,, 

J 

I I ' I 
v 

Pac. 129. Cxe11a o~~oyx'apycaoro OT· 
cToiiBBM cactellhl .AJBRJI&r". Paspu. 

TaK&B KOHCTpfK!&IIJI 3&I'HIIB8TBJI.bHOif 'I&CTH ABJ\.8BT ee AO HBKOTOpOli CTCOBHH 

npOTO'IHOii. 

Yiaa. reAm 0 A b A (GedschoJd), OnHCbiB&R KOKCTpyKj&HIO OCBeTJ\.IITCAJI CHCTCMbl 

Ays~o~Aar, yKasblsaeT Ha TaKHe AOCTOHHCTBa ee: 1 

1. BA&I'OA&p.B COCAHHCHHIO B'l'Oporo .!I&I'HHB&TeAJI 1 C K&H8AOM U BCJI CIICTeMa 

38I'BHB8TCJ\.JI CT&ROBHTCR npOTO'IHOli, 'ITO COOCo6CTHyeT Ay'lmeMy nepeMBWHBa• 

HHIO cselll.ero HAa c y&e neperHHII&IOI!!HM, a cAe,llosaTeJ\.&Ho, H ycrmpl!eT npo­

yecc neperHHB&HIIll HJ\.a H fMCHbW8CT BTHM D0Tpe6Hblil o6'eM 38I'HHBaTCJ\.bHOil 

KaMepbl. 

KoAH'IeCTBO npoTeKaJOI,geli BOAbl MOlii.HO peryAIIposn& ycTaHoBAeuuoli aa Tpy· 

6e 0 38ABHlii.KOli; KOAH'ICCTBO 9TO B006I,ge He60AbWOC. 

2, llpoTO'IHOCTb .!I&I'HHBaTCJ\ll 381!!HI!!aCT OC&AO'IHYIO 'I&CTb oT Do08A8BH.B H3 

3arHHBaTCJ\.ll B aee 38I'RHBWeil BOAbl H HJ\8 OpH noCTfRJ\CHHH H.!l OTCTOiiRHKa 

CBe.lll.ell nopJIIIH HJ\.81 K8K BTO HMCCT MeCTO B aMmep • 6accelfuax. 

CooTBeTCTBYIOI,YHH o6'eM BOAbl fXOAHT npH aTOM B Tpy6y a. 
3. ooA&ma.a cso6oAHaR nooepxuocT& saral!oaTeA&uoli 'laCTH cnoco6cTsyeT AY'I'. 

well ra!IOOTAa'le, 6ol\ee 6biCTpOMY OOfCK3HHIO BCDAbiB3101£HX '18CTHy, a CJ\.BAO• 

saTeJ\.bHO, H368BJI.IIBT OT HenpH.IITHOCTeil, CBJI3811HbiX C B03M0lii.Rbllll o6pa30B8HHCM 

TOJ\.CTOII RJ\.8Bal01£el! KOpKM. 

4. Kounpy~:gas oTcToliHHKa cncTeMbl Aysa,~tar 11pe3Bbl'lailao npocTa H AOnyc­

KaeT COBepmeHRblil KOHTpOAb HS/1 BCCMH 'I&CTIIMH. 

5. HeAOCTaTKOM 6oA&WIIHCToa AByx'llpycnblx OTCTOHHHKOB HBJI.lleTc.B aecooT· 

seTCTBHe MClii.AY OCaAO'IHOil '18CTbiO H aarHHBaTeJ\.&HOil; B OTCTOliHHK3X CHCTCMbi 

.UyBH,II&I' OHO MOlii.CT 6blTb BbiDpaBAeRO 38 C'ICT fAJI.HIICHIIll 31I'BHBaTel\bHOil 

'!aCTH B. 

K coaaAeRHJO, a uameN pacnoplllll.eHHH seT yaq>posblx J18HBI>IX o pa6oTe OT· 

cTOiiHHKOB tlysaAar AJ\..R KpHTH'IecKoro CYliLACHH.R o6 ax yeAecoo6paauocTH. 

t G e d s e hoI d E., Moderne Abwasserreinlgunganlagen in S•chsen, 1927. 
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CAeAyeT AHIII& noA'IepKHfT&, 'ITO rrpH HCrroA&IOIIBRHR rasa, rroAy'laJOJ,!!eroca 
npH neperHHBBHHH HJI.B, HBARCTCII He06XO,.!IHNOCTh B nepeKphiTHH BeCbl\18 60AIJmOll 
lJOIIepXHOCTH sepJCaAB BOAhlo paBHOft rlAOJ,!!BAH ARB sarHHBBTeA~HOft 'IBCTH. 

,Lbyx'llpyCH&Ie OTCTOifHHKII CIICTCMhl )lyBHABr npliNeHeRhl B ropoAe Mroaxeue, 
rrpll"'eM no ABHHbiM ill T ex epa H Kerr He p a (Stecher und Keppner)1 ycrauoan 
pa6oTaeT C l925 rOABo ABBBR OCBeTAeHIIC B 80%, 8 ra.l C KBAOpHIHOCTbiO II 

6700 60AbmliX KBAOpltll. 

§ 34 

ABYX'HPYCHbiE OCA..U04HbiE KOAOA!Jbl CI1CTEMbl 

TPI1KC·YAbTPA" (TRIX-ULTRA) 

B ocaAO'IHbiX KOAOAyax cllcTeNbl Tp11Kc·Y A&Tpa npoliCXOAHT npeAsapHTeA&Hoe 
OTAeAeHHe ITABIIBIOJ,!!HX lleJ!leCTII nepeA BblrlB,!IeHHeM OCeABIOJ!lHX 'IBCTHy. 

CxeMa pa60Tbl KOAOAU8 TpHKC • Y A&Tpa cAeAYIOJ!!BR (pHcyuoK 130). 

tll'llfll'llltti'!VIIIIr,IJ A 
b.IAJUIM 11;11,1 o\11 8 
~JI'II'tlll nJI~"' ~ tt> c 
.UIJI.IJll-!!1\1 11~·\1!• Bl~ • 
ua.I)l'\HPa. D 
(!lt,.,...atli.PCJJ'IE 0 
llt.JI.&· pu~ .:: 
i&toraiAI'IDI\ l..o\111\J't f 

I 
~WlfiM1iJI• N 
Utlftolf'\1'1Afl1 '"'"" 
~.v-,,..,.10.1\ G 
lt.ITIIat~A../'11-. p 
'rlnu~JI r\JI...,_AIIJ H 
t.IIU!JthUIM_~A:M~JI M 
r~r.s~\n~:ra•\TPJ'I"' K 

~----~ I 
' 

H I 

' I • • 

- _.J. 

CTo'IHaH BOAa nocrynaeT 
no ropH30HTBJ\bHOMy npOTO'I· 
HONY KaHaAy A 11 KOAOACU,II 
Ha'laAe xoero ycrpoeHbl BXOA· 
Hble i!epTHK3.1\t-Rble KBHBJ\bl 
B, OTKyAa BOAI 11epe.1 oco· 
6hle KaMepbl C-oTAeAuTeAH 
IJABBBIOJ,!!HX Bei!JeCTB- nocry• 
naeT B nepsyro 'IBCTb OTCTOft· 
HHKa D1, B KaMepe C npo• 
HCXOAHT OTAeAeHHe n.l\811810· 
JBHX BeJBeCTII, MBC.I\8 H !!~.Hpa, 

KOTOpble H llbi.I\BIIAHBBIOTCR 
C IJOBepXHOCTH BOAbl 'IBCTH 1 
KO.I\OAQBo 

B nepso§ 'IBCTH orcroiHH· 
Ka D1 oceABJOT HaH6o.11ee 
Kpynn&~e ssaeweaable aeJ8e· 
cTaa. BropaB 'IBCT& oTcrol· 
HHKa D 2 coeAHHJieTcJI c nep· 
aoif OTIIepcTHeM 0, npll'leM 
BO BTOpol '13CTH OTCTOifRHKa 

Puc. 130. ,ltayJ.'llpycabli ocaAO'IBblii ROAOAeu cacreMbl D2 OCeABIOT yJKe 6oAee MeA • 
• T pRKC·Y AbTpa.. KHe 'IBCTHQblo n pol All flO A 

rlilBBBIOJ,!!HMH pe6paMH E, oc­
seTIIeHRBR IIOAB nonaAaer 11 cnycKuol KaHaA F. noA ocaAO'IHhiMH '-IBCTHMH D1 " 
D2 ycrpoeu o6J!!Hll sarHHIIaTeA&, caa6ll\eHHblll rasoyAOBHTeAeM K H Tpy6o'll N 
AAll OT.EHMa neperJIHBwero HAa. Ha Tpy6e YCTBHOIIAeHa 33ABHII\KB a. c OAHOii H 
Apyroll CTOpOHbl KOAOA!,IB HllleJOTCJI ll'f:IITJIJ«Hble KBH3Jibl M. 

<l>Hplllla, peKI\BMHpyiO~BR 8TH JCOAO,!Ublo C006J!!aeT, 'ITO pa60T810T OHH 6eso 
BCRKOrO 38li&Xa1 C llbiCOKHM aqupeKTOl\1 H II fiOCTpOi!Ke H 9KCIJJ\08T8l!HH HeAOpOrH. 

§ 35 

HEfiillT AACKI1E EACCEI1Hbl 

3aK3H'IIfBBll o63op COIIpeMeHHbiX ABYX'BpyCRbiK OTCTOIHHKOII, HeOOXOAHMO 
OCT3HOBHTbCll HI npe.&AOlKeHHbJX B 1910 r, ill T e ii e p 0 M (SteUer) THne OTCTOfl· 
HHKoll, HasblaaeMbiX HeiiwTaACKHMH 6acceiRaMH (pHc. 131, 132, 133). 

1 Stecher und l(ep pne r, Erweiterung der Schlammabgabe auf der Miinchener I(laranlage, 1932 
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B Hellw'l'aACKHx 6accei1Hax K&Mepbl oca&AeHHll " neperHHBaHHR pa3AeAeHbl, 

HO B OTIIH'IHe OT ABYX'RpyCHhiX OTCTOiiHHKOB, JC8Mepb1 BTH paCOOIIOII\eHbl Re OA• 

Ha Ha,!! ~pyroJI, a pR,'!OM, npas,'!81 B KaYepe neperHHB8HHH ypOBCHb BO,!!bl He· 

CJCOIIbKO HH/11\e, 'lCM B IC8Mepe OCB."!\,!!CHHH • 

• 

- ... -

Pac. 131. Heiim~BACKKH 6accei<H. npoAOAbHbiH pupe3 
no KBMepe oca"'AeKHll. 

Pac. 132. Hei<WTaACICHH 6acceliH. npoAOAbHbJR paspe~ 
no KaMepe neperHHBaHHS. 

Puc. 133. HeiiWTBACKHR 6ac ceiia. nonepe'!RbiH paape•. 

KaMepa ocaJ~t,!!eHHll npeACTaBAReT o6bi'IH&Iii OTCTOiiHI>Iil 6acceliH, s sepxaeli 

'18CTH npRMOYI'O.IlbROI'O ce'!ellHR, a B HHII\Heli TpanegH0,'!8JlbHOI'0 1 381<8JI'IHB810JBC• 

!'OCR B caMOM HH3Y He60AbWHM npRMOYI'O.IlbHOrO CC'ICHHH JlOTKOM. 

Cse111aH BOAB, noAAelll.aJBaH ocseTAeHHIO, nocTynaeT s AOTOK a, pacnoAol!teH· 

Hblii s Ha'la.lle KaMepbl ocazAeHHH. BbiTCKaiOr,yax H3 .1\0TKa a BOAa s Hanpas.l\e· 

HHH o6paTHOM OCHOBKOMY ABHJII.ellHIO, Ra HCROTOpOM paCCTORHHH OT IIOTKa, no• 

sopa'IHsaeT H ABHMeTCR, KaK BTO YK838HO sa pHCYHKe CTpeAKoll. B MecTe no· 

sapoTa cTpyH coaAaiOTCH 6AaronpHHTBbie YCAOBHJI AAR OTAeAeHHJI AerKHX :os.Hpo· 

BhiX BeJBeCTB, KOTOpble MOI'YT 6b1Tb c6pomeHbl B AOTOK 6, flpomeAW8ll qepe3 

RaMepy OCBeTAeHRaH BOAa yxoAHT B .1\0TOK 8, 

BhlnaABIOJYHH HA OCUIABeTcH a .I\01'0K l, C geAblO KeKoToporo ero yn.11oT· 

HCHHJI H C03J1811HR YCAOBHH AMI IJT!KHM8 CI'O B KaMepy neperHHBBHHR 11MeiOTCJ!1 

o6bi'IB0
1 

OOJ!BeWCHHble 6a.I\KH k, UpH OUYCK8Hllll I(QTOpbiX C03AaeTCR K81C 

6bi R8UOt>Hblli AOTOK 1 UO KOTOpOMY HA H H80p8B.IlHeTCH JC 3aABH!KKC a, COeAJ1HR· 

IOtyelf KaMepy OCBCTAeHHll C KaMepoli neperHHB8HIUI, f1pH OTKpi:ITHH 3a,4BH~KH 
a, 6.1lai'OJtapR pa3HOCTH yposHeH B KaMepax OCBeT.I\CHHH H neperHHB8HHll, HA Bbl" 

&HMaeTCll H3 AOTK8 l B H8'18AbHYIO <JaCTb KaMepbl neperHHBBHHII. C ge.l\blO 

yMeHbiDCJIHJI KO.IlH'IeCTBB nocTynaiOIJ!eil C HAOM B0Abl1 B .1\0TOK BB0,4HTCR UOA· 

BHli.H8ll npo6Ka, A8BAeHlleM BO,II;bi 118 KOTOpyiO npOHCXOAHT OTJKHM HAS. 

HA a RaMepe nepernnsaHHII nocTeneHRO npOABHraeTcH K ltOH!&Y ee (noA Aas· 

A6BHeM HOBbiX nOp!!>Hil CBCJllero HAB, DOCTYUBIOIJ!HX B K8Mepy neperHHBBHHJI) H 

AOIAR 11.0 JCOHJ.!a ee, neperHHB :a a <~To apeMR, BbllllHMaeTcH no Tpy6e A.IIH 11anpa • 

BAeRHJI sa HAOBble DAOJBa,!!KH. 

Be M (8 ohm) yKUblsaeT, 'ITO HeilmTaACKHe 6acceliHbi npe,IICTaBAHIOT co6o10 
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DARK HJ COBpeMeKHWX THDOB OTCTOlHHKOB C OTAeAbRO paCnOAOMeHHOD 311.rHHBII.• 

TeAbHDD '!aCTbJ01, 

Mw AepzuMca aecKOAbKO IIHOli TO'IKH speaua. KaMepa ocaerAeHHII a Hell· 

UlTII.ACKIIX 6acceitHII.X JIBJ\lleTCA Cp&BHHTeAbHO rAyfiOKOit, 'ITO HeMeJ\&TeAbHO ,!11\.A 

npO!IeCC& OTCT8HB3HH.H. norepll HeKOTDpOrO ofi'eMa K&MepW neperHHBII.HHII1 .1& 

C'leT He06XOAHMOit pUHOCTH yposaeil B ICII.Mepax OCBeTJ\eHH.A II neperHHB&HIIJ1 1 

HeBblrOAHO CKallbiBaeTCR H& DOJ\eiHOM HCnOAbliOBII.HHH o6'eMa BCero COOpyMeHIIR. 

Crporoe npOABHMeHHe HAa s xaMepe neperHHHII.RHR no cpoKaM nocrynAf'HHA 

ero BW3blsaer coMReHHII. He6oAbWal! rAy6Hsa KaMepw nepernusaRIIII He CO.!IAaer 
yCAOBHJI AJ\11 HeKOTOpOrO o6el!BOJKHBII.HHH Hilil H T, A• 

0'1eBHAHO, liTH flpiC'IIIHW JIBAJIIOTCH D0Ka3aTeAJIMH M&AOrO pacnpOCTpaHeHHH 

HeDmraACKIIX 6acceliaoa. Hx np11MeHAJOT, a OCHOBHOM, AAR npOMbiWAeHKblx cro• 

KOB, KOrJia oceAaiOJ!!IIli "" ae rpe6yer neperaaaanas. 

§ 36 

1KHPOJ\08KI1 

lKup II MII.C.U HII.XOARTCH B CTO'IBOlf BOAe 'III.CTbiO B DA8B810r,BeM COCTOJIHHH, 

IJII.CTbiO 06JleDAIIIOT B3BeWeHHble 'III.CTHgbl, 8 HOpMI!AbHO X03llliCTBeHKO·cpeKaJ\b• 

HWX BO,illlX HX KOAH'ICCTBO Cp&BRHTCAbHO HefiOAbWOe. lfl.upbl fiORII.AII.IOT B CTO'I• 

HYJO ao,11y, rAaaawM o6pa3oM, c ~~:yxoaawMH BOAII.IIIH, c MWAbKWMH BOAaMH YMIII· 

BIJ\bBHKOB1 BaHH1 npa'!e'IBWX1 C BOAII.MH H3 CKOT06oeK1 MII.Cilll. JKe- Kll rapaMeil 

II CHJ\OBb!X ycraHOBOK, C geAbiO HeAOnyr,BeHHII lii:HpOB B CTO'IHble BOAbl rpe6yeT• 

CJI YCTII.HOBJ:a lKHpoyi\OBHTeJ\eil Hll. scex BlllnjCKII.X Hll 'fla6pHK·KyxoHb1 npa• 

lJe'!HWX, 6aa1o H npo'l. MacAo· 11 6eHaHsoyAosureJ\II AOJ\JE.Hbl 6wTb ycrai!OBAe· 

HW HB BWnycKaX COOTBeTCTBYIOi,BHX npOH.IBOACTBeHHWX BOA. 

He cMorpH ua npuMeHRei/Jble Mepw liBr,BHTbl, see me a CTOIJRWX BOABX IIMeercH 

3H8'111TeJ\bHOe KOJlH'IeCTBO MHpOB H M8CA8. 

8 CBB3H C BTHM 06CTOHTeJ\bCTBOM B03HHK sonpoc 06 YAII.BAIIBaHIIII lKHpOB Hll 

CTO'IHbiX BOA1 'ITO C OAHOII CTOpOKbl o6ei!JaeT onpeAeJ\eHHYIO XO.IIIICTBeHHYIO Bbl­

roAy, T3K K3K lii:Hpbl MOIIIHO IICDOJ\b.SOBaTb AMI TeXHHIJeCKHX H3A06HOCTelt lH& 

llllrOTOBileHHe CBe'leli, Mblila), a CTO'IH311 BOAa, OCBOfiOJEAeHKaR OT lKKpa, Jler'le 

flOABepraeTCH O'IHCTKe, TaK KII.K lKHpbl li3KfUOpHB310T nopbl !jlHAbTpyiOJ!!I1X Ma • 

TepHaAOB. 

no A3HHbiM ,4yu6apa, opraHH30BaHHOe B EepAHHe o6r,BeCTBO no O'fHCTKe 
CTO'IH!IIX BOA paC'IHTbiB3Jl0 B C'BOe speM.A ua DOJly'leHHe .111Hp8 B JCOAH'IeCTBe 20 t 

B cyTKH H8 1 lKH'J'eAJI, 00.1\b.SYIOI,BCrOCR KBH8AH311.j~lleii, H C'IHTIAO nOliTOMy, 'ITO 

H3BAe'leHHIO MHpa H.l CTO'IHOil BOAW npeACTOHT aeCbMB 3HII.'IHTeAbHill fiyAyl!!· 
ROCTb, 

Koaequo, npiiBeAeHaoe KOAH'!ecrso mHpoa aa 'leAoaeu HBAI!erca onpeAeAeuao 

npeyaeJ\H'IeKHbiM. 

,4yu6ap C'IHTBeT, 'ITO 11.1 HOpMBAbHbiX CTO'!Hbllr BOA XO.IXikTBeHHO !Jell.eC006pas• 

HO H3BJleKII.Tb lii:Hp 6e.s ycrpoiiCTBII. KaKHX 1\HfiO CAOJKHWX YCTBIIOBOK C XHMH· 

'leCKoll neJ:epa6oTKoll, a npocro co6upaa MHp c noaepxaocrn BOAbl a orcrolluu· 

Kll.x. Co6paKHblll T&KHM o6paaoM :~~11p nol\b.lyerca cnpocoM ua Mb!Aosapeaue. 

Ha :nor nyrb a noCAeARHe roAbl craAa y Hac 11 MocKaa, Ha Ko111yxoacxoll 

CTII.HJ,!HH a9p8j!llll H Ka J\106epegKHX flOJIRX !pll.\bTpagiiH Mllp 113BAe~taeTCII C no• 
aepXHOCTH OTC1'0liHHKOB H HCDOJlb3yeTCII Hll. npllrOTOBAeHHe MWJla, 

no ABHHbiM, noAy'leKHbiM HaMil B MoeRBe B .IIJIBape 1933 ro,lla, .III.Hp CIIIIMaer· 

CR C nosepXIIOCTH OTCTOilllbiX fiacceliHOB pa3 B AeKaAy, KOrAa CJ\OB ero BMeCTe 
C nABBII.IOJYIIMH aeJ,geCTBII.MH COCTII.BJ\JieT 10-20 CM, 

HaH60Aee WHpOKOe pacnpocrpaHeHHe HI 3anaAe AAR YABBAIIBIHHJI IIIHpa no• 

AY'IHAH lKHpOAOBKH K p eM epa (Kremer), ocuoaaHHble Ha npHH,ijHne yMeHb· 

I Bohm, Gewerbliche Abwiisser, 1928 
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WCHHR CKOpOCTH B 6accelfHe, 'ITO BeACT K BCilJ\biBaHHIO Ha QOBepXHOCTb Hau6o· 

Aee AerKKx J!mpoBbiX qacTng. 

Ha pucyu~~:e 134 u:ao6pazeu nonepeiiHbllt paape:a JtmpoAOBKn KpeMepa. 

CTO'{HaR BOAa DOAaCTCII K sepTUKaJ\I>RbiM KaHa• 

J\3111 RO KOTOPbllll H ABHI!tCTC.I! BHII3, Y CT3HOBJ\CI!Hble 

B KOHI.!e KaH3JIOB 3aKpyrAeHHJI 6 38CTaBIIJIIOT BOAY 

MCHllTb CBOC HanpaBAeHIIC II ABIIr3TbCR BBepll. C He• 

601\bWOlt CICOpOCTbJ01 'ITO CDOC06CTByeT BbiACAeHHIO 

lEHpOB H BCDIII:>IB3RHIO HX B JCaMepe 8, 3areM DOTOIC 

BOAbl IICHJICT CBOe nanpaBACHHe II ABK&eTCH B o6e 

CTOPOHbl 1C BbiXOAHbiM KaHBI\311 11 06TeKaJI pe6pa 

a. no DYTPJ, B 'I&CTH e, BCOJibiBBeT OCTBTOK ""11pa 

Ha nosepxHOCl'b BOAbl II OTBOAKTCJI qepeB KaHaA ./fC, 

- ·--
--

PHc. 134. }l{Hpo.llooaa KpeMepa. 

HeAOCTBTOK ""llpOAOBOK B TOM, 'ITO OAHOBpeMeHHO C BCRJII:>IB3HKeM 11\Kpa, 

BCACACTBHC M&JII:>IX CKOpOCTelf, npOHCXOAHT H OCa,.AeHIIe Bl!BeWeHHbiX 'laC Till.! Ha 

AHe JEMpoAOBKK, B BHAY 11ero 11eo6xoAMMO paccllaTpHBaTb JIU!po.lloa[(y 11 KaK or· 

CTOliHKK CO BCeMII OTCIOAa BbiTeKBIOI!!IIIIII YCJIOBHJIMII II o6CTO.BTCJibCTB3111H, 

1-bllleHeKKYJO conpeMeHHYIO KOHCTPYKJ&KIO a:HpOAOBKM KpeMepa npeACTaBJ\IIeT 

pucyHOK 135. 

' i I 
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P11e. 135. Coape11eaaaR zapoAona Kpe11epa. 

Ha&RRR, ocaAO'IHaJI 'laCTb &wpoAOBKR caa6aeaa Tpy6oll AJ\11 yAa.lleHHH ocen· 

Qlero HAa B UrRH&aTeJ\b, 

Coe,4nneuue a mupaAOBICaX ABYX «PYHKlJMlf - OT.4CJ\eHIIe &Kpa n ocaAKOB -

O'lelll> qacTO R03BOJ\ReT 06blqHble OTCTOifRHICH paccMBTpHB3Tb, KaK a:upOAOBKH 

(MocKBa)1 BepxHRR DOBepxHOCTb OTCTOliHHKOB CJ\y&IIT MecTOIII ,o!IAJI CKOO.IlCBHR 

JEHpOB1 OTKYAB OH14 H YA3JIRIOTCR, KBK o6 'TOM 6b1AO YKa.BaHO B rAaBe 06 OT· 

CTOIIBHK3X. 

Hu .... eHepbl M 0 p II n p elf c1 (M 0 h r und pre u s s) npe..v.aralOT HeCKOA&KO 

paQHOHaAHIHposaTb ACII.O c6opa a:upa B o6N'IHNX orcroltRIIKax. AAJI c6opa 

J!li.Hpa B H8'\IBJ\e OTCTOIIHHK8 AOJilKHa 6b1Tb ycraHOBJICH& DJIBBBIOI!!a.ll CTeHKB 

I Mohr E, uod Preuss, Die Bedeutung des Fett uod Schwimmstofft~ehalts Stadtischer Ab­
vasser hir Aufbau und Betrieb mechanischer Fri•chwasser Klaranlagen, 1932 
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nocTynaiOJ!!BII DO Tpy6e a B OTCTOiiHHK CT01JH3JI 80,113 (eM. pHCYHOK 136) OTICJI.O• 

HlleTCJI 80paBO If BAeBO, KpOMe TOrO, OHa lfll•33 HBAH'IHII OJI.BBBIOJ,!!ell CTeHKH 

ycTpeMIIRCTCR u 811113. B ua'laAe OTCTOliHHKa o6paayiOTC.R .saMKHYTI:IIe npocT· 

paHCTB31 CAYlKBJ,!!Ife ,llAll c6opa BCUAbiDIIOJ!&ero lKllpa, 

TyT *e co6HpBIOTC.R u DABBBIOJYHe ope,11· 

MeTbl, KBK npo6Ka, ICYCKII ~epesa H Up, 

--
-- --

--

Dp11 HBAII"'IIH B CTO'IHbiX BOABX 60AbWOll 

npUMI!CII UpOMbiQJAeHHbiX CTOK08 C BbiCOKHIII 

coAepJKaHHeM JIRHpa yeAecoo6paauo np11111e· 

HliTb npeAAO-"!:eanyK1 YIMroq>oM npOAYBKY 

CT01JROll 80,11bl ,liAR Ay'lmero OT,IIeACBHII lKIIpa. 

PncynoK 137 ope,llcTa8AJICT co6o10 noue· 

pe'IHblil pa3pe3 OTCTOiiHHKB B HB'IBAe ero1 B 

Ha1160.11.ee yrAy6.11.eKHOll 'IBCTH, 
PHc. 136. CxeMa ABHllleHml BOAhl 

B Ka><IIAe oTcToliHKKa no Mopy 
It llpeiicy. 

f)o Tpy6e 80,113 OOABO,IIHTCJI K cpe,llHell ~a· 
CTH OTCTOiiHHKB H ,llBHMeTC.R B Hanp88AeKIIH, 

HOPMBA~HOM K pucyuKy, 

B HHlKHell "18CTH OTCTOJIHHK8 ycTauooAeHbl 

,11blp'13Tble Tpy6bl IIAH OOpHCTble OABCTHHKH (cJ>IIAbTpOCbl) a, qepea KOTOpble 

npoAyaaeTc.R aoa,11yx. BcAeACTBHe ncKyccTseaHoro yaeAH'IeHHH ,IIBBAeHIUI ypoaeHb 

BOAbi B cpe,IIHeii "'BCTH HCCKOAbKO llOBbiWBeTCJI1 H BOAS qepea CTilHKII 0008,118• 

eT 8 npocTpaHCT80 c, CDC!!KBAbHO oropmKeHHOe ,IIAJI YA88JI.HB3KHJI MHpa. 

B .!IBBHCHMOCTH OT JCOJI.H'!ecTsa ampa npo,11ysKa npona· 

BO,IlHTCJI nepHOJJ;H'IeCICII B TC'IeHHe HeCICOJI.bKIIX MHHYT• Do 

,113HHbiM J1MrOcJ>a OOTpe6HOCTb BO.BAVXB onpe,lle.II.JieTCJI ynq>· 

poii B 0, l M 3 HI 1 M 1 CTO'IBOii BO,IIbl\ 

DpuMeulleMaH npoAyaJCa cooco6cTsyeT TaK.ze yAaAeHHIO 

o6paayiOI!JerocJ1 B CTO'IHOil BOJJ;e cep080JJ;OpOAB; 3HB'IeRHe 
J 

YAB.IICHHR cepoBOAOpo,lla paa JICHeHo B r.11aue o "cenTHJCax. 

OocTo.RHRaJJ npo.~~;yuKa CTO'!Roii 80,Ilbl ae o6JJ3aTCAbaa, 

TaK KBK nOCTBBAeRHBJl nonepeK Te'leRHJI BOAbl UAIBBIOI;!!RJI 

CTeHICa 331!111l,BaeT OTCTOiiHHK OT npOHifKHOBeHHJI JKHpa 

BAOAb OTCTO~HifKBo 
C6op JKIIpa a HB'I&Ae OTCTOfiHHKa CAC.IlYCT npuauaTb 

BROJI.He !.!eAecoo6pa3BbiM, TBK KBK, C OAHO~ CTOpOHbl, npH 

STOM He HpHXO,IIIITCll ycTp311BaTb OT,IlCAbHO CTO.RI;!!HX Mil' 

pOIIOBOK, a, C ,11pyroii CTOpOHbl, DOAyt,~aJO~;YHiiC.R npH 3TOM 

)I(Hp CB060.IlCH OT U.I\IBBIOJ,!!HX '13CTII!!1 8MeCTC C KOTOpbiMH 

OH H3BACKaeTC.R H3 06bi'IBbiX OTCTOiiHHK08, 

OpH ,llaJ\bHeliweM uanpaBJ\CHHH cTO'IHblx BO.Il A.IIR O'IHCT· 

-

Puc. 137. llonepe'<K. 
paspe3 OTCTORKKKB 
a Ha~aAe ero c no• 

KUISHHeK npOAYBKKo 

l(H B aapO·TeHKH JIBAHeTC.R He06X0,4HMbiM B03MOlKHO 001\.ROe OC8060JB.,IIeUHC CTO'I• 

HOH BO,Ilbl OT !!IHpa, 'ITO MOIKCT 6b1Tb JJ;OCTHrHYTO B OT,IleAbHO paCDOAOJB.eHHbiX 

H llpOAYBICMbiX Cli'IBTbiM B03,11,VXOM lKHpOAOBKal!. 

PaaMepbl MHpO.IIOBOK aaaHCJIT OT pacxoAa BOAbl. 4Hc.II.O MHpOAOBOK AOAlKHO 

6b!Tb He MCRee ABYX• ,LI,AUHB lliHpOAOBOK H3MCHllCTCII B npe,4eJ\&X 12-30 M, 

pa601JBII rAy6HHB OT 1,5 AO 3,0 M., WlfpHHa .ZHpO.II.OBOK no RII3Y b = 0,50 M, 

Onoc 6oKOBbiX CTCH Jt:HpO.IIOBOK 6.111130IC K e,lliiHHge. no AHY lltHpOA081CH 

YKABAbiBBIOT cJ>H.IIbTpocbl, qepe.s KOTOpble nocTynaeT B03Ayx. KoAH'IeCTDO no· 

Tpe6aoro soa,11yxa onpe,4eAHCTCJI a npe.~~;e.~~.ax 0,25-0,5, M 8 ua 1 M 1 CTO'IHOII 

BO,IIbl. 

BpeMJJ npe6biB3HHJI CTO'IHOH BO,Ilbl R lKHpOAOBKe OT 6 .11;0 20 MHHYT• 8 JCOH!JC 

lEIIpO.IIOBKH HAlt BAOAb 60KOBbiX CTeH ycTpa HBBIOT CTOKII AAJI llpHeMa H OTBO· 

Aa Mnpa. 

n p II M e p • Onpe,lleAHTb pBaMepbl liiHpOAOBKH ,llAJI ropO,IlB c HBCe.l\eHHCM 

B 86400 'leAOBeK II HOpMOli BOJJ;OOTBe,lleHH.R B 150 ..\ HI 'leAOBeKa B CYTKH. 

I mho f f K., Tascbenbuch der Stadtentwllsserung, 1932 
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Cpe,!lae • ceKYHJIHblif pacxoA cocra&JUieT: 

150 X 86400 
Q = 

86400 
= 150 .&/celt. 

3anpoexntpyeM ABe l!!l!pOAoaJ<II1 Ha noAOBHHHblii pacxoA JCR.IIIAYIO· AAHHa 
ll\HpoAOBKH L = 15.0 M, rAy6a11a h = 1,50 M, apeMJI npe6b!BBHHJI CTO'!Hoif BOAbl 
a mapoAOBICe t = 10 Mnnyr. 

061eM JCBliiAOli 113 .IIIHpOAOBOJC paseH 

V =~X 60Xt=~O X 60X 10=45000.t=45,0M" 

~HBOe Ce'leHHe liiHpOAOBJCH 

npH b = 0,5 M1 Q = 3,0 M2, h = 1,5 M II OTKOCe m = 1,0, WHPHHR IIIHpOAOB" 
KH no aepxy 

B=3,50 M. 

Yacosoii paCXOJ! BOAbl cocrasAJieT: 

Q 'lac = Q celt X 3600 X 3600 = ISO X 3600 = 540000 A = 540 Ma. 

KoAH'Iecrao o6'eMOB B03AYXa aa OAHH o6'eM cro'!aoli BOJibl npHHHMaeM pas· 
HbiM p = 0,35. 

4acosoli pacxoJ! so3,11yxa 

P=pQ=0,35X 540=189Ma. 

l1HreacHBHOCTb AYTbJJ 

p 189 
J = bL = 0,5 X 15 = 25•2 

o!5'eMa souyxa Ha 1 M.2 AHHIJ!a liiHpOAOBJCII. 
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r.JI.ABA BOCbMAH 

METAH-T:3HKH 

§ 37 

HA3HA 4EHI1E. CYIJJHOCTb PABOTbl. PAC4ET 

MeT&H•nHKBMH HBllblBBIO'f OTAeJ\biiO CTO.II!!AIIe SarKIIBBTeAII, B KOTOpbiX Rpll 

HOpMaJ\bKOM MeTBHOBOM 6poJKCHIIII IIOJ\Y'!BeTC.II B SHI'IifTeJ\bKOM KOJ\II'ICCTBe !He· 

TaR. OT ot5bl'!RbiX SlrHHBaTeAeii MeTaH·TBHKII OTAII'IBIOTCB TeM, 'ITO B 1111x npo· 

UCCC neperHIIBBHHJI 11.118 MOl!teT t5b1Tb HHTCHCHctlHUHpDBIH KBK nyTeM peryAHpO• 

BBRHII TeMnepaTypbl BHYTPH MeTaH·T&Hu, TaK 11 nyTeM HSMeaeHIIll cyTo<:uoll 

,11;0.9bl C:BCJKero 11.118 II TJBBTCJ\bROrO nepeMemRBBHHll ero C JlKB neperRHBBIOI!JHN 

B MeTaH•T9KKe H.l\0111. 

n p n 111 e "a 11 n e: MeraH npe,~~;craeil.ReT co6oil ras 6es uaeTI H sanax1, c 

aToiiHblM eecoM 16, Ma.llo piCTsopHMbll B BO,IIe. OK ropHT c.11a6o caeTRJBIIMCll 

IIJ\3MeHeM II C ICIICAOpO,II;OM II B03,11;JXOM o6paayeT B.9pb1B'IBTYIO CMeCb, 

l11 ypasHeHIIll ropeHHJI: 

eblXOAHT, 'ITO O,II;IIH o6'e111 111erasa Tpet5yer Ailll ceoero ropeaws ABI o6'e111a 

KIICAopo,~~;a, H.IIH, cile,~~;oBITeAbHo, ACCJiiTb o6'eMOB sos,~~;yxa. AAJ1 Toro, '!T06bl 

CMeCb 011:131.1\ICb B3pb1B'IBTOH, ORB ,110.1\JKHB COACplKBTb Ha OAHR o6'e111 MeTaHa 

He Meaee 6 11 ae 6oAee 14 o6' eMO!il souyxa. CMecn, AeJKBIMHe sae &THX npe,~;e· 
.1\0B, XOTR H MOJKHO HarpeBBRHeM .9aCTBBHTb pearupOBBTb, RO OHII yJKe Be Bllpbl• 

BIIOT, DpH'IeM llilBMJI racHeT, CCJ\H ,ll;llKC IICKYCCTBeHHO H BblliBBTb BOCIIilBMCRCHHe. 

l1.~teR ycTpOIICTBB MeTaH•TSHKOB BOSHHK.I\1 B CBJI3H C 81Tpy.I!HCRHHMII npH 

coopylltE"HIIII ,~~;ayx'11pycHblX OTCTOIIHIIKOB c .aarRHBITC.IIliMH (THDa 8111mep • 6ac· 

CC!iiiOB 11.\11 JlpyrHX), llpH Ba.I\H'IIIH BblCOKOrO CTOJIHHll rpyHTOBbiX 80,11;. 

AeilcTBHTC.IIbHO, r.11 y6HRB ,~~;ayx'llpycllbiX oTcToliRIIKOB c sarHHBaTe.O.l!MH ,~~;oc· 
cTHraeT o6bl'IHO 10-12.111:, a s HeiCoTopblx cAy'lasx npH6AHJKaeTcJI JC 15 .11. Hun· 
'!He HblCOJ:OrO CTOJ!HIIll ypOBHll rpyHTOBblX BOA y,~~;opOJKa~T KOHCTpJK!JHIO ,II;Byx'· 

llpyCRblX OTCTOfiHHKOB II Bb13blBaeT OCJ\O~Hellllll 11pH IIX COopy~eRHH, 

Yl<uaHKOe noAoJKeHHe BbiABIIHYAO neAecool'5puaocrb coopyl!teRIIll ueRee r.11y· 

60IIIX OTCTOfiRIIKOB 6ea aarHHBaTe.llbHblX KBMep, p1CII(;>J\Ol!teHHi:IIX 110.1! HHMH, T. e, 

B03BpBJBeHHll K rOp1130HTailbHblM 11.1\H sepTMKBJI.bRbiM OTCTOfiiiHKII\l1 HO C H8 npas· 

JI.CBHeM CBeJKero Hill B OT,II;eJ\bHO CTOli!!AHe MeTaR•TBHKII ,II;All 06e3apelltHBBRIIJI. 

Meraii·T3HKH uoryr 6btTb ucnoAbSOBIIIbl TBKJKe 11 ,ll;.llll ,a;orRHBaRIIJI Hila. EcAH 

l!a!llepa neper&HllBHHll Hila B 3Mmep-6accel1Hax HJ\H B ,a;pyroro THDa ,a;ayx'llpyc· 

HblX OTCTOliHHKBX C 3BrHHBaTeJ\JINH OKIJ!tCTCJI HC,II;OCT8TO'IROH B CHJ\Y Henpa• 

UHilbROrO pac'leTa 11.1\H yseJ\H'ICHIIll Harpy3KH Ra COOpy~eHIIC H HJ\ B IIOCJ\e,a;HeM 

HC AOXOJJ;II'I' JJ;O CTB,IIIIII TCXHH'lCCKOrO neperHIIB3HHJI, TO ero MOll\HO H811pBBHTb 

,11;.1\JI JJ;OrRHBBRHJI B MeTaR•TBHIC, 

B OTAMbHO CTOliJBHX 3arHIIBare.o.sx-MeTaH·TBHKax- npogeccoM neperHHBBHllll 

MOl!IHO 3H3'1HTeJ\bHO .1\Cr'le ynpaBJ\l!Tb, '!CM B ,II;BJ'X'llpycHblX OTCTOHHHKBX. 

YseJ\H'IHsaJI TeMnepaTypy, s Meraa•TSHKax MOl!I:RO couar& cnegHaAbRble yc· 

AOBIIll AAll MII3HC,II;Cl!TeilbHOCTH 3H8Bp06H~X 6aKTepHii, MOl!I:RO YCKOpHTb pacna,ll 

opraHH'!eCKOrO OCB.IlKB H Telll yMeHbWHTb CpOK Dpe6blBBHHR Hila B MeTaH•TSHKC, 

a cAe,a;osaTeAI>HO, yMeHbWKTb u o6'e111 caMoro MeTaR·Ti:tMKa. 
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TeMneparypa BAMBeT TaKme H ua KOAH'Iecrao noAy'!aeuoro npu pacna.11e op· 
raKH'ICCKHX BeJ,YCCTB rua, llOBbiWCHHe TCM!Iepuypbl BeAeT K YBCAH'ICHHIO KOAH• 
'ICCTBB ra:aa, OTJI;aBBCMOro 1 AIS OCaJI;Ka, npaBAa, KB'ICCTBO rasa 11pH BTOM HC· 

CKOAbKO yxyAmaeTcR, yMeHbiUaeTcH ero KaAopnifHOCTb. 
Yf.UICHBCTCJI TaKze H KOAH'ICCTBO OCTaTO'IHOrO Hila 8 liBBHCHMOCTH OT TCM· 

nepaTypbl neperHHaaHHJI. 
He 6e3 BAHJIHHJI HB pa6oTy MCTBH•TBHKa OCTaeTCJI H KOAII'IeCTBO CBC.illero HAB, 

emecyTO'IHO BBOAHMOrO B MCTaH•TBKK, H CTCIICHb UepeMCIUHBaHHJI ero C y;p:e 

neperHHBBIO~IIM Hl\0111. 

Bonpoc o pac'!eTe, npoeKrnpoaaHun u CTpouTeAbCTBe MeTaH·TBHKOB BBAHeTcs 

aonpocoM cpauHnTeAbHO HOBbiM, HaC'IHTbiBaiOJ:!!HM ue 6o11ee 10·15 ACT. Bonpoc 
BTOT B 113CTO.II~ee BpCMII H3Y'IBCTCJI IIO'ITH BO BCCX CTpauax MHpa, B TOM 'IHCAC 

H y uac, r11aBHbiM o6paaoM, a MocKae, ilOA pyKOBO.<\CTBOM npo<f!. C. 1-i. C T p o· 
r a H o a a, npH'IeM a MocKae ua KomyxoacKoif CTBII!JHH aapaguu u ua A106e• 
peyKHX no11sx opoweaus y;p:e pa6oTaJOT Kpynuble, ,saao,<\CKoro nopBAKa • ycra • 
HOBKII MCTBH·TBRKOB. 

Ha pucyHKe 138 npKBCJI;CH liOOepe'!Hbllf paspell THIIOBOrO MCTBH•TBHKa. 

Ao nocAeAHHX ACT onTHMaAbHoli TeMnepaTypolt 
.liAR MCT8H'T9HKOB C'IHT8.118Cb TCMnepaTypa B 
25·30°C. 

Ilp11 A8AbHellweM noHbllDCHIIH Teameparypbl ra:ao· 

OTAB'IB YMCHbmBABCb, 'ITO roaop!!AO 06 OCAa6AeHHH 

IIHTeHCHif!HKB!!HII npogecca pa3AOMCHHB OCBAKB. 
Pa60Tbl IIOCACAHHX ACT IIOKBliBAH1 'ITO npu TeM· 

n e p aT y p e a 50·60° ra300TAB'Ia yaeAH'!HaaeTCB, 
npoyecc pacnaJ~;a OCBAKB HACT liHa'IHTel\bHO 6biCT• 

pee, 'ICM npH TCM!IepaType B 25·30°1, O'ICBHAHO, 

npu 6o11ee BbiCOKOi TeMneparyAe KYAbTIIBHpyetcs 
cneguaAbHbJit BHA 6aKTepuA (TepMOCIJHIIbl), 6Aaro• 

npHBTCTBYIO~HH n poyeccy paCDBA3 opraHH'IeCKIIX 
Bel!!eCTB, npH'ICM TeMnepaTypa MClEAY 30 H 50° 
AIIB HliY'13CMbiX IIHJI;OB 61KTepulf He JIBAIICTCJil 
OIITHNal\bHOft, a ClleAOBaTeAbHO, H p&CIIBA OCBAKB 

npu npouemyTO'IIIbiX TeMnepBTypax IIAeT uenee PHc. 138. Paspes MeT&H·T&HKa 
HHTeHCHBHO, 

IlpoaepKa aonpoca ua QIIbiTHOil ycT&IIOBKe a BaiiTHMOpe2 npu TeMnepaTypax a 
28° H 37° C ft0K838JIB, OAHaKO, KBIC BTO BIIAHO Hll pHCYHKB 139, 'ITO !Ipll TeM• 
nepaType B 37° C npoyecc HAeT AOCTB,-O'IHO HHTeHCHDIIO H 'ITO npH TeMnepa· 

Type B 37° C Tpe6yeTCJI apeMeHH llfiHMCpHO Ha 5-10 AHCil MeHbWe .llAR nepe· 
ruHoaaua Hl\a, '!eM npu TeMnepaType a 28° C. KoAuqecrao noAy'laJO~eroca rasa 
(ra300TA8'18) 1 KaK H KOAH'ICCTBO MeTa&a, BXOABJ!!ero B COCTaB ra:ila, B TOM H 

ApyroM CAy'lae IIOAY'IBIOTCJl 0,<\IIHaKOBbiMH. 
Ilo'ITII BCe cy~eCTBYIO~He ycTaHOBICH MeTBH·TBKKOB pa60TUOT npn TeMnepa• 

rype AO 30° C, aonpoc o npoyecce pacnaAa oprauuqecKHX BeJ!!eCTB np11 6o.11ee 
BbiCOKHX TeunepaTypax .IIBAIIeTCB HB cerOJI;HII ell!e BO!IpOCOM HCCAeAOBBHHii H 

113Y'ICHI!Jil, 
Mr.~ro!Jl TaK xapaKTepll.syeT BAIIBHHe TeMnepaTypl>l ua npoyeccbl pacnaAa opra· 

HH'ICCKHlt BCJ!!CCTB: 
a) TOI\bKO npH TeMnepaType B 15° C llpOQCCC paCDBAB IIAeT BIIOAHe yaepeHH0 1 

6) noablmeune TeMnepatypl>l AO 23·27° C yNeHbmaeT noTpe6ablil o6'eM Me· 
T8H•TBHK81 6AarOABpll yMeHI>meHHIO OCTBTO'IHOrO o6'e11o1a OCBAK80 

B) npH TeMnepaType 33·37° C. DpOHCXOAHT IIOAHblft llpOQCCC neperHHBBHHJI 

H, llaKOHeQ, 
r) npH TeMneparype B 55° C llpOI!eCC neperHHBBHHJI '1pe3Bblli81fHO ycxopseTCB 

(reopeTH'IeCJCII MOJP:eT AOliTII AO OAHOro AHB no r a II Jl M a H y (He i I mann). 

1 Imhoff K., Taschenhuch der Stadtentwasserung, 1932. 
2 Keefer C. E. und. Kratz H., Digesting sludge at 37• C., 1933 
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faii.II.MIH HI OCROBIRHH OObiTHbiX ,IIBRHbiX DO 3arRHB8TeA.RM ropOAB faAAe 

roaopHT, 'ITO npH TeMnepaType RHJJle 4° C npet!piJD&eTC.R ZHSHe,lle.RTeAbROCTb 

6&KTepHi!, 8 CAe,IIOBaTe.ll.bHO, H neperHHB8BHe HJI.a1• 
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Puc. 139. 3aaacuMOCTI> rasa· 
OTAB'IH OT TellloepBTJphl 

(r. IJBATHIIIOpa). 

P11c. 140. 3aaacuMocn rasoOTAB'IH 
OT TCIIBepBTJpl>l DO ODhiTBhllll 

.III&BBhllll Cupna. 

BpeM.R neperaasaHH.R no faiiAMasy onpe,lleAReTCR a 38BHCHMOCTH oT TeM­

nepuypHbiX ycMsHII c.ll.eAyrog&eli Ta6Aagell: 

npH TeMnepaType 10° C BpeMR neperHHB8HH.R 
15° 
28° 

45-55° 
Opotp. CTporaHoB peJCoJole&AyeT aecKOAbKO 

npa 5,0° C - speMR neperHHBaHH.R 

7,0° .. -
8,5° .. -

10,0° .. -
12,0° " 
15,0° .. 
20,0° " -
25,0° "-

120 ,IIHeii. 

60 • 
25 
14 .. 

auyro Ta6AHgy~: 
210 ARCH 

180 " 
ISO • 
120 • 
90 .. 
60 .. 
30 " 
21 " 

BAHIIHHe ooablmeHHII TelloepaTypbl aa raaoor,a:aqy l1 M r o cf1" Y'IHTbiBaeT Ha 

OCHOBIBHH OObiTOB, opoBe,lleHHbiX ,11•p011 C H p 0 0 M. PesyAbTaTbl 9THX ODbiTOII 

DpHBe,a:eBbl Ra CAe,lly lOg& elf ,IIHarpaMMe ( pHCYROK 140). 
faSOOT,/18'18 npH TeMnepaType B 30° C COCT8BA.IIeT 715 A rasa H8 1 Kl opra&H­

'IeCJCOrO BeiJ!eCTBI 8 caezeM RAe, npH TeMnepaType B 37°- rasOOT,II8'18 DORM· 

zaeTCR .110 657 A, npH TeMnepaType B 46° ORa CROBa OOBbiW&eTCll ,110 877 A, 

JtaAbRelfmee OODbiWCHHe TeMnepaTypbl ,ll&eT DOHHlleRHe ra300T,Il8'1H -160A 11, 

HaKOReg, npH TeMneparype B 55°- rasOOT,IIB'II 860 A. KpHBaJJ ra300T,II8'1H no· 

Ay'leRa C H p II 0 1111 HB OCROBBHHH Aa6opaTOpRb1X 0DbiTOB1 DpOBO,IIHMbiX B Te'leRH8 

,;syx Mecsges AAR KBJBAOii us TelllaepaTyp. Caeaalf HA apR aToM cMemaaaAca 

C yze neperBHBIDHII (opH UeTaHOBOM 6poaeHHH) B DpODOPUHH 1 : 1. 

I He i I mao n, Erfahrungeo mit der kiinstlichen Erwiirmung von Schlammriiumen ln der 
Kliiraolage der Stadt Halle", 1932. 

2 C T Jl or a H o a C •. H., MeTOAbl 6aoAora'leCKoi oqacTKB, 1931. 
3 Imhoff K., Tucheobuch der Stadtentwasserung, 1932. 
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l111r0ql YJCalbiBieT, 'ITO HJ\ 1 MHHep1AH30BIHBblil npH BbiCOKHX TeMnepaTypax, 

06AI,4BeT 3BDBXOII, 'ITO, KOBe'IHO, SIBJ\lleTCJI KpynHbiM Be,IIOCTaTICOII, 

0KOH'I8TeJ\ItHOe cyz,4eHHe 0 HBII60Aee ODTHMBJ\ItHOJl TeMnepaTYpe ,4J\JI nepe• 

fBIIBIHHJI 8 MeTaB•T8HKC NOJEHO 6y,4eT C,lleABTb B ,IBJ\ItHellmeM HI OCBOBIRHH 

npOBO,IIHMOrO HbiRe H3y'leRHJJ BOOpoca, DOKa lEe CJ\e,4yeT DpH.SHBTit 'fBKOBDI TeM· 

nepaTypy 25-30° C. 

npoiJl. CTporaROB, paC'IHTbJBIJI MP.TaH•TBRK, HCX0,411T H3 ycAOBHJI, 'IT06bl 

sa cyTJCH ycneAo 6bl pa3AOMHThCH ue MeBee 50-60% caezt~ro ocaAKa (o6pa· 

THTitCJI B fl3 H B paCTBOpHMble COe,4l!ReHHJI1 AIIKBHIJlHyHpOB8ThCJJ)1• 

Caou pac'leTbl npoiJl. CTporaHOB ae,4eT ,IIJ\JJ Teneparypbl 20° u 25° C u 

Ill OCHOBBHHH pll,lll ODbiTHbiX ,IIIKRbJX ope,~~AaraeT CAe,a;yiDJ;glllf rpacJIKK (pucy· 

HOK 141). 

s Jt ~..,; ...,_, 1 
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PHc. 141. BARRHIIe npogenTa cyToQROii: larpyBKII cBeMero liM aa rasooTAaqy. 

npuae,lleBHbiJI rpaiJlHK, B AOrapHIJlMH'IeCKOli WKaAe, DOCTpOeli HI OCBOBBHIIH 

onbiTHbiX ABIIHbJX pacna,4a oca,4xa ( onbiTbl K. A. 0 a c 11 H H K o B o 1). 

T a 6 A H 11 a 21 

BAKRHK~ TeMIIPpaTypl>l H8 pa6oTy 
lY!eTBH·T3KKB 

Tnmepatypa 20° 

.noaa • % 
KoJt.HqeeTao koa .. 4ec.rao 
rua .w:S Hl J.lo<~a B % raaa B MS HB. 

ori'c•a M.T. 1 M OCA,IIUII ol5' e11a M. T. 1 M 3 oca,u:a 

''1 ~. 31,3 3,2 26,2 
4,8 19,9 4,2 19,3 
5,3 17,1 5,4 18,0 
8,1 13,6 6,5 13,4 
9,8 13,7 7,1 17,5 

7,8 12,2 
12,2 14,2 
12,2 11,1 

Ha OCIIOBIHHH UHIJlpoaoro MITepnaAa MOII\HO C,4eA8Tit CAeAyiOJ;gl!e BbiBOAIII: 

1. fuoo6pa30BIHHe (pacna,~; OCIAKa) H,IICT DO'ITII 0,4HIIIKOBO DpH TeMnepaType 

a 20 11 25°C, ('ITO He coona,4aeT c ,a;aHHitiMH uo Cupny H .11p.). 

2. qeM MeHbWe uarpyaKa, TeM CHAitBee 11 rAy6JI(e pacna,a; oca,IIICa, 

AaHHble onltiTHoli ycTaHOBICH DOATBepMABIOTCJJ ycTBHOBICBMH Ha A106epeyJCHK 

nOJ\IIX opoiUeHKJJ H Kol'Kyxoacxoll CTBHUHH aspaguu. Tax, no AaHIIIIIM A106e· 

I C T p or an o B C. H., MoTIIH-TIIHJ<, ero pac'leT, 1930 
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peyKHX DOJICJi opoWeBHR (liBIIIp& 1933 r.) C O,IIHOrO AC3 Harpy3JCH MCTIH•T8HK& 

noAy'laeTc.ll ra:aa npH 6°/ 0 :aarpy:aKe caea:ero Hila-15M3, npH 3°/ 0 aarpy:aKH 21M3• 

IJH!ppbl aTH BeCKOJI&KO MeH&We npuae,lleHHbiX B rpaipHKC Jl&6opaTOp11b1X ,118HHbiX1 HO 

BJIHRHHe yMeB&WCBHR Barpy3JCH HI yCHJieBHC rU006p830BIHHR BDOJIHC onpe,lleJieHHO. 

M:aMeaeaHe TeMnepaTYpbl :aa npeAeA&MH 20-25° C BeAeT K 113MeHeHHJO ra:ao· 

o6pa30B8HHII np11 DOCTOJIKBOli .larpy3Ke1 .111160 1C H3MCIICIIIIIO .tarpy:aKII npH 

DOCTORIIROil !!Hippe ra.aoo6pa&OBIHIIR. 

Dpoq,. CTporanoa npliBOAHT TaOJIH!IY 22. 

T a 6 A u 11 a 22 
• -

,llauuhle K. A. OBCJIHI1KOBOH Do 11MrO<I>Y 
-

TeMnep. C 3arpyua 11 % 
06•e .. M. T. 3arp:yua OIS1eM M. T. 

-
6,5 0, 7 

11,7 1,6 
20,0 5,3 
25,0 1 12,2 

I 
I 
I 

Ha lftUT:AA B A 

78,0 
34,4 
10,4 
4,5 

• o/o ua JI'.HTeAII B A 

. --
1,0 55,0 
1,2 I 45,6 

I 56 9,8 
' I • 8,9 I 6,1 

Ec1111 npiiBCAeHBble AIHHble ·RailecTH Ha rpaqmx a AorapllipMII'IecKoil wKaAe, 

TO DO.IIY'IHM 31BIICHMOCTII, n:aoopaa:eHHble HI pacyHJCe 142. 

Ma RpHBCACHBOil Ta6AugbJ ~H · noCTpoeHaoro Ha ocaoaaHHH ABHHbiX T&O.I\H!!bl 
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Pac. 142. Aiia· pa111118 BAHJIBBM 'nMaepaTypbi 
BB 06'e11 JIOT8B·~a'Ka. 
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l'p8ipHKa BH,IIB01 'ITO C 'DOBbiWCRHCM Tellneparypbl B MeT&H·TBBKe peBKO YMCHI>• 

maeTC.B DOTpe6Bblil HI 1 .ZHTeJIJI o6' Clll MeTaa•TBBK&, BCJIC,IICTBHC ycKOpCHHJI 

pacna,11a 11.11a. 

Bblme Mbl yKiliBJIH, 'ITO npH TellnepaTypax o 20° H 25° raaoo6pasoo&IIHe 

H,lleT O,IIHHaKOBO HRTeRCIIBJIOj yMeBba!CBHe lll:C DOTpe6uoro 001 
e11a MCTaB•TBBJCa 
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rtpH DOBbl:IDeHHH TeMnepaTypbl C 20° AO 25° HAeT U C'leT yMeHbiDeHHJI 0 CTatiCQ 

060CHOB&RHJI CK3SaRHOrO 
Ta6.r.ugy (T&6.r.nya N2 23). 

y npocp. CTporaaoua c.r.eAY' 

Ta6Aaga 23 

BAIIR&Be AOSbl" sarpyaMa a a o6'eM MeTaa•t8BKa 11 aa npOAJK\!1110 ra1 a 

---·------------------------~--------------------------
/tAR TeloiDep.a.Typl>l 20°C l(AR TeMDtpaoryphl 2SQ C 

lKo.teqecTBo \ OcTaTQJ: oca,11u B % \ KoAR\Iternol I OCTaToK ocaAIC:B a Oj0 

lrua HB 1 JHs 061clll M~T. I" .11••• lrua Ha 1 M!l 05'ew M. T.- ·n 

n% 

oe.11.e ra•n· I I I ocAe raan• 

I nemero 8 ..t 88 I flo::Ae ra· <JIBKBQtm u caemero 8 A Ra 1 flocAe ra· ~Htt&QHH H 
' .... ~ • o,io 3· ~ OC8JIK8 II M :IB.IITICASI a&tBkag•ll. 1188'1'11• OC8,4K8 B M. ' JtlHTICAji BHtJIIIIIAI,!.RH AHII:BHTH· 

--·J----I----I·---+-="•:..Y>:e""::__.l---l----l----·l----:--'""'""11""'"'--

2,1 
4,8 
5,3 
8,1 
9,8 

31,3 
19,9 
17,1 
13,6 
13,7 

26,0 
11,4 
10,4 
6,8 
5,6 

37 
60 
66 
75 
73 

I 
' 

20 
-
50 
62 

3,2 
4,2 
5,4 
6,5 
7,1 
7,8 

12,2 
12,2 

26,2 
19,3 
18,0 
13,4 
17,5 
12,2 
14,2 
ll,l 1 

17,1 
13,1 
10,1 
6,4 
7,7 
7,0 
4,3 "I 
4,5 I 

47,1 
63,2 
63,6 
73,2 
65,0 
75.5 
72,5 
78,6 I 

4,1 
17,7 
31,3 
24,4 
37,9 
36,7 
37,5 
48,1 

Ha ocaouaHHH A&RHbiX Ta6AH!.1bl nocTpoea rpaifl"iik 'ucT&TKa ocaAKOB u aasHcH· 
MOCTH OT A03bl :aarpy3KH B 0{0 (pacyaoK 143). .;, 

Ha npuue,~teaaolt Ta6AH!!bl H rpaiJiaKa Bcao, i' . ·t 
. 
' ,. 

• 'ITO OpH flOBbiiDeHHH TeMnepaTypbl OCT&TOK 
OC8,4Ka yMeHJ:oiDRTCJI1 r.\aBBblll o6paliOIII1 .88 • 
C'leT yueAH'IeRHJI AHKBH4JIIK8QRR (nepeXOA& B +. 
paCT80pHMble COe,llRHeBHJI). 

Tu, npa re111nepaType D 20° OKOAO 15-16°/0 .., 

OC&,IlK8 AHKBH!lJHt;!HpyeTCll 0 oepeXOART B r81 OT 
37% AO 75%, B S8BHCHIIOCTH OT A0.8bl aar· ' 
py~KH, ocraerc11 AAR cym~~:a or 9% AO 47%. 

npa TeMneparype B 25° 8TH OTHOJIIeiiHII 
HHble: .1\HKBHcJlH!JHpyeTCJI OKO.I\0 35%, rUIUJIH• 

0 

yupyeTCJI oT 21% .40 59% a oc'l:aeTcR A.IIB 1• 
cymKH OT 6% .40 44'%, 

IJpHBe,lleitlible ,ll3B~ble ,43JOT OCHOBaHRe ,llAJI 
paC'IeTa MeTaH•T8HK8. 

AeilcTBHTe.II.&RO, nosblmaR Teuneparypy ,110 r 
20°, Mbl yueAP'IHR8eJ1!1 r8300TA~'IY1 !JpH ,liMb· 
aellmeM yae.I\H'IeRHH TeuaepaTyp}l( a? 2S0 Mbl 
yueRbW8eM ICOAH'18ClfBO OCT8'rO'IROrO OC8,4K&, 

, 
I 

' I 

" .. 
• 

./ 

. 

' 

y 

"'" 
?~~ 

• 

v \ 
0 

. 

II 
' 

~ t· fU'< 

' 

1 ~ f ' 7 

a CAeAOB8TeAbRO, H yMeR&maeM fl.II.OJ!\&Ab no• 
Tpe6ablx AAR o6e.auo.amnaaaa neperHusmero 
HJ\& HJ\OBbiX. OAOJYaAOK. , 

P11o. 143. ,lt~~arpaMua ocTaTRa OCIIAKoB 
B BaBIICRIIOCTH OT A03bl Barpy9KR B %, 

YMeabmeaue AOllbl &arpy!KR, yu.,..H'IHBaR ' . ra300TA8'1y, BeAeT lC yse.I\H'IeRHJO 06 eMa MeTaR•TtliJCa, a C.ll.eAOB&Te.l\bHO, H CTO· 
HMOCTR ero, 

IJpaBJ'IJ\bBOe pemeaue S&A&'IH R8X0AHTC.Il B BKOHOIIIH'IeCKOM pacqere, 
Ilpocp. CTporalloB peKoMeHAyeT npH TeMneparype B 20° C onpe,a:eAJIT& 

o6'eu MeTaR·Taan HS pacqeTa 10,5 A aa 'le.r.oaeK& npa sarpyne u 6,6% cse.zero 
HA&j npa reMnepaType s 25° C- a a pac'leTa u 7,35 A aa 'leAoaeKa npu :aarpya~~:e 
a 9,5% csezero HAa.'1 

B caoax noc.r.MRHX HOpMax npocp. CTporaaoa ucxo,a:aT us C.ll.eAYIOJYHX 
coo6paz.eanll. CyTo'luoe aaxon.11.eaue n.r.a c ao,a:oii (95%) cocTas.r.ReT u cpeAReM 

• 
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aa 'leAoseKa 0, 7 A, VI" aror no A BAIIJIHueM ltpoyeccoa neperHuaaauJI y 11eab• 
WBCTCR .Sa CYTKH HB 50% (nepeXOAHT B rasoo6pa,saoe COCTORHHC H qaCTH'IRO 

) 
0 I I 

B pBCTBOpHIIOC , TalC 'ITO 06 ell ero COCTBBA.IICT 0,35 A. 

BpeM!I npe6blsaHHII HAa s Meua-raaKe 3aeucHT or TeMneparypbl, TexRH'IecKoe 
nepernusaHHe .saKaH'IHsaerc.R, a:aK Mhl Y"a.saAu Bhlme, upu 

t = 6,0° C 11epea T = 210 ABell 

7,0° c » 180 " 
8,5° 150 , 

10,0 120 • 
1~0 90 • 
15,0 60 .. 
20,0 30 11 

25,0 21 ACHb (no Orporaaosy). 

OrciOA81 .sna.11 apeMR npe6blsaHI!R HAa a MeTa&·TB&Ke T, MO&Ho noAy'IHTb 
o6'e111 ero H8 OABOrO lii.HTCAR 

V=0,35 T A. 

HcxoAR M!l rex ae coo6paaeaull, MO.ZHO onpeACAI!Tb H A03Y cyroqJJoif 3a· 
rpy3KR cseaero MAa B 0

/ 0• AellcTsHTeAbRO, ecAH speMR npe6blsanHR T, To A03a 

cyT01JRoll 3arpy3KH 6yAeT ~0~%, upMIIHMBR ae yMeRblDCRI!e o6'e11a Hila aa 50% 

100 200 
DOAY'IHM K- - 1 = T %. 

·z-
4eDcreHTel\bso, npH t = 20° C, T = 30 AHRM 

V = 10,5 A H8 'le'AOBeKa 

" 200 6 601 a n AO:a& aarpy3KH = 
30 

= , , o. 

np11 t = 25" C, T = 21 ARlO, 

V = 0,35 X 21 = 7,35 A Ha 'leA., 

4ro Ka::aeTCR ruooTAB'IH, TO npH Te~mepaTypax s 20-25° C, no npo!JI. 
Crporanoay, ra.sooTAa'la cocTaBA.IIer 13-14 M 3 ra.sa na 1 .M8 ocaAKB, 

npHBC,c'ICRR8R YH<!Jpa rUOOTAB'IH 1M3 Hl\8 npu HOpM8AbHbllC YCAOBIIRX nepe• 
rRI'IBaRHJJ nOATBepaAaercJJ 11 onbiTRbiMH ABRHhiMH 11Mroipa H Cupna. 

no HX ABHBbiM 1'13 1 lU cyxoro opra•H1JCCKOrO BCI!!CCTBB, DOD8,4810Jgero B 
l8rBHBBTeJ\b 0p11 HOpM3AbRbiX yCAOBJ4.1JX H TCMDCpaType 20°, DOIIY'IBCTCR 460 A ra:aa, 

EcAH ary YHiflPY nepeaecTH na 1M3 cseaero ocaAKa c sAaanocTbiO a 95°/0, 

C Y'ICTOM1 'ITO TOAbKO 2
/ 8 OCBAKB npCACTBBAJieT opraHH'ICCKOe Bei!!CCTB01 TO 

noAy'IHM KOAH'Iecrso ra.sa- 2 /~ X 460 X 50= 2/ 3 X 23000A = 14,6.M8
, T. e. ynippy 

COBepmeRIIO OAHHBKOBYIO• 

npHBC,c'ICHRbiC ROpMbl CYTO'III'Oit 3arpy3KI4 H rUOOTAa'IH Mory'l CAYlii.MTb OCBO• 
BBBHeK AAR OpHeRTHpOBO'IROrO pacqera MeTa&·TSHKOB, tioA.ee TO'IBbllf paC1JCT 
B03140lii.CR JI.HWb Ha OCHOBiBHH ODbiTROrO H3Y'ICRHII MCCTHbiX CTO'IBbiX BO,ll H 
BbiACA.IIeMoro HMH HAD. 

AAH roro, 'ITOlibt 
TSBKOB1 Reo6XOAHMO 
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cy'PO'IHO sanpaBAeBHJO a ueTas•Tsaxa AAH ueperauaadnll. Opu onpeAeAeallu 

KOAII'ICCTBa CBClll:ero IIJI.B 6yACM HCXOAKTb 113 YACAbROrO KOAH'IeCTBI ero, T• e, 

KOAII'IeCTBa I!Aa1 OTHCCCHHOI'O K OAHOMf 'leAOBeRy1 o6CAf.III.HB&eiiOIIf KBHBAKBa· 

giiOHROii fCTBBOBKOii, 

no HuroiJly HI OAROI'O 'ICAOBCKa B cyTKH DpHXOAHTCII cyxoro BCI,geCTBa HI 

HAB B OTCTOiiHIIKBX OKOAO 45 l 0 HI KOIIX 30 l opr&RH'ICCICOI'O BCI,geCTBI H 15 l 

IIHRepaAbROI'O, l 

11.11. 9TOT1 o6bi'IBO, COACplii.HT SHB'IHTCAbROe KOAH'IeCTBO BOAbl, ApH'ICIII COAep• 

lii.BRHC BOAbl B RAe 31BHCHT OT xapaKTepa H TKna OTCTOlfBKICB, 

Tu, no YIMroiJly: • 

1. B BOpORKOo6pa3RbiX OTCTOIBHKIX, HI KOTOpbiX CBC.III.Hif HA BbiKI'IHBBeTC:H 

HBCOCUIK,ICOAH'IeCTBO ero COCTBBAJieT 1,8 .4 HI 'ICAOBCKB B cyTKH npH COAep&aBHH 

BOAbl B 971
/ 2°/0• 

2. B CAY'IBC TJYBTCA&ROI'O OTACACRHII HAB OT H.IAHmKa BOAblo KOAH'ICCTBO ee 

naAaer AO 95° I 0, a KOAII'ICCTBO IIAB COCTBBAIICT y~~~:e 0,9"' a a 'ICAOaexa a cyTKH. 

3. C&rpoli HA HI coopy.zeaHii AAH npeAaapureA&IIoro neperHHBBHIIH coAepiii:H'P 

81°j 0 BOAbl H KOAII'IeCUO CI'O COCTaBA2CT 0,3.4 HB 'ICAOBCKa B CYTKH. 

n p .1111 e q a H II g: I. B cAy'lae aaopaBACBHll B npeABBpKTeJ\bHble OTCTOiiBHKH 

H3iliiWKa aKTHBKOI'O llilB, OOCileAHHif 3Ha'IHTCAb80 yaeAH'IHBB!ilT 06JYCC KOAH'IC• 

CTBO Hila. Tax, R CAY'IBC TJBBTeilbHOI'O OTAeACHHll Hila OT H!lilHWKB B0Abl1 KOAH• 

'ICCTBO KOTOpOlt Be npea&rmae":' 95°/0, KOAH'ICCTBO HAa1 OTHCCCRHOC Ra 'ICAOBCKB 

B cyTKH 1 COCTBBHT 1,9-' BMCCTO 0,9 -'• T. e, YBCAH'ICRHC Hill noAyqaeTCJI 6oAee 

'ICM B ABa paaa. 

TaxJEe yaeAH'IKaaeT KO.II.H'IeCTEIO HAB aa 'leAoaeKa s cyTKII sanpaaAeaae a 

npCARapHTCAbHbiC OTCTOiiRHKH HAa HI OTCTOHRBKOB DOCAC 6HOAOI'H'IeCKHX IJlHAb· 

Tpoa. Koiln'leCTBO aToro HAa 1,5"' aa 'ICAOBeKa a cyrKH c COAep&aHHCIII BOA&r 

u 97,5° J 0, 

II. Ha yaeAH'ICHHC KOAH'ICCTBB HAll BAHRCT TllKllte xapaKTep npoM&rmAeRRIJIX 

CTO'IHblX BOA1 BXOAHJYHX B 06JBHJI CTOK, 

III. npn o6JBecnABBHOii CHCTeMe K8B&AH3BjAHH B fepiiiBHHH KOAH'IeCTBO HAa 

yseAH'IIIBaeTcR AO 100°10, no AllHHbiM Ces. AMepuxu AO 60°10• 

no CTporaHOBY OCaAOK c COAep.lll.llHHeM 97,5° I 0 BOAbl Ra 1 'leAOBCKil B 

cyTKII COCTilBAliCT 1,4-1,9 ..t.2 

npH ynAOTHCHHH HAB BCACACTBHC Bbiiii:HMBBHR BOAbl - UpHIIICpHO 11epe1 CYTitH -

KOAH'IeCTBO OCilAKB DllA3CT AO 0,7-0,9 ..t DpH 95°/0 BOAbl Ha qeAOBeKB B cyTKH. 

AaAee, C. H. CTporaaoa yKaablaaeT, 'ITo a CAy'lae aanpaBAeRHJ! a MeTaH­

Tl!Bit H.S6biTKil BKTHBROI'O 11.11.81 KaMepa Tpeoyer (no HCMCUKHII A8RBb1M) ysCAH• 

qesHR xy6aTypb1 sa 50°/ o· 
TaKHM o6pa.soM, no AaHRbiM Hurocpa H CTporaaoaa noAy'laJOTCII pa.silH'IRble 

uopu&r: no HMro!lly npu6aaAeHae H3AIImKa aKTKaaoro Hila J: c&rpoMy HAY yae­

AH'IIIsaeT noTpe6u&rii o6'eM MeTaa·rauKa 6o.11.ee 'ICM a ABa paaa, no CTporaaosy 

III:C AI!Wb B llOATOpa paaa. 

8To HCCOOTBCTCTBHC MOlll:eT 6&rTb 06' .JICHCIIO TCM1 'ITO B 3BBHCHIIIOCTH ( OT 

CTeoCHH OpC,4BapHTCAbHOlf QqHCTKH, pe3KO 1:13MeHliCTCR KOAH'ICCTBO HlilHmKB 

BKTHBHOro HAa. TaK, no AaHs&rM B u H Tepa 
3 

(Winter) HliAHwex axTasaoro 

HAB CQCTBBAJICT OT 3 AO 1-4 BB 'ICAOBCKB B CYTKK, 3AAH (Eddy) STY BOpMy 

noablmaeT AO 10"' Ha 'leAOBCKa B cyTxu, uao6opor, E A b p o A (E I rod) yKa· 

3biBilCT, 'ITO HIJI.HWeK BKTHBHOrO HAB HH'ITO.a!.RO M8Ao 

CpeAHeli TO'IKH apeHHll npaAepllmaaeTcH Capn. Oa yxaa&raaeT, 'ITO ecAH 

CMKOCTb 3BI'RHB8TCAll OllpCACACBB lf3 pBC'IeTa B 30-' Hll 'ICAOBeKa AJI.ll CblpOro 

HAll, TO npH RanpaBAeHHH aKTIIBHOl'O HJ\1 CACAYCT liTY HOpMy nOBbiCHTb TOAbKO 

AO 50 A, TCIII 60ACC1 'ITO MaKCHMaAbROC ICOAH'ICCTBO H.SAHmKa BJ:TIIBROI'O HAB 

DOAyqaeTCR ACTOM, KOI'AB npoyecc neperHHBilRIIR npOHCXOAHT 3R8'1HTeAbHO HH• 

TeHCHBHCe. 

I m h o f f K., Taschenbuch der Stadtentwasserung, 1932. 
2 C T p o r a a o B C. H., MeTOAbl 6noAornqecKoii oqncTKH, 1933. 

w Inter E. Ole Reln!gung der Stadtlscher Abwiisserm!ttels Schlammbelebung, 1931 
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BnpeA& AO noily'leuHll y uac a Co10se onbiTHbiX ABHKblx, CAeAyeT npHAepli'.H· 

aaT&cJI uopMbl, npHHJIToll HKKX PC<PCP, T, e. npK HanpaaAeHHH a MeTaK·TBHK 

H3AHWK8 IKTHBHOI'O HAl yaeJIH'fHBITb o6'eM MeTaH•T3HKI npOTHB pactteTHOI'O 

ua 60°/0, a npH HanpaaAe~HII B MeTaH·TaRK Hila HI OTCTOMHIIKOB nocAe 6uo­

cJIHii&Tpoe, o6'e111 MeTaH·T8HK8 yae1UI'IHB8CTCJI HB 309
/ o• 

n pH Me p: OnpeAeAHTb OCHOBHble pa:aMepbl MeTaH·TBHICI, paC'!IITanuoro HI 

o6CAY!'KHB8Hlle 25000 'IE!JIOBeiC. 
DpuMeM TeMnepaTypy a MeTaH·TaHKe npu HcJ<yccTaeHHOM noAorpeae a 25°, 
no Ctporanoay Heo6XOAHMblll JtOJieSHblil o6'eM MCTali·T3KK8 Ha 'leAOBCKa 

npH HCKYCCTBCHI!OM nepeMeW!IBIHI!II H Dpll TCMDepaType 25° COCT8BAReT 7,35 A, 

cAeAoaaTeAbHO, noAeSHblll o6'eM MeTaH·TSHKa 6yAeT 7,35 X 25000 = 183 750 A= 

= 183,75 .M3
, 

0TKYAB OCHOBHble p83111epb1: AAHHI [ = 10 .M1 WHpHKB B = 3,1 M, BbiCOTB 

H = 6,0 M. 

raaoOTAI'IB 6yAeT COCTIBJ\.IITb 13M3 Ha 1 M3 
CBell'.ero OCB;'!Ka. KaAH'IeCTBO 

caell'.ero H.lla 9,5°)0 or o6'eMa, T. e. 

9,5 X 183 + 75 _ 17 4 3 100 - ,M, 

cAeAOBaTeA&Ho, KOAH'!eCTBO ra.sa 6yAeT 13 X 17.4 = 226 . ..w8 HAH 9 A Ha 'leAo· 

aeKa B cyTKH, 

YMeR&weHHeM sarpysKH 1110.11\HO yaeAH'IHT& ruooTAa<~y, no aro noaeAeT H 11 

yaeAH'IeHHIO o6'eMa r.terau·T9HKa, TaR, oo CTporaaooy npH yMeu&WeHHH 

A03bl c:sell'.ero HJ\a B 3 pan {Aosa sarpy.SKH 2,2°)0), rasooT;'!a'la 6yAeT se 13 ..w3 

C 1 M 6 OCBAKB, a 26,2 M8 (r. e. B ABI pasa 60A&U1C1 npH yaeAH'ICHHH o6'eMa 

IIICTBH·TSHKI B 3 pa38), 

§ 38 

MHTEHCH<PMKAIJH51 PACnAAA MAA B METAH·T3HKAX 

Bonpoc o noArOTOBKe HAa, o TeMnepaType oeperRHBaBHJI a MeTaH·TBHKP. 

IIBJ\IICTCII OCHOBHbiM1 T,·l(, yMeH&WeHHe 06
1
CM8 MeTaH•T&HKI HAeT HCKAJO'IIITCA&HO 

sa cqer ycKopeHMII neperRHBBHHII, 

llpH paBHbiX TeMnepaTypHbiX YCAOBHJIX 3arHHBBTCJ\bHB.R qaCTb 8MWCp•6accelf· 

HOB MeHbWe o6'eMa MeTaH•T8HKa1 T8K KaK B 8Mwep·i5accelfHaX DpOHCXOAHT 

ynAOTHCHHe 11A31 a B MCTIH•TBHKIX Mbl 8TOro He HMCCM, 

HecKOA&Ko .11eT TOMY nasaA H111rocp nHcaA, 'ITO o6'eM OTACA&Ho CTOliJYHX 

Jai'HHBITeAeli BO MHOrO pU 60JibWe o6'eMa 3BI'BIIBBTe!lbROII '13CTH 3Mmep· 

6accel1Ha.t. 

J1 ;'!elfCTBHTeJibH00 B 6oA&WHX BHI'AHiiCKHX H 8Mep11K8RCKIIX YCTIROBKIX o6'eM 

OTACAbHO CTORIJ!HX .sarHIIBBTeAell 6biA B 5 paa 60.1\bWe 3BrHHB8TC.I\&IIOJi 'IICTH 

ABfX' .RpyCHbiX OTCTOIIHHKOB, 

Te,.mepaTypHble ycAOBHll KopeHHbJM o6pa.soM H3MeHIIIOT pasuepbl MeTaH·TBHKa. 

fiOBbiWCHHe TeMneparypHbiX fC.I\OBHll B MCTIH•TBHKe AOCTHraeTCJI piSAH'I· 

HbiiiiH cnoco6aMH. 

3aAI'IJ II'IOJ«KO paspeWHTb TpOIIKO: 

1. HA, HanpaBAlleMblil a .MeTaH·TaHK, npeAaapHTeA&Ho nponycKaTb qepea oco· 

6ble Kar.tepbl Harpeaa. 

2. HarrpaBAliTb B MeTaH·TSIIK onpe;'!e.lleHHOe KOJIH'IecTao aarperoll AO TeMne· 

paTypbl 60-90° BOAbl B KOJ\H'IeCTBe, 06ecne'IHB810JYeM He06XOAHlllfiO TCMne· 

paTypy MCT8H·TBHK8. 

3, Y CTIHOBHTb B IIICTaH•T3HKe BO;'!liHOC OTODAeHHe, nponyCK8.11 'lepea Tpy6b! 

1 1 m h o f f K., Taschenbuch der Stadtentwasserung, 1926 
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Harpery10 ,40 60-70° BOAYo 06blqHQ CTO'IBfl01 npe,4B1pHTCJ\bHO O'IHI,QCHHYIO• 
Hau6oJLee npocTbiM 11 aaa6oAee pacnpocrpaaeaaMI MeTOAOM JIBMrerca BTO· 
poll cnoco6- aanpaullesne a Yeras·T&RK aarperoll ao,llbl. Bo,4a ara BBOAHTCR 
a sazaro10 qacrb yeraa·raaoca, qro cnoco6crayer, 6Aaro,upsr pas11ocra yAeAIIRbiX 
&eCOB ROpMIAbROil H rOpll'leJI BO,II;bl, o6orpeay BCerO COACpZHIIIIOrO MeTaR·TBBKI. 

AAa aroll yeAH o6bi'IIIO ucnoAbsyerca raKze O'IHJ!!eaaaa croqaa.ll BOAa a 
JCOAIIqecTBe AO 2-3° f o OT o6'e1111 MeTa&·TBRKI (no TeDJ\OBOMy pacqery). 

11 pH Me p: Q llpeACIIHTb DOTpe6110e KOAI!qeCTBO BOAbl AJ\.11 DOAOrpeB& MeTIR­
TBHKI npH CAIIAYIOIMHX yciiOBHIIX. 06'eM MeTaR·TBHKa V =500M3, AoJI cy· 
roqaoll sarpysKH 9,5°/0• TeMneparypa MeTaH·TBRKa 25°. TeMueparypa cuezero 
HAl 12°. TeMneparypa Karperoil BOAb190°. norepn renJ\a B rpy6onpOBOAIX- 5°/u· 
OxAIZAeaae ucero o6'eMa ueraa·raarta sa cyrJCH 0,5°, 

Cyro'IHI.Il sarpyua Meras·raarta 9,5°/0 or 500 .w3 cocraBAReT 47,5 .w3, 

QqeBHABO, aeo6XOAHMO aarpeTb CBelltyro A03Y HAl- 47,5 M~ HI 13° (25°-12°), 
a BtCJr OCTIJ\bHOII o6'eM MCTIR•TBHICI 452,5 M8 (500-47,5) HI 0,S

0

1 'ITO DOTpef!yer 

47,5 X 1000 X 13 + 452,5 X 1000 X 0,5 = 844250 6. K. 

1 u 3 90° - BOAb10 aarperblii .40 , MOl!eT AITb 

1000 (90 - 25) = 65,000 6. 1(, 

a c yqeroM 5°1 0 norepb- TOAbKO 0,95 X 65000 = 61800 6. K., 

CAeAOBare.u.ao, ropR'Iell BDAbl norpe6yercR 

844'250- 3 

61800 - 13•7 
M ' 

'ITO COCT38J\ReT 2,74°/0 OT o6'eMa MeT3R·T9KKI. 
BOAI n0,40rpeaaeTCJI B OC06blx KOTJ\I:IC C HCDOAbiOBIRHeM rasa AJ\.11 nO,IIOrpeua. 
B cAyqae ycrpollcraa BOAIIHoro oronAeRH.II aarperaJI BOAa aHyrpa 11eraa· 

T9RIC8 ABHJEeTCJI no Tpy6aM, pacnOJ\OllleBHbiM y ,IIHI MCTIH·TIIHKa, AIIOO y 60· 
KOBbiX BepTHK8AbHbiX CTeK. 

Bo aropoM cAy'lae rpe6yerc.11 3HI'IHTeii&Bo 6o~bwaa noaepxuocr& Tpy6 AJIB 
COOTBeTCTBYIOIJ!ell TeOJIOO'fAiqH (npi!MepHO B 3- 5 pas DO l1Mroipy), 

Opn nportJ\aAKe rpy6 Bblwe AHa 6accelina Mozao C'IHTITb, uo c l.w' 6or.:osoii 
nouepxaocra rpyobl np11 pa3BOCTH reMneparyp a 1 o MOl!HD noAy'IHTb 
}50 60AbWHX KIAOpHlf TenA&. 

TeMnepaTypy aOAbl u rpy6ax He Cll.e..tyer npHRHMaT& saaqaTeJ\bHO 6oAr.me 
qeJY; 60°1 TIK KIIC 9TO Be..teT K o6pa80BIHIIIO HHKpyCTIJ,!HM HI Tpy6ax H K yMe&b• 
IDCHHIO renAOOTA8'lllo 

AuaMerp npHMeaHeMbiX AMI noll geAH rpy6 25 - 62,5 MM. 2ReAe3Hble rpy6111 
npa aroM qpeaBbl'lallao 6blcrpo nponaAaroT, zeJ\aTeAbHO noroMy npHMenesae 
JleAH&Ix rpy6. Tpy6bl ycranaBAHBaiOTcll JIH6o B BRAe BllleeaHKOB no creHaM, AIIOO 
B BHAe 6arapeJI, Ill nOA06He paAIIITOpOB. 

Bb!me Mbl yKU3AH, qro AfLR yeAell HIITescH!pHKayHII npoyeccoa neperaaaa&HII 
zeAaTeJ\bHO nepeMe!DHB3RHe CBezero Hila C C0,4epl!I!Mb1M MeTaH•TEIHKI, 8ro 
AOCTHraeTCA AII60 J!IIPKYIIli!!HOHHbiM nepeMCIDKB3HHeM yeHTpo6el!HbiMH HICOCIMH 
COAepl!HIIIOrO MCTIH-TBHKa, J\1160 ycTaHOBKOI! CnCJ,!H3AbHbiX MeXIKH'IeCKKX JIIC• 
waAoK. Ha pucysKe 144 H3o6pazeaa cxer.~a J,!KPKYAII!,!HOHHoro nepeMewuBaHIIB. 

05p131,10M MeXIHII'!eCKOii llileUJIJ\KH IIBAI!eTCJI BepTHKIAbHB.II BIIHTOBIJI Me• 
W&J\K&, npHMe!ieHRIII B MCTIH"'I'BHKBX YCTIHOBKH 8cceH·HOpA (pHCYHOK 145), 

Coaepwaer oaa 750 o6oporoe a ~IHayry H npHBOAHTCll a At'liCTBHe &AeKrpo· 
MOTOpOM B 3,9 K81 RaCaJEeHHbiM Ha TY &e BepTHKaJ\&RyJO OCb K piCDOAOJEellHbllll 
H8 nepeKpbiTHH MeTaH•TBKK8. 

8ipipeKT PIOOTbl 8TOII MCW3J\KK CllCA'jeT DpH3HaTb BIIOJ\He IIOAO.III.HTeJIIIKbllll 
npa Harpy.IKe s 250M3 o6'e11a, nepeMewaaaelloro B reqeaae OAfloro qaca. 
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npoyeccbl neperHHBIHRI, BepHee, MX HRTeHCMBHOCTh, 3a8Mell'l' 0'1' l!l'leCTU 

cTO'!Holl ~~tHAKOCTH, HaHfioJI.ee HKTeHCIIBHO neperHHBa&He npoHcxOAHT a Hellrplllt.· 

HOI! """ C.:AifiO·l,l!eAO'IHOil cpe,i1e1 npH pH B npe,ileAaX 7,2-7,6 {no AIHHIIIM 
11a6oparop11H HbiO·Amepcell). Op11 DIAeHHH pH Bll&e 7,0, 
qro 6blaaer o6bi'IHO :aHMOIO, HB'I~IItaercll acneHHUIHHe, Bor 
DO'IeMy, B CAy'lae pH MeH!IWe 7,2, peii:OMeBJIYIOT DpH6aB• 
AeHHe K CTO'IHOli BOlle 113BeCTH.1 

l1HrepeCHI l!H'I!pa yMeHI>IDeBH,.; 6HOliHYH'I:eCKOit DO· 

Tpe6BOCTH KHCIIOpOAI B MAe DOCAe oeperHHBIHIIII (no AlB• 

.... 

I 

1-

Pa;, 144. CxeMa \IIIPIIYAAIIHOHHoru 
nepelleWI\BaHKa I!Aa. 

\ 

--· 

j_ 

PHc. 145. Mewuxa 
Sc;~H·HopA. 

HbiM roll ze Aa6oparopMe): ecAH a caelKeM HJ\e BXnK paauo 100000 An HI AHrp, 

TO B neperi!H13Wel\l Hl\e !lHiflpa 3'1'8 DIAler ,40 1500 Ml Bl AHTp HAll YMtHIIWieT• 
ca sa 98,5% , 

§ 39 

KOHCTPYKtJHI1 METAH-TaHI<OB 

Oo KOHCTpYKl!HH CBOell MeTaH•TSHKH npeACTIBI\JIIOT Kpyr.l\llle HAll OpliMOyroAb• 
uble 6accei!Hbl c aopoaKoo6pa3Hbllll AIIIIQieM, 

Bb!cora BTHX 6acceliHoB AOXOAHT AO 10M. 
0fibi'IH01 MeTaH ·TSHKH ycrpaiiBBIOTCll 113 ~el\e30•fieTOII81 H01 II KBK BCQKOe 

,11pyroe uHaiiH3BIJ.HOHHOe coopy~~teHNe, uoryr 6b1Tb coopyllteHbl HI Kllpllll'la 

HJ\11 H3 MeCTHOrO KalltHJI C COOTBeTCTSJIO\Uel! OWTyKarypKolt, 

Ocuossble puMepbi onpeAeAIIIOTCII pac'!eroM Ka OCHOBaHIIH BbiWe np11se,4ea· 
HIIIX AaHHbiX. Pacqerbl BTH opHesreposO'IHble 11 DOAAe!ll:ar ue~eoropoMy yro•me· 
HHIO B 3BBIICHMOCTH OT llleCTHbJX YCAOBIIll 8 IC3at,40M OT,4el\bHOM CAJ'!ae, 

B ICa'!ecrse npHMepa paccMoTpHM MeraH·TSHK crapoll O'!Hcruoll ycraHOBKH 
8cceH· PeAHHrray3eHa (pHcyaoK 146).2 

MeraH·TSHK Kpyrlloii!JlopMbl .4 = 9,5 Ms, rAy6HHa H = 9,5 M, ofil!!aJI eMI!OCTb 
515M3, 

MeTaH·TBHIC .IIBilllercll ,o~;orRHsareAel\1 AAII HAa, nocrynaiOI,!!ero 113 8Mwep·6ac· 

cei!Hos. \1,. noAaerc.ll a sepli.RIOIO 'IBCTb MeTaH·T&HICa. A"'' noAorpeBa ycrpoeaa 
KefioAbwa,.; KoreAbHaR ycraiiOBKa. Ha 'lepre!Ke 147 DOKUaKa IJlororpa!JlHB 

1 Abwasserversuche in New· Jersey G. lng. 6·1932. 
2 I m h o f f, F r i e s und S i e r p, Betriebsergebnisse der Schlammbelebungsanlage des Ruhr­

verbands in Essen-Rellinghausen, 1927 

130    
НБ

 

УД
УН
Т 

 (Д
ІІТ

)



taie'raa·rraasa e KOTAOM. BoAoil AA& noAorpeaa ueTaB·TBHJCa noAJJ3YIOTCJI HI so­
AOnposoAa, DpH11eM AAJI DOAOrpesa car.tol BOAhl CAYZHT ra3, DOAyqaeMbll B Me• 

TaH•TBHke. 

BoAa aarpesaeTcR AO TeMnepaTyPbl 60-80° C H 
DOCTynaeT B MeTaH·TSHK DO Tpy6e1 CAy&&JyeJI AAR 

OT&HMa HA8, B HH&KIOIO 'tiCTh YeTaH-T9HKa. 
MeTaR·T&HK aepeKpblT s oepxHell qacTH ero, B 

~&eHTpe nepeKpbiTHR ycTaROBAeH ra30YAOBHTeAb, 00 
nepHueTpy nepeKpbtTHJI HMeeTcs p.MA oTaepcTHif, no 
kOTOpbiM HJAHmeK BOAbl DOCTJU&eT B &epXHIOIO qacrh 

KeTaH·T&HKa. 

Pac. 146. Cse11a KeTaa-'l'e&Ka 

r. 3ccea·PeABarayseu. 
14 7. MeTaR·Taa.: a KoTe.Ar,­
aas yctaROBKa npu sex. 

0TC10Aa M3AHmeK BOAbl aanpasAseTCJI cKosa s 8Mmep·6accella. Aat5bl BMecTe 
C H3AHUIKOM BOAbl He 6biAH 6bl H OJ\&BaiOtgHe BeiJ!eCTB& 1 DpHeMBIIKH AAR H!J\HW· 

J<a BOAbl onytgeHbi RHate noaepxHOCTH BOAbl• 

OeperHHBmHit HA OTZHMaeTCJJ Ha pSAOM pacnOAOZeHHble HAOBble DAOJU8.41(H. 

CpeAaeroAoBaR TeMnepaTypa BOJAyxa aecxoAhKO 6oAbWe 10° C, onycJCa-;.cb a 

3HMHHe MeCII!Jbl .40 + 3,0°C. 
BAaroAap.R sanpaaAeHMJO a MeTa&•TBRK aarpeToll BOAbl TeunepaTypa B ReM 

DOAAe•mHaaeTcJI a 21° C (6e3 DOAOrpesa TeMnepaTypa AepaaA&Cb s npeAeAax 
8-10°C). 

06I;ga.R eNKOCTb MeTaH·T9HKa 515 M9
• 

AAR noAAepaaRH.R TeMnepaTypbl a 21° npnxOAHTcR A06anARTb He 6oAee 4 .te1 

BOAODpOBOAHOJI BO~hl ezeAHeBHO, liTO MeHbme 1% OT eMKOCTH MeTaH·TBHICI. 

noTepB TenAa MeTaA·T8HKOII Re3aaqHTeAbH81 HeCMOTpR If& OTCYTCTBHe TenAORe• 

opOHHgaeMOii H30A.Rf.IHH CO CTOpOHbl CTeH H OCTCYTCTBHIO KaKOrO•TO 6bl BH 6biJ\O 

aepeKpbiTHJI caepxy. 
npa.~cnoco6A.eHHJI AAJJ nepeMeWHB3RHB COAepZHMOrO MeTaH•T9HICa OTCYTCTay· 

JOT, fa300TAaqa l1n cyxoro opraauqecKoro BeJ!!eCTBa cocTaBAseT 'l'OJ\hKO 45 A, 
a OAHOrO M.8 3arHHBaTeAR 70 A. 

Ha pucyaKax 148 M 149 npeACTasAeR pa3pe3 H nAaH MeTaH·TaH:<a c oTcTol· 
BHK8MH H& 25000 ZHTeAeH B 8ccea·<l>pouray3eH (THO np10cca)1• 

MeTaH·TaHK c AByx cTopoa .&~l!!"J!!eH oT oxAa.&Aenus OTCTOHHnKaMH, TeMrre· 
paTypa cToqaol BOAbl cnoco6cTayeT noablmeJUtlO TeMnepaTypbl a MeTaH-T8Htte. 
Bepxane 6o~toable CTentcH H nepeKphiTHe ycTpoeuo c npocAoei.KaMH R03Ayxa a 
Tex ae geA.RX. Aao u.aoAnposaao OT oxA&&AaJO~gero AeiicTBHJl rpyuToaoJi BOAbl 

aC4l8AbTOM-. 

MeTaH•T8HIC B accea·CI>poRray.aeH JIBASieTCB nepeXOAHblM THQOM OT AByx' Rpyc• 
BbJX OTCTOiiHHKOB K OTAeAbHO CTORf!!HM OTCTOIIH&1K8M H aarHJ.tBaTeAAM. 

Ha OCHOBaHI1M HCCAeAOBaHHI B HaH60Aee XOAOAHbJe MeCR{Ibl (.aaaapb H cpeapaAb) 

TeMDEpaTypa B MeTaR•T8HKe T31Ca.R ae, 1<8K H 8 OTCTOifHHKe. 

HA HI oTctoiHHKOB npu noMOJ,YH nepeABH&HbiX Tpy6 MaMMyT·uacoca ezeAsea· 

1 P r {l s s M .. Bes~hleunigung der Zersetzung in Sch1ummf au1raumen, 1927 
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' 
HO ttOA;aeTCA B cnegllaAbRble li.I\OBbie AOTKII, ycTpOeR&ble BA;OAb uepxneJI '18CTH 

MeTaR·T&HIC&. 1-h AOTICOB HJ\ 110 Tpy6aM nenocpeACTBeRHO C6pacbiB&eTCR B Me• 

T&H·TSHK, npH'IeM R8AH'IHe .1\0TICOB A&eT B03MO&HOCT~ aanpaBAATb HA RO &eAa· 

PHc. 148. Meraa•TIIBK TBna nptocca. P'!spe•. 

RHIO B AI060e MeCTO MCT8H•TBRIC&, a C ,~~:pyrol! CTOpOHbl, B., CAy'lae OCBJI:AeHHA B 

OTCTOitBHKe 60Abmero ICOAH'IeCTB8 MHHCpailbHbiX HAH liCMAHCTbiX '18CTHij1 IIA Ull 

J\OTICOB MO&HO c6paCb1BaTb nenocpeACTBeRHO na HAOBble IIAOIJ!8AIIH, C j ge JlbiO 

npe~tynpe&Aennn aapymennll npo!.lecca neperHIIBBKHA a MeTaR·Tauxe. 

0 

Pao. 149. Mera&"T8BK THD8 np!Occa. nJ\aD. 

Eaecyroqaoe KOAH'Iecrso caezero nAa 25 Ai, o6'e11 Meran·raar:a 900M3, npo· 

l!eHT DOA&'IH caezero HAl 2,8. 
AMI nepeMemHaaRnll caemero IIAa c qepernHBaiOJ,YHIW, a TBII:Illte AJI.R .IIIIICBHAa· 

l!HH KOpKH ycTaHOBAeKbl ABe BIIHTOBbiX aepTHKBAbHbiX MemaAKU1 pa60T8101',gHe B 

reqenne ,~~:nyx qacon a cyTKH. 
noJiy'laJ<)~HI!cn ra.s OTB0,4HTCJI qepell YCT3HOBAeiiHblll Ha nepe1Cpb1THH MeTaH" 

T8RK8 ral!OyAO~IITCJ\b. 
OeperaHBmHii HA no rpy6aM npH noMOJYH M&MMYT·Racoca orao,~~:HTCJI AAH 

o6e3B0lii:HB8HHH na HJIOBble n-.oJ,Y&,II:KII. 

Ha p11cyaJCe 150 nJo6pamen aapyznblli BHA Meraa·T9RKa H orcrollnnu c ne· 
peABHliiHOll Tpy6oJI Ahll IIOAii'IH cseJEero IIA8 B MCTaH·TSHK. 

flo A8HHbiM HRJI, f y 3M 8 H a pafioTa MeTBR·TBHKa B 3ccea·CI>poaray3eH X&• 

paKTep113yeTCJI CAeAyiOJ,YIIMH UH!ppBMH (ra6.11H1!& 24)1; 

I Husmann W., l(rltlsche Betrachtungen zum Wlrkungsgrad verschledener Arlen von 
Faulraumen, 1932 
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T u 6 AB g a 24 

Haaueaoaa&B.R Cae• .. H JU neper&BIIIIDHA 

8 " HA a " 

A. Coc1'aB H.Aa 

1. B cy~:oK BAe opraa. 68,2 40,7 
BCIJ!· MHBCp. BeJB. 81,8 59,3 

2. Cyxoro BeJJ!ecna 5.6 17.5 
BoAw 94,4 82,5 

5. k 0.\B'IeCTBO BA8 88 
OA&oro &BTCAa B CJTIUI 

• Kl 1,00 0,176 

Me1·aH•TBRJC Torttt ae THna yctpoeu B ropoAe 3oecr s Becrq,aAHH, pacqaTau 
OK Ha 25 000 &HTeAel.t 

0TcTollsHKH pacnoAo.&eHbl c OJIHOI H .-pyrol cTopoRbl MeTaH·T&Hxa. BpeiiJJ 

Pac . 130. Meru·T881( TilDA nplOC~l. Hapy&Bbli 8BA· 

Dpe6biBIBYI CT011R01i BOAbl B orCTOIHH&e 1,5 qaca, KOAHqeCTBO eaeAHeBJIOrO 

caeaero HA& 25 M1• 

. • 

,....._ __ 1$. 10 ___ _, 

roo 

~ .1----~ ......... 

Pac. 15.1 MeTU-TBBK rop. 3oecr. 

I 

t Pruss M. und Blunk H., Die Abwasserbehandluna der Stadt Soest in Westf ., 1983 
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MeTaR·TaRK np.RMoyrohbHoro Tllna, AAHIIOIO 15,80 AC, wupliBOlO 6,0 M H BIIICO· 
TOlO 11,0AC (pHCYHOK 151). 

Cpe.4HII.fl ro,4osa.R TeMnepaTypa B sarRHB&Te.lle 20°, no,4o~;epJKHB&eMall HcKyc· 
crseHtlbllll oTonAeHHeM. BpeMH neperHH~aHHH HAa 65 AHelt (!JH!Jlpa npeyaeAH'Ie· 
Ha), COOTBeTCTDYlOJMHit o6'e.IIIHblli KOat!Jt!JH\!HeHT 30. floAe3113JI eMKOCTb 3arHHBa· 
TeAll 25 X 30 = 750 AC8• 

B K&JK.IIblit ua orcToliHHKOB cny• 
JMeHO no Tpll Tpy6bl AAJI nepeK&'IICH 
IIA3 JJ MeTclH"TBHK. 11A np11 llOMOJMII 
n~eBM&TM'IeCKOro o6opyAOB3HH.fl no· 
,~~;aeTCH B pacnOJIOJKeHBble BAOAb 
MeTaH·T9HIC8 AOTICH, 

0111 AOTKH nOMIIMO Bblp&BRCRIIR 
~ 

ICOAH'IeCTBa II Ka'leCTBB IIAa, KaiC 
06 9T01'4 yKallaHO npH OnHCaHIIII 
yCTaHOBKII 0CCeH•CflpaHraylleR1 Tall: 
.m.e OCB060lE.43 lOT HA OT RliAHWHero 
B03Ayxa, NoryJMero npnaeCTH KO 
B3Fb1BBM B aarHH93TeAe (MeTaH· 
TBHKe). 

11A H3 AOTKOB no Tpy6aM ca111o· 
TeKOM IlOCTynaeT B MeT&R•T9HIC. 

)lA.fl nepeMeWHBIHIIR IIAa ycTa· 
HOBAeHbl ABe sepTHK&JibHble BIIHTO· 

Poe, 152. 0ToDo\eBile MOTAH·T8HK& rap. 3oect, Bble MeWBAKH. 113MeHeHI!eM Hanpa· 
BAeHHH BpaJMeHHH MemaAOJC NOlEBO 

MeHRTb H&np3BJieHHe ABHll!:eHU.fl HAl (cH113V BBepx IIAII Hao6opor). 
OeperHHBmuli "" oce,4aeT Ra sopoHKoo6paliHOM AHHI!Je orcroliHIIKa, OTKyAa on 

11 yAaAlleTcH no rpe111, eepruJCaAbHO ycTaHOBAeHHbiM Tpy6aM. 
Opu nocrynAeHHH cse.m.ux nop!jMli I'IAa H3AHWeK IIOAbl H.!l MeTaR·TeRKOB y,4a· 

AJieTC.fl B OTCTOiiHIIK qepea CAHBHJIO Tpy6y. 
Bo ua6ell!:aane nona.43HIIR s CAIIBHYIO rpy6y oca,4JCOB, Tpy6a 6epeT aaqaAo B 

OC060il KaMepe, COeAHHeHHOli C MeT&H·T9HICOM B HIIJKReif erO 'IBCTH, IlonaBmllil 
B ~RMepy HA OCe,llaeT B Heif II YXO,I;HT B MeTaH·T9RK. 

CpeAHllll reuneparypa MeTaH·TaHxa, xaK y~tailaao Bblme, npiiRRTa 20° C. TaK 
K31C B 3HMHee BpeMll TeMneparypa 8 MeTaH•TBHKe na,11aeT ,40 8°1 TO Tpe6yeTCR 
HCKYCCTBeRHOe OTODAeHHe MeTaR·TBHKa. 

no-!orpes HAa CCYI!JeCTBJ\eH qepea rpy6KH- pa,~~;uaTOpbl, no,~;eemeRRhle B 
sepxneli qacTH MeTaH·raan. OronAeHHe MeTaH·TBHKa HarpeToil cTpyeil BO.IIbl ae 
ll!:eAaTeAbHo (np10cc 11 BAyaK), TaK KaK cTpyR BOAbl cnsco6cTsyer BbiReceHHIO 
opraHIJ'IeCKHlt BeJMeCTB H3 l\leTaH·TBHKB. I 

Tpy6JCH naAIIemeHbl B sepxHeli qacTu, B su,~~;e OT,4eAbHblx 6arapelf AAR yo~;o6· 
CTBa CHHTHH HX AAH OCMOTpa H peMOHTa. HaAH'IH6 sepT11K8AbHOrO DepeMeiDIIBA• 
HH.fl n6ecnf~'IHRaeT npu aToM pasaoMepublli noAorpes scero llleTaH·TIIBKa. Ha 
qepTell!:e 152 DOK838RI YCTBHOIIK3 OTODJ\eHHJI, 

BoKosa.R ooaP.pxuocr& rpy6 onpe.4eAena ua pa cqera norpe6aocTu TenAa B 
53 000 6.1(aA. s qac 11 reqeaue 16 qaco11 a cyTKII (Ha KOMneacagHIO OXJ\allt.4eBH.I 
MeTaH··raHKa 176 000 6. 1(, 11 aa DOAOrpell IIROBb nocrynarol!Jero CllelEero aAa 
680 000 6.tt., a acero 856 000 6.K., a B 11ac 860 000: 16 =53 000 6, 1(.- gu!flpbl ,4a· 
Rbl AAll 3HMHerO BpeMeHH). 

0TAA'Ia TenAa c I M
9 601coaolf nosepxuocTII Tpy6oK pa;tHaTopos, KBK yKaaa11o 

yll!:e 6bl..-.o sblme, 150 6. rt. s 'lac. 
nPll P83110CTII TeMoeparyp B 30°, 60IOB8R noaepXHOCTb Tpy6 pasHa 
53000 

= 
150

X
3
0 =12M2; rpy6Kll YCTBIIOBAeHbl B 57,5 II 63,5 ACAC1 C5oJCOBU UOBCpXBOCTb 

1 P r ii s s M. und B I u n c H., Die Abwasserbehandlung der Stadt So est in West!., 1933 
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0AHOro DOrOHHOrO MeTpa Tpy60JC 0,2 M2, CAeAOBITeAbRO, rAAHRa Tpy6oK paBBI 

12 
0
,
2 

= 60 not.. M. 

AAR o6cAyaMBaHHJI c"cTeubl BOARRoro oTonAeRHR ycTaftOBAeo aacoc c npo• 

H3BOAHTeAbHOCTbtO B 2,5 M3 B 'lac npu noTpe6HOCTH a 1,4 M8 a 11ac. MolJ!HOCTb 

IIOTOpa = 0,2 A. C. 

TenAOTBOpHaa cnoco6HoCTb raJa 5000 6. 'lt. 
ra300TAaqa OKOJ\0 20 ..t Ha lleJ\OBeKa B CYTKH. 

MeTaH-TaHK B ropoAe MarAe6ypre lf8 aAb6e npeACTaB4\ReT cof>oto OTAeAbBO­

CTOJifSMI 6accel.fu AJ\.HHOIO 8 55 M, mHpMHOJO U 9 M H rAy6MROIO B 10M, pa!Ae• 
AeRHblii ua ABe 1fiCTH.1 PacnoAo&eR oa AHWb qacTHIIHO a ableMKe (pHcyaoK 153). 
MeTan·T&RK He yrAy6AeR B .seM· 
J\10 B BHAY H3J\MqHJI 6AH3KO I( 

nosepXHOCTH SeMJ\H rpyHTOB~X 

BOA, OCJ\OSHJIJOf!!HX CTpOHTeJ\b• 

CTBO. 

KpoMe Toro, rpyaTOBble BOAbl, 

o6TeKtJI MeTaH·TBHIC, auaqHTeJ\b• 

RO OXA3ZAaJ\H 6bl ero, qTQ He 
6AaronpHJJTCTBOBaAO 6bl npo• 

yeccaM neperHuBaHHII HJ\a. C 
geJ\bJO yTenAeHHII NeTaH•TBHKa 
H8AieMKaR lfaCTb ero oKpyaeaa 
3eMARHO~ H8C~fib~. 

noAe3H8fl eMKO('Tb MeTaH• 

TSHKa 3000 M 9, onpeAeAeHa 

oRa H3 pacqeTa no 10 A o6' e· Puc. 158. Metaa·TIBK rop. Mar Ac6ypra. 
Ma Jia o6cAyauaaeMoro, ZMTeAR. 

B MeTaH·TBHK B Mar .,4e6ypre Ra-

npaaAAJOTca AHm& yAepaaRRhle Ha CHTax Paama, c npoaopaMH B 1,5 MM, oT6pocbl. 
8TH OT6pOCbl OTAHqaJOTC.R OT 06bJqHo HanpaBJUJeMbiX 8 MeTaR•TBHKH B3BerueHHbiX 

BeJBeCTB no'ITH noAHbiM oTcyTcTBH~M a H"x JCOAAOHAaJ\bHhiX •. ~ qacTHU·~ HaAJique 

ze nocAeAHMX 6\aronpH.RTCTsyeT npoueccaM neperHMBBHHB. Y 
3a.aepzaHHble na cHTax PuHwa OT6pocbl HanpasA.RJOTCR no '~~''aKcKaoaTopaM a 

oco6ble KOTJ\bl, euKOCTbiO tcaaAbJJi a 10 M 8• KoTAOB ~aa, HanoAHRIOTCR OHH no· 
nepeMefiHO. no H800J\HeHMH KOTJ\8 OT6poCaUH H JJpH68BAeHHH K HHM HeKOTOporo 

xoAwqecTsa BOAbl .«AJJ B03MO&HOCTH Tpa&cnopTapoBKH oTopocos no Tpy6au, 

DOCAeAHHe D04810TC.R B MeTaH•T8HK, 118XOABJBHiiCJl ua paCCTORHHH 125 AC OT 

3A8"HR CHT P~tuma. 
AHaMeTp Tpy6onpOBOAa 175 MM. nepeJtaqa OT6pocoa npOH3BOA~TCJI csaTbJM 803• 

AYXON, noAasaeubiM nopmaeabiM KounpeccopoM, npoH3BOA\ITeAbHocTbiO 225 M 3{-'lac. 
KoMnpeccop npHBOAHTCII B ABHZeRHe &AeKTpOMoTopoM nepeMeHHoro TOKa 

MOf:BHOCTbJO B 30 ltB, Aa&AeRMe 6 amM. noTpe6Koe AaBAeHHe OCblt{HO He npe• 
BOCXOAHT 2,7- 3,0 amM, peAKO JlOXOAHT AO 5 amM. 

Or6pocbl ae noAaJOTc• Kenocpe.acTaeaRo a MeTaH .. TBRJC, a nocTynatOT a oco· 
6blll, BbiJOe pacnoAo&eHHbll, 6acceiiR. CAe.Aaao &To c geAi:.JO HJ6ezaHHII B3pbl&a, 
T8K K8K H3BeCTHO,tfTO MeTall B3pb183eTCJI 8 CMeCH C B03AYXOM. no ABYM Tpy6aM, 

HAYJYHY HI BToro 6acce&IHa B o6e qacTn MeTaR·TBHKa H neper<pblsaeMbiM wu6e· 
paMH, OT6pOCbl RanpaBARIOTCR B MeTaH•TBHK (pHCYROK 154). 

HIAHmeK BOAbl npH 9TOM HI MeTaH·TaHKa no ABYM BOAOCJ\HBaM, pacnoAoaea:· 
BbiM B KOHU8 K&ZAOII qaCTH MeTaR·TSHKa, H!AH&aeTCJI II BanpaBABeTCII BMeCTe 
C neperRHBmHM HJ\0111 Ha HAOBble DA0fi!8AKH, 

0T6pocbl CBe&He, DOCTynaiOJgHe B MeTaH·TBRKH, 6AarOA8p1 C.Z8THIO B03AYXOM 

ynAoTHRIOTCJJ H o6pa3ylOT cnAomayJO xopKy. CAeJyeT HX nepeMemaT~, co acel 
uaceol aaxOAR~Hxc.a a MeTaa·TBHKe neperHHBWHX OT6pocos (HAa). AAH &Tol 
geAH lleT&H·TSHJC CHa6zes meCTbiO BHHTOBbUIH MemaAICaMH DO 3 Ha KallAY 10 

1 S t r ii m p f e I, Dle Abwasserbeseltlgung der Stadt Magdeburd, 1932 
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OOAOBHHY1 DpHBOAI!IIbiUH B ABHll.eRHe OT 8AeKTpOMOTOpOB1 nocaz.eHHhiX C HIIJIIII 
Rl OAHOli DCH H paCOOAOZ.eRRbiX HI nepeKpbiTIIH IICTa-li•TBRK8 (pHCfHOIC J 55). 

BHHTOBble nponeAACpbl coaepwa10r no 960 o6oporoa u MHHYTY H ,~;ocraro'llaa 

Pt!i3prJ a- b 

.'<'-;/UJ!If!JI~ rJ;~;JWJftO ''' 

5. Hru.811ku 
G. r11lOfAC6,,1,: .• 
M. H4"'JJI·KrJ((}C 

H. fla.:r'v1111~ '::',': • .--
fi!lii/J 

PaJpeJ C· d 

>'.J _., .. .,f,IJ~-. '~ ."f,JJ 

"· •.J 

I 

Pac. 154. ManB•TIIBK rop. MarAe6ypra (aAaB a paapen1). 

pa6ora 3·4 HI anx a reqeane F/2-2 'IICOB, 'IT06bl ace co,~;epaHMoe ueran·rsaxa 

nepe1111emarb. 
Moll\BOCTb aAexrpouoropos pa3An'i&a: 6AHZ.aihgHx x uecry unycxa cuez.Hx 

or6pOCOB- 10 CIIA1 CACAYIOI!!HX-7,5 CHA1 I xpaiiHHX-5 CHA. 

- ~-

Pue. 155. B11BTona11 
II81118Ak8 MeTIIR•TB&ICa 

rop. MarAo6ypr. 

OeperHHBmHil HA DO 4·M Tpy6au, ODYJ!!CBHbllll B HIIZ.HIOIO 
'IICTb IICT8H•TBIIK81 Bbi/188.1\IIBBCTCR B OC06blll Tpy6onpOBOA1 
H3 KOTOpOrO IIA 'lepe3 OCOfible KOTAbl B8Dp8B.IIIICTCIJ AAR 
o6e3BOZ.I'IB8HHR Ill HJ\OBble DAOI!!IAXII. 

AAB DOAAepz.aHH.B onTHMBAbHoil reuneparypbl, 11eo6xo· 
AHIIOil AJ\.B Z.HSHCACJITCAbHOCTH 6aKTCpHil1 OpHXOAHTCJI AO' 
6aB.IIBTb B MCT8B•T811K HCKOTOpOe KOAH'ICCTBO rOpll'ICI DO• 
Abl. BoAa aarpeaaeTCJI AO TCIIIDeparypbl B 50 60°. noAorpeE 
MeTaH·TBHKB Tpe6yCTCIJ AHWb B TC'ICHHC 60 AHCil B roAy, 
KOrAl TCIInepaTypa B03AYXB KOAC6AeTCR B npeACJ\8XQT 0' 
H AO +5°, TCMneparypa B MCTIB·TBHKC B 8TO llpCMR 6Aa· 
rOAipR no,a;orpeuy AOXOAHT ,a;o 18°, B OCTilJU1BOC ze Bpell~ 
OHI Aepz.HTC.R OKOAO 21°. 

Ha11 Meraa·TBHKOM ycraaouAelfo 8 rasoyAoJJHTeAeil, HJ 

KOTOpbiX raa DO 80 MM rasonpOBOAY HanpaBA.BCTC.B B rall· 
rOJ\bACp, CNKOCTbiO B 100M2• raarOAbAep npeACTIB.IIliCT CO• 
6010 Z.CJI.e3Hblli1 HBQOJ\HCHHbll BOAOIO 6acceiH1 : ,IIHIMCTpOiol 

B 6,30 M. AasAeHHe rua oxoAo 50 MM BOARHoro croA6a 
ras HCOOAbllyeTC.R A.II.R TODKH ABfX KOT~QB, 
TenA.oraQpaaa c1mco6aocrb rasa xoAe6Aercs a npe,lleAu 

5 800- 6 000 60AbWKX Ka.IIOpHii. 
Cocraa raaa: 
22% - yrAeKHCAOTil (CQ~) K cepOBOAOPOA (H1S), 
1.2% - TJJZ.e.llble yrACBOAill1 
2,5% -KHCAOpOA, 
50,8 - uerau (CH 4), 

13,4% -UOT (N). 
Ycra&OBKa DYJ!lCBil a pa6oTy OCCHbiO 1929 rQAil· 

B &a'laAe aos6p.R npHmAOCb npn6asHTb OKOAO 2 000 Itt HIBeCTH AAB coaAa· 
BH.R COOTBCTCTBfiOI!!KX ycAOBHII H C BTOro apeMCHH pH ACplB.HTCR B npeAU8ll 
7,0- 7,2. 
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I1eperHHBWIIif HA O'leRb XOpOWO DO.IICYWIIBBeTCII 118 IIJIOBbiX DAOqj8,111CaX H DO 

cpasKeHHIO CO CBe.ZHM IIAOM (or6pOC3MH) COAep.ZHT .IIJ.!Wb 40·55% oprBHH'IeCKIIX 

BeqjeCTBo no,~;cymeRHblll IIA HCDOA&.ayeTCB Ca,IIOBblll YnpaBAeHHell ropOAa ,liAR 
yAo6peKHJI. 

CToMMOCTI> MeTaH·TBliJCa c o6opy.IIOBBHHeM .liAR no,IIB'IH c:sezHx oT6poc:oa H 

,liAR OTBOAa neperRIIBmero HAB, BK.IIJO'I&R H ycTpollcTaa AAR c6opa rua, onpe· 

,11e.11ReTcR yuqJpoif a 245 000 .!IOAOTbiX uapox. 

MeTaR·TBHK o6CAy.zuaaeT 300 000 'leAoBeK np11 cpe,liHe•cyTo'IHOM pac:xo,11e 
B 780 A/celt. 

MeraH·TBRJC Moc:KoBc:Koro THna1
• Cae.zMli oca,IIOK H.l uepTHKaAbHblx oTc:Toll· 

HHKos, co ,liRa ax, no Tpy6e A = 250 MM uocTynaeT a TaK HatbiBaeuyiO 

KB111epy BIIYCKR. 06'eu ICB.ZAOJI II:IMepbl Bnycn paBell 9-10% o6'eMa O,IIHOrO 

MeTaR·TBBJCa. Ka11.111R JCauepa anycKa o6cAy.zuaaeT noo11epe,11HO 4 MeTaH•TBBJCa. 

nocAe saMepa OC8,4Ka B IC8Uepe anycn, HA no Tpy6all A=200 MM HanpaBAJI• 

eTCR B MeTaH"TBKJC, KBB,IIpBTHYIO B DABRC JCaMepy C ,IIBHqjeM, p33AeAeRHbiM Ha 

,IIBe 'IBCTH, KBA1.,118R HS ICOTOpbiX Dpe,liCTBBA.ReT yce'!eHHYIO ODpOKHHYTYIO DHpA• 

IIHAY· ,llHHI!JP. ycTpoeHO Hll .IIBYX qacrel B ueAliX Y..t06CTB8 3KCDAOaT8QHH- B 

OAHY 'IBCTb no,11aeTca cae.zHII ocaAoK, 1'13 .ztpyroll YABJi.ReTCR neperHHBwul. 

Ha pHCYHKax 156 H 157 llllo6pa.zeabl nAaH H paspes OA&oro HS MeTaH·TBHKOB. 
MaTan·TBRK H!lleeT B nAB· 

He pa.sMepbl 11,6 X 11,6.111 • 

Q6qjall BbiCOTa ero AO 
nepeKpbiTHil 7,00 M. nepe· 

tcpb1TIIe1 KBK H C:IM MeTBB• 

T B H K1 .zeAel!I06eTOHHOe. 

AA.a ratoneupOHllgaeMOCTR 

nepeKpbiTlle DOKpbiTO CAO• 

eM BO,IIbl JIO 1,0 M. ruoy• 

JlQBIITe.I\M 1 B BH,IIe MeTBJ\.1\H" 

'leCKIIX ICOA118KOB, YCTaiiOB• 

ACHbl B JCOAH'IeCTBe 4 mTyK 

HBA IC&ll':,llbll!.l H3 OT,IIeAeBHM 

IICTBH·TBHKBo 

0 

-

. . . 
~------ ---------r-

• • 0 • 

I 
: . 

~ • 1: i 
,1: . 

0 . 

. . . ' 
• 

•• 
• 
•• 

0 I : 
' ' ' . ' . 

~ ::,. :­
!1-
' 

neperRHBIUllil OC8)10K no 

rpy6au qepes Kauepbl Bbl· 

nycKB HallpiB.I\lleTCI 88 

HAOBble UAOigBIIKH ,II;AR DOll• 

cymHB8RHR (rpy6bl ,liAR 

anyctca H Bb1DYCK3 OCI,!IK8 

OJIHH H T-' ze), 
Ha:sHa'!eRHe Kauep anyc· Puc. 156. Mer8.B•T8HK MacKOBCKOro TBDa. n .. au. 

Ka H BbiDYCKa- TO'IHO 38• 
MepliTb (a KaMepbl BDYCKB- II HIKOIIARTb) o6'ey DOCTynaiOigero CBe.zero HAa B 

MeTaH•TBBK H o6'e11 y.llaA.Reuoro HS MeTBH·TBHKB neperHIIBmero H.l\8, QqeBII,IIH01 

UOAC!IRB.R eMKOCTb KBMepbl anycJCa ,110.1\.ZBa 6b1Tb paBBB C:YTO'IHOJt HOpMe aarpya· 

li:H OAROrO MeT8H·TBHJCa, a KaMepbl Bb!DYC:Ka - TO.I\bKO UI)J\OBHHe ofi'eua KaMepbl 

anycKa, T&K KaK OKO.I\0 50% H.l\8 B MeTaH"T8HJCe AOAIIRO ra&HqJHgHpOB8TbCJI 

H AHKBHq>MgllpOB8TbCJI. 

Oco6o CAeAyer o6paTHTb BHHMaaue B8 pacnoJ\olleHHe no BbiCOTe JCBMep 

BDYC:K8 H Bb!DYCKa. J1A Hll K&Mepbl Bll'yCKa AOA.ZeB caiiOTeKOM &anpaaA.RTbCJI B 

MeTBR•TBRK, )!All qero aeo6XOAIIMO, QT06bl ,liHHJi&e KBMCpbl BDYCKB 6biAO 6bl DO 

1Cp8JIHeil Mepe B& 0,8 M Bblme OTIIICTKH BO,IIbl 88,11 p8t50'IHM nepeKpbiTHelll MCT&H· 

TBHBa. McxOIIB Hll BTIIX .ze coo6pa.zea111i, JCaMepa Bblnycxa. ,liO.I\ZHa 6b1Tb pac· 

DOAO.ZeHa HH.Ze OTMeTKII BOAbl 8 MeT8H'TBBKC sa CTO.I\bKO, 'IT06bl DpH JBDOAHe· 

HHH KBMepbl BbiiiYCK& neperHHBIUHII HAOM 118 MeraH•TBHICB OCTBBBACR 6bl CBOfiOAHblil 

l 1Je11o6aa•, UI.DJCII 5, Hapyaau KBBIAHliAIIU, 19~2 
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Hanop a 0,7-0,SJK. IJeAecoo6p13HO Ka~epbl snyexa H BblliYCKa pacnoi\BraTb 0.4· 

HY Hatt ,4pyroll. Cpe,4HIIR noAe3HaB rAy6aHa KaMepbl suycKa 1,2-1,8 JK 1 a 

KaMepbl BbiDYCKa 0,75-1,0 JK. 
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PHc. 157. Mer&H•TBHK MocKOBCKoro nma. Paspe>. 

·-·--

neperHHBWHii Oca,40K COACplKHT B0,4bl CTOAbKO l'KC, CKOAbKO H CBCJKIIIi HA, 
To e, 93-95%. 

nepeMCWIIBaBHC IIJ\11 npOHliBO,!IHTCR yeHTp06CIKHbiM H8COCOM1 nyTCM BbiK8'111" 

B8HHJI neperHHBWero 11.118 CO ,!188 H IIOA8'1ll ero B BCpXKIOIO '18CTb Mt!TBH·T31fK8, 

r,11e rpy6a saKaH'IHsaercR pu6pb1JruaaTeAeM, noAy'iaiOI!JHCCR npH &l'OM crpyliKH 
npenRTCTBYIOT o6pa30B8HIIIO IIA88810J!!ell KOpKH. 

B nepeKpbiTIIH MCTaH• T9HKB HMCIOTCJI OTBCpCTHII1 'lepell KOTOpble ,.!IOAlKHbl 

npoHHKarb aasepx AerKo·scnAbJBaiOI!Jite n TPYAHO c6pumaaJOI!JHecs qacTH!!bl 

IUa. :3TH 'IBCTH!!bl Ha CBOfiO,!IHOil IIOBCpXHOCTif ypOBHJI JKit,!IKOCTif B MCTaii"T9HKC 

o6pasyJOT ..\CrKyiO IIJ\CHKY, KOTOpil.ll IIO,IlAClltlfT YAB.IICHIIIO Ha H.IIOBbJC IIA'JJ!!BAKH 

BNCCTC C IIJfibiTKOM H.I\OBOli BOAbJ (38 C'ICT fiOCTYOACHHJl Cl!ClKCro IIAB). ,4AJJ 

OT.BOAa IIJ\CHKII H H3J\HWKB BOAbl ycTpOCHbl .1\0TKH. 

TeMnepaTypa B MCT8H•T8HICC IICKYCCTBCHHO 110,!1.4CP}!(HB8CTCJI B npeACJ\aX 20-25° C 
nyreM no.4aq11 ropR'Iell BOAbl, Harperoll AO 85° C. 

Cyro'IHblil o6'eM A06asKH ropR'Ieli BOAbl AO.II:t:elf 6b1Tb: 

1. 8 CAy'lae HarpeBa IIAOBOli MBCCbl JIO f = 20° C II HOpMe CYTO'IHOif Harpy8KH1 

paBHOif 5·6%, OKOIIO 2% OT pa6o'lero 06
1
eMa MeraH•T9HKa. 

2. 8 CAylfae Harpeaa HAOBOit MBCCbl AO t = 25° C II HOpMe cyTO'IHOii HB.• 

rpr_aKH, paaHoll 10%- oxoAo 5% or pa6o'lero o6'eua MeraH·T3HKI. 

flo ABHifbllll Kol!lyxoscKoll CTB.BI!HII aapai!IIH BOA& 3TB np116aBJ1lleTCII B re"'eHIIe 
cyrox TpH pasa. 

rlo ABHHbiM C. H. CrporalfOBa rasoOTA8'18 cocraBAlleT 335 JK8 Ha 1.u3 no,~t· 
Ael'KaJ,Yero neperHHBaHIIIO IIAa {olfeBIIAHO, s nepec'leTe Ha 1 JK3 cyxoro sei;ijecraa). 

Ha CY'!!CCTBYIOJ!!IIX MOCKOBCKHX yc'l'aHOBICBX OOAy'laCMbllf raa IICOOJI.bBYCTCJI1 

KaAopiiiHocrb ero 6 500 6. JC. np11 cocraae: CH4 - 65· 72%, C02 OKO.IIO 30%. 
Ha pHcysxe 158, sauMrrsosaHHOM HaMH Ha A11b60MB. ljeKoM5aHKa, noKuaH 

THII KpyrAOrO MeTBH•T3HK8 CIICTCMbl ,.!loppa. 

AHaMerp MeraH·TBHKa 15,24.u, sblcora ero 7,32JK, floAorpes IIAa npoHliBO· 

AHTCll roplllfeli BO,ItOif, I!IIPKYAHPYIOJ!!Cit no Tpy6a111 (liMCCBIIKaM), npHICpen.lleK• 
HbiM K CTeHaM, flepeMeWHBaHIIC 11.118 npOH.tBO,AHTCll IIOABeWCHHbiMII K BCpXHCMy 

BPI'!!BIOJ,YeMycll pbl'iary sy6bliMII. Y ,~taAeHHe nepersnawero HAa npouso.a;MTCR 

DOAB'Ieft ero K yeHTPY MeT&H•T:fHICB. CKpe6rtiMH, fiOABeWCHKbiMII K HHli\HeMy spa• 
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!IAIIO~eMyca pbl'lary. Ocb spaiJ!eHHJI o6tyaJI, cKopoeTb opalYeHMR 1 o6opor 
B 25 MHRYT• 

Ha P"'CyHre 159 AaHa cpoTorpaef>HR MJOHXeHcKoro MeTaH·-raacxa, sepHee ero 
nepe1CphiTH.81 BnpeAb AO nycKa MOTaN•T9HKa B pa6oTy. 

I 
I 

' 

' 

B casau c TeM, 1JTo npH BblnycKe uAa HI lleTaK·Tauxa a nocAeAHeM COI4&• 
eTcR aaKyyu, a pesyAbTaTe qero B aero MoaeT nonacTb B03Ayx, a &To ca•aaao 
c onacaoCTbiO aapblaa, cpnpua Ames Crosta_.Mills, Heyward and London aa· 

PKc. 159. MeT&H•T3KK rop. M10axeaa. 

npoeKTHpoaaAa AAR ropoAa Aareaau ABa ueTaH•T&Hra c nAaBaiOtgHM nepeKpbl• 
THeM1• CxeMaTH'IeCKHI paspes MeTaH·T&HKa H3o6paMeH Ha pHcyHJCe J 60. 

EMKOCTb KaJKAoro HI MeTaH·TBHKOB 2830M8 HI pac~eTa 57 A Ha 'IHTeAa. 

MeTaH·TBHKH KpyrAI:IIe, A"aueTpoDr 18,3 M H rAy6HttOIO 16,75 M. 8 ueTaH·TBHx 

nocTynaer cMeCb HAa H:t npeAaapHTeAbHbiX H BTopHqRbiX (nocAe a3paguu) or· 

1 Simplex sludge digestors. The Surveyor, 1934. 
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CTOifRHKOB. Ha DO.tBHliiHOM DJIIBIJOJgeM nepeKphiTIIH ycTaHOBAeHa BHHTOBaR Me• 
WaAJCa. AJIJI no,11orpeaa MeTaH·TBHJCa 'laCTb co,llep;~~a!lloro ero yeHrpo6elKIIbiiiiH 

H8COCIIIH 00,4aeTCll B OC06ble HarpeB&TCJ\bHble K&Mephl1 B DOCAeAHHX HA Harpe• 

aaeTCJI ,110 49° C. Harperbllt HA nocrynaer a HII!I'.HJOJO 'latTb MeTafi·T:.~nxa. TeM· 

D epaTypa B llleTaH•TBKKC DO,IlAepl!II!BieTC.R B 27° C. 

Pr~:c. 160. MeTaH·TBKK rop. AareaaM. 

Tax xaK ycraHOBKa HOBall, TO aonpoc ra3oOTJII'IH eQJe ue ocae~,geH. 
CrouMOCTt. MeTaR·TBifKOB onpeAeARercn uucppoil a 1,5-2,5 py6. Ha JIIIHTeAJI, 

DOJ\b!YJOI,!!erocl'i KIHIAHIIQHeif, HJIH B 10-15 py6. HI 1 M 1 CTO'IHOft BOAbl B cyn:u. 
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rnABA llEBliTAJI 

OBE3B0ii\HBAHHE H HCOOAb30BAHHE MAA 

§ 40 

HAOBbiE nAOlUAAKH. KOHCTPYKUHH HX 

J1A 1 ROJ\Y'I&IOJ!!HIICR B peayAbT&T!! pa60Tbl OTCTOJIHbiX 6acceJIKOB pUAH'IffbiX 

ICOHCTPYK!1Hlf1 DOAJ\CliiiiT A8J\bHelfwelf o6pa60TJCe C geAbiO o6e3ope~HBaiUIR ero 

1<1 BOliMOliiHOrO HCDOAb30B8HHlfo rA&BHbiM 06pUOM1 B CCJ\bCkO·XOliRJICTBCHHbiX 

!JCAJIX, 
Han6oAee pagnoHaAbHblll MCTO.l o6esapelllliB&HHR HAa, JCaJC sro BblliCHel!o 

Bb!We, BTO neperHHB&HHe ero B 3arHHBaTeAbHbiX IC&Mepax C HCDOJ\b30BaHHeM 

DOAy'laiOJ!!CrOCR DpH 3TOM raaa. 
J1A B CBe1teM1 HeneperHHBWCM COCTOJIHHII HeQCACCOOI'ipa3HO HCDOJ\1>30BaTb 

AAR ceAbCKOX03RJICTBCKHOfO 1183Ha'leRIIR, TalC KaJC opraHH'ICCKHll UOT1 Haxo• 

Ali!J!HftCJI B 60AbWOM ROAH'IeCTBe B HAe, He MOJEeT 6b1Tb ycsOell paCTCRHJIMH 

anpeA& AO ero MHHepaAH.I&QHH, KpoMe roro, npu1111eaeaue caezero 111\a nueer 

geA&dl pRA lfeAOCTaTKOB. 
J1MrO!ll 'l'aK pCJIOMHpfCT OTpllgaTCJ\bHble CTOpOHbl RpHMeHeHHJI HAa B Cei\b· 

CICOII X0311iiCTBe B BHAC y,~;o6peHHII B CBCJKeM, ReneperHHIIWeM BIIAC· 

1. Cae.t~nll HA co.AepmnT BO.lbl B 'leTblpe paaa 6oA&we, 'leM neperuuaw11li 

{95% BAarH H 80% BAarH)1 'ITO Bbl.lbiB&eT DOTpe6HOCTb B H3J\HWHelt TpaHC• 

nopTnposr~e HAa no o6'euy. 

2. CaeliiHlf HA1 HCCMOTpR Ra 60AbWOe COACplllaHHC BOAbl B HeM, xyJKe nepe• 

saqusaerclf, qeM neperausrunlf. 

3. Caeznll HA H3Aaer aenpHRTHblil aanax opn nepeKniiBaHHH ero, opocyuu(e 

H HCDOAb30BaHHHo 
4. Csellluil HA, 6y.Ay'ln HCDOJ\b30BaH AJ\11 YA06penns, .suynopuaaer nop111 

rpyura H J\HWaeT paCTCHHR 00Tpe6uoro HX ICOpHRM 803AYXB. 

5. 6yAy'IH B o6eJBOliiCHHOM BRAe AOCTaBJ\eHHbiM Ha DOAe, OK o6paayeT ICOMbR1 

KOTopble c rpyAoM paa6HBaiOTCJI. 

6. Caelllnll HA ueAeT K .aacopeHHtO noM II copaoll pacTHTeAbHOCT& 10. 

1. CaeJKHll Hi\ ue 6esonacea c roqKu .apeHHJI caaurapao·rurneHnqecxolf, ru: 

K&K COACplltHT 60AC3HeTBOpHble 6aiCTepHH. 

1131\0lKellHOe roaopHT 0 He06XOAHMOCTH il geAeCoo6pa3llOCTH npeAB8pHTeJ\bHOro 

neperHHB8HIIJI HAa B ABYX
1
11pyCHbiX OTCTOiiHHKBK J\HOO B MI!Taii·TBHJtaX, 

l1cnoA&JoBaHHe neperHHBwero HAa Tpe6yer ero rpaucnoprupoBKH K MecTy 

HCDOJ\b30B3HHJI1 AJ\R KaKOBOil ge.\H B 601\bWHHCTBe CAy'laea Ke06XOAHMO nepe· 

rHHBWHil Hi\ DpCAB8pHTeJ\bHO o6eliBOAHTbo 

HaH6oAee npocTbiM H pacnpocrpaHeiiHbiM MeTOAOM o6esao!I!.HBaHHR neperHHB· 
wero HA& JIBJ\JieTCR ycTpOliCTBO HJ\OBbllt DAO'!!aAOJC, 

npocTeiiWHM THIIOM HJ\OBOlt IIJ\0~8AKH JIBJ\JIJ\HCb HJ\OBble npyAbl, OCOOeHHO 

wupoKo npuMeHJIBwHeCII a AHrAHH. l1AOBblil npyA npeACT&BAIIeT co6o10 nAoc~eult 
.aeMAJIKOil OTCTOIIHHK, KYAB RanpaBJ\111\CR CBeatni! Hi\, TaM OH neperHHBaJ\1 a 38TeM 

H 06CliBOlKHBaJ\Cll. 

TaKne npyAbl O'IHJ!!aAKCb o6bi'IHO spyquy10 H npeAcTaBAHAH qpesBbl'lal!Ho 

uenpKRTHYtO KapTHRY KJ•Ja peuoro sanaxa rHneHHII, paaHocuawerocJI c TaKoro 

npyAa, H CTOKa HeO'IHIJ!eHHOlf BOAblr BbiAeAIIeMolf HJ\OM C npyAao 
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npu neperHHBWCM HAe HAOBble npyAbl DpHMeRJIJOTCJI Jli!Wb B 3HMHee speMJt, 

KOr ,118 8C.\e,IICTBH6 TeMnepaTypHbiX JCAOBHII o6eaBOlii.HBIHHll HJ\.8 HI HAOBbiX DJlQ• 

I!!IAKIX, 0 KOHX pe'lb 6yAeT HHl!le1 Ne Dp011CXO,IIHT1 H HJ1 1 38Mep31ll1 HBKOD,o\lleTCJI 

B 60JlblllOM KOJ\H'ICCTIIC, 

CoapeMeHHbJe HJ\OBble nAOI!J,&AKH npe,~tcT&BilliJOT co6o10 p11,a: 6acce11Hoa He· 

60AbWOJt r11y6HIIbl, CHB6l!leHRbiX IJ!HAbTpyiOil!HM M&TepHBAOM. 00,11 ICOTOpbiM HI• 

XOAHTCII BOAOHenpOHIIQBCMOC OCHOBBHIIC C yAOI!CHHbiM B npC,I!eAIX ero ,llpeHa• 

IKeM, AAII OTBOAB ,llpeHHPYJOil!eHCJI BOAbl. 

0cHOB8HHe 06bi'IHO ycTpauaaeTCJI H3 TOIJ.lero 6eTOHB J\1160 H3 KllpDH'IB JIB 

pe6po, noKpbiTOrO caepxy TORKHM CJ\OeM WTyKaTypKH, 061!JCIO TOAJ!!HHOIO 10-
15 CM. 

BeTOHROe HAH KHpDH'IHOe OCHOBBHHe BO!MOlii.HO ycTpOIITb J\IIWb npu DJ\OTRUX 

rpyHrax (rAHRHCTblx); Y'IHTbiBa.ll ux MaAyJO BO,I!onpOHIIQ&eMOCTb, BO!MOlii.HO o6oil· 

THCb H 6ea IICI<YCCTPCHHOrO OCHOBBHHII1 OC06eHHO npH BpeMeHHbiX CoopyiKeHHJIX 

II OTCJTCTBIIH OOBCHOCTH B aarpli3HeRHll rpyHTOBbiX BOA ApeHIIPJIOil!HMIICll BO· 

,ABMH C HJ\OBOil DAOJl!BAKH, 

CIJuAbTPYIOil!HII MaTepHBA 6eperc.11 pUAH'IRO!i KpynHocru, caepxy o6bi'IHO 

neCOK CAOeM ,110 10 CM, 31 HliM CAOil rp&BIIJI HJ\H MeAKOrO WJIBKB TO.IIJMHHOJO 

5 -10 CM1 38TeM Cpe,I!HHil WA&K HJIH MeAKllil ll!eOeHb CAOeM B 10-15 CM H 

HIKOHeg, HlllKRHii CIIOil KpynHoro WAaKB HJIH JYe6Hll TOAI.!!IIHOIO B 10 -}5 CM. 

TBKHM o6paiOM1 06Jl!Bll TOAIJ!IIHI ctlHAbTpJIOJl!ero CJ\011 COCTIBJ\.III:T OT 30 AO 
50 CM. 

AA.R .a;peHaiKa npHMeH.I!JOTC.R KaMeHHO •l(epaMH'I:ecKHe Tpy6bl, AH&MeTpOM or 

7,5 ,110 20 CM, 

lllupHHB OT,IIellbllbiX .mpeH81KHbJX nAOJYI,IIOK He fioAee 6-8 M1 'ITO ,IIHl(TyeTC.II 

ycAOBHJJMH ux aKcnJ\oaTagllu. AMIHa niiOJli&AKH MOI!eT 6b1Tb TeopeTH'IeCI!H a~a· 
KHX yrOAHO pUMepOB II onpe,!II!JI.IIeTCII B KBZAOM OTACAbHOM Cily'lae B .BIBIICH· 

MOCTII OT MeCTHbiX yCAOBHil (TODOrpacpull MCCTHOCTH, 06J!!&ll BeAH'IHH8 HAOBbiX 

niiOJMB,IIOK, HX JCOHqJHrypagu.R), 

P.RA TaKux nAOJYBJIOJC pacnoAaraJOTCII O,IIHa no,~~Ae ,c~;pyroD, npH '!eM no CMe!K· 

HbJM ,ci;AII ABYlr OAOI!!BAOIC rpaH.IIM ycTpiHBa JOT J\OTJCH AA.II nOAB'IH HJ\8, 

nocpei{Hlle HAOBOJI DAOJY8,11KH ycrpauaaeTCJI pCAbCOBblil DYTb ,IIJ\..11 88J'OHCTOK, 

IlpH '!eM nyTb 9TOT UCACC006pa3HO YKAII{biBBTb Ha ypoBHe CaMOJI IIAOI!!BAKH. 

lilH pHil a OT ,lle.llbROii HJ\OBOil niiOJ!!3,11KII B 6- 8 M D03BOJ\lleT pa60'ICIIIY DpU 

PY'I:Holl y6opKe o6e3BOllleHaoro uAa, 6ea nepe6pocKu HAa, cpaay noAaB&Tb ero 

HI ABHliiYI!!YIOCll no peAbC8M BIJ'OHCTKy, 

VfAOBble J\OTKH1 06bi'I:II01 ycTpBHBBIOTCII H.B ,ll;epeaa, C YKAOROM He MCRee 0,01 
AJ\11 AY'IWero nepe,c!;BH.llleHH.II HA3, 0o nepHMerpy IIAOJl!I,IIKH yCT8RIBJIIIBieTC.II 

orpai!JieRHe, TIKMe H3 ,11epeaa (JIOCOK), HI BbiCOTy, o6eCDC'IHBIIOI!!YIO 311\HBKY 

CAOe!ll Hill He06XO,IIliMOii TOIIJMI!Hbl. 

C !.lCJibJO piBHOMepHOro pacnpe,lle.lleRH.II HJ\3 DO BCeit AAHHe HAOBOII nAOiy3AKII 

B HJ\OBIIIX AOTKIX ycrpaHB3JOTC.II BbiDYCJCH B Bll,l!e ,l!epeB.IIHHbiX IIOTKOB1 OTBepCTH.II 

ICOTOpbiX nepeKpbiBBIOTCll ,IICpeBIIHHbiMH .BI,IIBH.!!.K8MH. 

YeAecoo6paaHo ycTallaBJ\HBaTb no AIIHHe n \Oil!BAKH PJIA nonepe'IHbiX pacnpe• 

AeiiHTeAbHbiX ,IIOCOK1 'ITO BeAeT TBKIKe K 60J\ee paBHO!IIepHOMy pacnpe,lleAeHHJO 

HAl no nA01.!!3AKe. 

8,1101\b O,IIHOJI HI BHeWHHX rpaHll!! niiOI!!BAKH HMCeTC.II OCHOBROil peAbCOBbiJI 

nyTb, HI K8KOBOli H Hanp&BJIJIJOTC.II BarOHCTifH C J.IJ\OM AMI AB.IIbRCliwero ero 

TpiiiCDOpTHpOB3HII.II 33 npe,lle.llbl O'IHCTHOU CTBHYHH, 

Q'IIICTKI nAOJMBAKH OT o6e3BOIKeHHO fO HAl HB'IIIH&eTC.II 06bi'IKO OT rpaHHQbl 

ee, B,II;OJ\b KOTOpoll YAOIKeHbl OCHOBHble peAbCOBble OJTH, 

ApeuupyJOryallcll c HAOBoli IIAOJl!&JIKH BOAa npu neperHHBUJeM HJ\e He rpe· 

6yeT H1Dp8BileHHll CBOCJ'O HI O'IHCTHble coopyllleiiHJI, a CIIICWHBICTCJI C OfiJl!HM 

DOTOKOM O'IHl!!CHHbiX CTO'IHbiX 80.4 ,II;J\..11 H80pBBACHHll B CC:TCCTBCIIHblil BO,IIOeM, 

Ilpll 3'1'0M BTO CMemeHHe C 06Jl!IIM DOTOKOM He06XOAHMO OCYIQCCTII~.IITb ne_pe,ll 

AC.BIIH!peKUHOHHbiMH ycTaHOBKaMH (xAopupoBaHHe). Opu aeneperaHBWeM HAC 

,llpeHHPYIOI!JaiiCll BO,AI C HAOBbiX nAOJl!IAOK o6.R3&TeAbll0 ,!tOJUI{HI H81Jp8BJI.IITIICJI 
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Ra O'lliCTHble coopyMellliB. no lll n II A & N e p y H BAr H lC y (S p II n e r und 
B I u n k) JCOAH'fecrao HAoaoll BOAbl passe 0,1 A sa M CTO'IIIoil BOAbl HAM 

0,01% OT paCXOAI CTO'IIIbiX BOJt, 

TOAII!I!HI CAOR HAB, 00A8B8eMOro HI n.IIOJDSAKH, f(OJie6JieTCR B IIBHCIIIIOCTH 

OT KJIHMBTineCKHX YCAOBHll II KllfeCTBI HAl, OT 20 CM (J1Mroq,) AO 30 CM 

(6 ax· B a c h). 
BpeMR CYWKH 3aBHCHT TU!!le OT KAHIIIBTH'feCKHX yCAOIIHJI H Kl'leCTBI C&IIOrO 

HAil, no J1MrOIJIY B YCAOBHRX fepMIRHH MOlii.IIO 88.1\HBaTb HAOBYIO o.IIOIJ!IAXY ,110 

12 pu B rOAY• 

H.Aoable n.AOJ!!IAXH paynoH8ii&Ko ycrpaHaar& ua oTJCpb!Tblx yqaerJCax a6AHIII 

OlfHCTHOll ycraHOBJCH, C pacoOJ\Ol£e11HeM O.IIOJ,YIAOIC HHllle O'IHCTBOJI yCT8BOBJCH, 

B B.HAe IIAIIJOCTpay;HH npHBeAeM PHA xoacrpyKynll HAOBbiX o.Aotya.aoJC, 

Ha p11cyn~~:e 154 npe.~tcraa.11en npoeJCT HJ\Oaolt DAOJ,ijiJtKH, aanpoe~~:THpOB&HRIIIII 
npocp. H. K. 4 H J!! 0 II bl M AAR ICIHaAH!IUHH rop. n.sruropcn • 
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nJ\Of!!BAICI pas6HT8 HI OT,IleJ\bllble Y'IICTICH- 00.1\0Cbl B 10,40 M DO WHpiiKe, 

BAOA& yqacrxoa npoxoART HJIODO,IlBOAIIJMHe 6eroHHble AOTKH. OcaoaaaneM AMI 

HAOBOil DAOJMaAKII Bb16paR 6eTOR, TO.IIJBIIHOIO 8 10- 12 CM, HI Ht'M RIXO,IIHTCJI 

WAaKOBIR aarpy3K8 B 30 CM1 I BNWe CJ\Oil nec~a B 10 CM, 

CAoll aanycKa J!!H,IliCOro IIJ\1 npe,llyCMOTpen B 25 eM. no AHY HAOBOII 0.1\0il!IA· 

JCH, nonepeK yqaC'tKOB HI paCCTOJIHIIII 2M YAO!I\eHbl 75 MM Ablp'IBTble ,llpeHPlll• 

Hble rpy6bl1 OTBOAIIJBHe BOAbl B OpO,IlOAbHble Tpy6bl, JIH3MeTpOM 150 MM, H3 

KOIIX ApeHHpOBIRHIR BOAI POCTynaeT y!l\e B 06f!!Mll C06HpaTtJib1 d = 300 MMo 

C yeAI>IO Ay'lwero OTBOJtl ApeHa~noll BOAbl 6eTOHNOMy OCROBIBHIO npH,itPHbl 

COOTBeTCTBY IOJBHe YKJIOHbl, 
nocpeAH DOJ\OC • Y'IBCTKOB opoaeAeHbl peAI>COBble nyTH ,llAH aaroneTOK AAII 

OTB031 o6eiBOJ!!eHHOrO HAlo J1hOOO,ItBO,IlBI!\lle 6eTOHHbte II:BRIJ\bl YCTpOeRbl B 

BH,Ile ~eAo6a C noAyKpyrAbiM AHOM, HM610f!!IIM YKAOH 1 :50, 
3anpoettTHpoaaHHIIIe AAR o'lacrnoil ycTaHCBICH rop. HHICOJ\aeaa HAOBI!IIe DAO· 

IJ!aAKH pa:a6nTbl Hll oTAeA&Hble A'leiiKH 8 X 50 M! KBI!:AaR (pHcyHoll: 162). 
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Pac'IIITaB!ol MOIJ!I"'JC" sa 12 saJIIIBOK a roA, eAOeM a 20 c..w. 
)loieib:H OTJlCA.RIOTCll Apyr OT Apyra 25 JHM JlOCKIMH B!oiCOTOil B 50 CM, yAO· 

.-.eWBbiMH HI pe6po H Dp116HT!oiMH K CBI.RM, DOAAepiiHBIIOI,I!H" pacnpe,.eAHTCJ\b• 

H!ole AOTKH. 

~-

' 

I 

! 

--· .. 

I 

' 
i; 

HI KllpRH'Ia Ha pe6po. AJ1J1 npHA&RHII aeo6KOJlHIIIbiX 

yKAOHOB noaepx iCHpnH'Ia HaKOCHTCa CAoll 6e· 

ToHa c YKJIOHOM K&K JJ c ropoHy APeHOUI\HoM 11 e· 

penH"bl1 TaK H K c6opK!olllt J\OTK&M, paCROAO• 

ll':eHH!oiM nocpCAIIKe IC&II':JlOii Jl'IDIIICH (PHCYHKH 

163 H 164). 

i:l . . ' . . . ; . . . 

-l I ' • • • • • •• , 0 • 

" o "o e 0 ~ 

' 
' n- ' 

i' 
' 

~--

PH~ 162. Cxeua HAOBIII:I DAD· 

lj&aAOIC rop. HuKoA&eaa, 
Puc. 163. AeTaAK HAOBIII:I n.>.oJM•AoK. 

Oonepe~l<hlii paspes. 

Apeuali:Haa 'lepenaya YAOII':eKa Ha paccTOJIHHH 3 JH Apyr or Apyra. Bee AHO 

KJ\OBbiX RAOJYIAOK li&CbiDBHO ApeHnpyiOJ!,IHM CJIOeM HI BbiCOTy 0,50 M, HHatiiHli 

CJ\OII BbiCOTOIO 25 CJH, WJ\8K paaMepaMH 15-30 JHM, cpeAH1111- BbiCOTOIO 15 CM, 

WAaK paliM. 5-10 MM H, HIKOHC!J, BC:pXHHII CJ\OII, neCOK BbiCOTOIO CJ\Oft R 10 CM, 

C6opHble AOTKn-6eTOHHble 
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Pac. 164. ,lteTBAR BADBIIIX DAOIJ!BAOK, 

flpDAOAbBhiH pB9pe9. 

KH1 puMepaMH 0,40 X 0,40 JH~, Ha coux. 

C 60KOBbiMH BCpTIIICBJibiJbiiiiH 

CTCH3MH, CAYJ!I31J!IIMH ,llJ\11 

YKABAICH AeltoBH.IIeaciCHX nyrell 

AJ\ll BbiBOIKH HJII. 

¥fa AOTKOB ApeHaJ!IH311 BOJlB 
co6npaeTCJI IC8p3MIIKOBhiMH 

Tpy6aMH, 

C111poll HA DOABOAHTCII K 

H-'OBbllll DAOIJ!IAKBM KepaMH· 

KOBhllllll Tpy6aMII d = 300 MM, 

AAJI pacnpeAeAeHHII J~~e no 

Y'IBCTK&M HAOBbiX DJ101g3AOK 

yCT&HOBAeHbl ACpCBIIHH!ole 1\0T-

AJ\11 Bblnycn Hila ua y'laCTICH ycTanosAeKbl pacnpeAeAnTeAI>Hble AepeaJIHHble 
meAo6a ce'leHHeM 0,25 X 0,30 ..w2• 

CTOHMOCTb HAOBbiX DAOigaAOI< AAll rop. HnKoAaeBa onpe,lleAeHa B 20 py6. aa ..w2
, 

§ 41 

PACllET HAOBbiX DAOI,YAAOK 

061J!all DAOlJ&8Jlb IIAOBbiX RAOlJ&3JIOit ,!!All ltaJ!IJIOit O'IHCTHOJI yCTIHOBRH MOJ!IeT 

6blTb onpe.tl;elleHa HCXOJlll H3 pUAH'IHblX 110p111, npe,.AaraeMbiX TeMH HAll Hll!oiMH 

cnegHAAHCTaMH, 
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Tu, HMro.p1 AMI neperHHawero HAB npeAAaraer npn pa.!IACAbHo.ll CIICTer.te 

ltaHaAHaB!!HH 1,5 AM1 aa I 'ICAoae..:a HAll 67 'ICAoaeK aa l ..w\ npn o6J!!ecnAao­

lioll CHCTCMC KBH8AH.!I8QIIH 2,5 AM1 
88 'leA. HAll 40 'ICilOBCK H8 } M\ B ropOJIIX C 

60AbWHM KOAH'ICCTBOM npOMbiWACHHbiX CTOKOB 1 OoraTbiX HAOM 1 4,5 AM' Ha 'le• 

J\OBCKB IIAH 22 'leAOI!CKa Ha } .U1
, B MBAbiX YCT8HOBK8X- JO ,II'M2 Ha 'ICAOBCK8 

HAM I 0 'leAOBeK oa 1 ..w2
• 

4eM MCHbWC ycT&HOBKB, 'ICM xyze 088 pa6oraer, TCM 60AbWC AOAI!tHbl 6b!Tb 

HAOBbiC DAOJ!!8,4KH, liB JIOAIO KOTOpbiX B &TOM CAY'IIB Bbi!IBJI&eT 'i8CTb pa60Tbl 

no nepero11 aaHH 10 HA&. 

BAyoK2 npe,.!;ABraer OllpCACARTb pi311Cpbl HllOBbiX !IAOIJAIIAOK HCXOAR H3 COAep• 

IKaHIIJI BOAbl B IIAC1 H811p8BA.IICMOII 88 IIAOJ,U8.4KH AAR o6e3B011111B8HHHo 

PasMepbl nAOJ!!BAKH AaHbl aa 1 M8 rOAOBoro KOAHqecraa IIAB, 

A11a D0.4C'Ieroa upeAAaraercR rpa«JlHK, uso6pa'lEeaHblli Ha pucyxKe 165, 
foAOBOC KOAII'ICCTBO Hila ORpCACAJICTCJI !IJTCM 

' )MHOJilCHHJI C/lleCyTO'IKOrO KOAH'ICCTBB CBeJEero 4 7 r· 

HA.i H8 o6
1
CMHblr:i K091Jl«Jl11!!11CKT1 AAR HBXOli!.,IICHIIJI .. ,, 

Koroporo BAyHKOM npuao,.~;nrcs rpa«JlHIC, nao6pa-

meHHblli H8 pHCJHKe 166, oir / 
/ 

/ 

B cAyqae aeonpe,.~;eAeaaocru KOAH'Iecroa cro'l- ..,. 

HbiX 80,41 8 CACAOUaTeAbH01 H KO.IIll'leCTBa CBelB.ero 
/ 

t7 I 

/ 

0 ... 0 

•• T• rr lo ,,. 
HA8, fOAOBOC KOAH'ICCTBO neperHHBUJero IIAB MOJIICT 

6b!Tb onpe,.!;eJ\CHO no pucyHKJ 167, A810J!!eMy .UBH• 

CllllfOCTb fO,.!I;OBOrO KOAH'ICCTB8 neperHHBWero MA8 

B AHTpax HB } li!.IITCAII B 3aHHCHMOCTH OT BpCMCHH 

neperHHBBHHR, 

0. Mop npe,.~;Aaraer C'IHT&Tb, qro 1 ..w2 HAooolt 

UAOJ!!8,4KM MOJilCT o6CAYliiiiTI> OT 20 AO 40 qfAOBeK, 

flo speMeHHbiM aopMaM HKKX PC<PCP pac• 

PHc. 165 . .LIHarpaMMa noTpe6• 
MOA nAOJI!&AH HAoa~:a~x nAoLJ.LliAOK 
H3 pac:'l.eTa H8 l MS HAa B 348H­

CM.IIOCTH OT BA&1fiHOC1K HAil. 

'leTHbiC ABHHbiC ,.!I;AR HAOebiX !11\0f,BBAOK CACAYIOJ!!ue: 

1. 8blcora aanycxa ro,.~;oaoro CAOR HJ\a pao11a; 

a) IIOCAe OTCTOliKHKOB- 1 ,Q M 1 

6) " IIMWCpCKOIO KOAOAQ8 -1,5 M 1 

a) •. Me TaR • TBHK8 - 3,0 M1 
.... 

Uo 

... 

• Ill ,..,,.. 

Puc. 166 . .llHarp&>!ll8 o6'eMBOro 1(0• 
3'1l'PK\!KeHTa A'R onpe•e.>.eKHR roAoaoro 

XOJIH~eCTBa IU,a. 

Pac. 167, .llaarpaMMa ro.Aoaoro 
KOJ.H'IeCTB8 J1A8. Ha Jlf:H.TeAJJ. 

2. HanycK Ha 1 paa J\CTOM CAOeM 0,25 ..w, a !IHMOlt MO~~ter 6b!Tb yseAH'IeK ,110 

0,50 M, 

3. BABIIWOCTb IIOACYWCHKOrO liM 11p11HHM8eTCR 80%, 
4, npn IICKYCCTBCHHOM ApeHHPYIOf:BeM CAOe aarpysKa ero COCTOHT H3: 

DIAB!Ca IIAH rpaBHJI • 200 MM 

necKa 200 • 

1 Imhof£ K., Taschenbuch der Stadtentwlisserung, !925. 
• B I u n k H., Beitra1 zur Barechnung von Faulriiumeo, 1925. 
II M c h r 0., Mechanlscho KliiranlaJ!en filr St!dto und Gemoinden, 1~31 
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5. KoJ\n'leCTBO HJ\a1 ooyc~<aeMoro Hlt BMmepcRnx I<O.IIo,a;gea. no,a;c'IHTblsaeTC.R 

IICXO,IUI 113 BMMHOCTH HJ\a B 90% H pacna,a;a 1!.1\a HI 50%, 
6. KoAu'lecrso HJia, onycKaeMoro H3 MeTaa • TBHKa, no,a;C'IHTblaaerc.s, HCXOAJJ 

H3 BJ\SMHOCTH 95% H pacna,a;a HAS Hll 50%, 
[1 p H 1!11 e p: 0 npeAeAI!Tb pUMepbl HAOBOi! DJ\OJgiAKI! A.l\11 ~8HaA1!38gllOBHOH 

ycTaHOBKH HI 25 QQQ 'leAOBeK. 

C11aTaJJ 1 JH1 Ha 40 '!eAoaeK, noAy'IHM nAOI:!!BAb a 624 JH~. 
flpnMep!101 BTY me UH«Jlpy MOmeM llOAY'IHTb H no MeTOAY B.~.yHKa. 
Cyro'IHOe KOAH'Iecrso caezero HJ\11 c Bllamnoctb!O a 95% cocraaHT 0, 7 X 

X 25000 = 17500 A= 17,5 M3• r o,a;oaol! o6'eMHblll RoacpcpllyHeHT np14 neperHH­

BBHHH s 92 AHJI- 80, cAeAOBaTe.llbHo, roAoaoe KOJ\II'Iecrao 11.11a 75 X 80 = 1400 JH3• 

flp11 neperHHBSHIIH B 92 ,IIHJI H COOTBeTCTHYI:!!eil KOHe'IHOii BJ\al!:HOCTH B 80% 
Ha 1 JH8 ro,a;oaoro I<O.IIH'Ie('raa Hila rpe6yercJI no AHarpaMMe (pH c. 165)- 0,4 JH2 

nAO':!!IAH, a acero 560 M~. 
flo nopMaM HKKX n!l oJgaAb IIAOBbJX n.llo':!!&IIOK onpeAeAJieTcJJ, HCXOAJI H3 

CAeiiYIO!:!!IlX coo6pameHHII. 

KoMt'lecrao caezero Hila ua 1 MI!TeAJJ Mo.:t:eT 6b!Tb npllHllTO B 0,7 A a cyTKII 

c co,~~;epmaHHeM BllarH a 95%. 
Ooc.11e nepenmaaiiHR HAa a 8MmepcRIIX 6accel1Hax (AAil npHMepa) IIA 6y,11er 

coAepmaTb IIHWb 90% BOAbi H na SO% pacnaAeTcll, HJiblMH CIIOBaMH, KOAH' 

'leCTBO HJ\8 YMCRbiPHTCll B 4 pua H COCTBBHT 83 1 lKHTCIIll B CYTKH AHWI> 

0,175 A. r OAOBa.R HOpMa na 1 .:EHTeA.R 6y,~~;eT 0,175 X 365 = 64 .A .. Ha 25 000 
.:EHTeAelf l'OAOI!Oe KOMI'ICCTBO HJ\8, nO,IIAezaJgee BanpaB.JICHHIO HI HAOBbiC nAO• 

I:!!BAKH, cocraa11T 64 X 25 000 = 160 000 A= 1600 M 8• OpiiHIIMBll ro,11oaoll cAoi! 

nanycKa B 2,5 M (AAR ycAoBiill Y Kpa11Hb1), DOAY'IIIl!/1 nAOI,!!IAb H 1600:25 = 640 JH 2
1 

61\II!IKYIO no BCIIII'IIIHC K HCMeyKIIM HOpMaM, 

B ycAOBHHX I<anuTallnCTII'IeCKHX crpaH ocHoanoll HCAOCTaToi< HJ\OBbiX DAO· 

Jg3,40K- BTO HX cpaHHIITellbHO 60AbW8JI BCAH'IIIIll, Tpe6yiOJ!!811 OTBOAa 00,11 

nAOJ!!SiiKII COOTBCTCTBYIOJgiiX y'laCTKOB 3eMIIII 110,4 rop0,40M, 

C yellbiO HHTeHCII«JliiKS!,&IIH npouecCOB o6e3HOJKHB8HIIll Ra HJ\OBbiX nAOI,!!BAitSX, 

IIOCJIC,4FIHC ycTpBHHBIOT nepeKpbiTbiMII, H HIIAC OCTCK.I\CHRbiX BRrapou; B DOCJ\e,A• 

Rile rOAbl 8TH oepeKpbiTble 111\0Bble 0.1\0JgiAKH II OTSDJIIIBBIOT. 

flepeKpb!THe 3BJ!!11Jg8CT COXHYI!!IIIf IIJ\ OT ,4eiiCTBIIll AO:K,IIei!, TOp11103JIJgiiX 

npoyeCCbl o6e3HOZHBBRHJI, llpOMC Taro, CTCKJ\.IIHaJJ nOIH'pXBOCTb BHrapoH 6Aaro• 

AB pR c6opy CO.JIHe'IHbiX Ay'leli CDOC06CTByeT CBMOMY npoyeccy o6e3HOMIIBIIHIIJI. 

OcreKiiCHHble aHrapbl H 311MRee apeMll oran.ll.nHBIOTCJJ, 'ITO ,4aeT B03liiiOli!.HOCTI:> 

TBKl!S.e 3HB'IHTeJ\bHO YHCJ\Il'IHTb npo,llyKTIIBHOCTI:> 1 M 2 IIJ\OBOH nAOJ!!BAKH, 

flo ABHHbiM BMCpllKBHCKOK DpBKTIIKH OC1'CKJ\CHHb!C OTBDJ\IIHSCMble IIJIOHbJC 

DAOJ!!3,11KII B Cpe,li;HCM H 2-3 pa3a 6b!CTpee 06C3BOl£11B810T II A, T. e, pa3MCpbl 

BTHX nAOJg8,110K AOJ\li!Hbl 6b1Tb B 2 - 3 pa3a MCHbWC, 'ICM 06bl!<HOBeHHbJX OT­

IIpb!TbiX HJIOBbiX n.IIOI;g3AOK, 

flo AAHHbiiif C R n He p a (SkIn n e r) B wrare HbJO·AopK onpe,4eAJJIOT 

DOTp06Bble IIAOI;gaAH OTKpbiTbJX II 38Kpb1TbiX lliiOHbiX D110Jg8AOK1 IICXOA.Il H3 TB6A. 25, 
TaCiJIB!Ia 25 

-
T pe6yKJJDB.RCR n.l.oiJl&Ab B8. 1 

.liUITeJUI 

Xapauep II.U. 
O?~rpbiTide Ba~~:pi>I'TWe • 
nAOIJ&8AKH DAOJJlii.A'H --- -

HeueperBHBmRil caemai IIA . 0146 M2 0,23 M2 

ITeperoasmai IIA Bl AJIY11apyc• 
Bbii OTCTOi!IIBKOB • 0,09 ... 2 0,045 ~~~ 

J.iA 88 MeTaB-TeBKOB • 0,14 .... 0,07 .... 

flpUBC,li;CRHbiC AIHRbiC rOBOpliT1 'ITO DOTpe6&aR IIAOJga,4b 3BKpb1TbiX IIJ\OBbJX 

IIJ\01,!!&-\0K B ABB pua MeHbme, 'ICM OTKpb!TbiX, DpH CTOHMOC!'II 38KpliiTbiX nAO• 

JgBAOIE B 2 -3 pan 601\bmei!, 'lel\1 OTICpb!TbiX, 
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Opu yeAOBMH OT61iJ\e11na KpbiTblX HAOBbiX nAoryaAoiC npon3BOAHTeAbHOCTb ux 
fiOBblmaeTCJI ,40 3,5 pa3 DO cpasueHH 10 C OTkpblTbiMH HJ\OBbiMH RJ\Of!!aAKal\fH. 1 

HecMOTpJI aa yaeAnqeaue nponycKHoii cnoco6aocTH HAOBbiX nAof!!aAOK npH 

HX OCTeKJ\eHHH1 BCe ze pa3Mepb1 8THX DAOQ!8AOK fiOAy'laiOTC.R BeCbM3 3H3llli• 

TeJ\ bHbiMH, TaK, B lJHKaro npH WHpHHe 3THX aurapOB B 24M, AAJ4Ha HX KOJ\e6· 

AeTCJI OT 240 AO 600 M. 

Ha pHCYHKe (pHC, 168) npHBeAeH BHA OCTCKJ\eHHOrO aurapa - HAOBOH IIAO• 

Q!8AKH B 4HKaro. 
06e3BO.atHBaHHe neperaHawero HAa 

Ha HAOBbiX OAOIJA3AKaX DpOAOAataeTC.R, 

noKa OH BHemae He 6yAeT cyxHM, npu 

8TOM el'O MOZHO 6yAeT pa3AeAHTb AerKO 
AODaTol Ra ae60AbmHe KYCKH, B BHAe 
6pHKeTOB, H B TateOM BHAe TpaHCDOpTH· 

poaaTb. 

06e3D02EeHRhiH HJ\ COAep.anlT BAarH 

OT 60 AO 70 ~, a HHOr A8 It HeCKOAbKO 

6oAhme, s To speMJI, J<aK caeze nocTyna· 

IOQ!Hil ~A H3 8Mwep·6acceiiHos 80-85°/0, 

HI Metau-TaHKOB- 95°/0• 

Ha HAOBbiX nAOIJ!SAKax, CJ\eAoBaTeAhHo, 

o6,eM HAa yMeHbWaeTC.H OT 2 AO 8 pa3. 

PBc. 168. 3aKphiTNe RAOBhle nAoiJl&A1CH 
(r. 4uKaro). 

CAeAyeT BanoMHHTb, qTo H3MeHeHne o6'eMa HA& c BOAoit, npn 
COAepaaHHII nocAeAael, onpeAeAileTc.R no cAeAYIOJ!!elt q»opMyAe: 

rAe V" - aaqaJ\bKbtll o6' eu HJ\a c BOAoii, 
VI( - KOHe'lnblit o6 'eM uAa c BOAOH, 
n" - HaqaAbHa.R BAa&HOCTb HAa, 
n" - KOHeqHaJI BA8ZHOCTb HAa. 

Y AaAeHHe o6eaaoseauoro, BbiCOXIilero HJ\8 C HAOBbiX DAOJBaAOK npOH3BOAHTCS: 

BaroaeTKaMH, Ha KOTOpble HA Harpy JKaeTCR 8 pyt~nyJO. 

Ha cospeMeHHbiX aMepnKaHCKHX ycTaHOBKax npu6era10T K MexaaHaaguo YAa·· 

Pac. 169. MeiaaasagHR yAaAesas BAa c BAOBbiX DAOIJ!&AOK (r. 4aKaro). 

AeHHR o6e3BO&eHHbJX ocaAKOB c HAOBbiK nAOJSaAOK. TaK, B 4HKaro AAR ottHCTKH 

OAOI!:!aAOK o6Igell WHpHHOio , B 24M np~MeHefl CUe!!HaJ\bHbiA OOA' eMHHJC (pHC. 169)1 

ABHralOf!!HHCII no peAbCaM, yAo&eHHbiM no rpaHH~aM rtAOIJ!aAOK. 

fipH OOMO&JjH noA'eMHbiX .ay6beB HA DOAaeTCJI Ba IIOABH&HQ(t DOA'eMHHK. 

4 e p K e c A· C, opocp., KpaTKBit cnpaBoqaat< upoeATHpOBJIH&a ~aaaA.B.Sagaa. 1935 

147    
НБ

 

УД
УН
Т 

 (Д
ІІТ

)



Pa6ottaJI cKopocTb noA'eMaHKa 0,9- 2,3 M/ MUH, o6paTublil xoAoCTol xoA -
30M/ MUH. npoH3BOAHTeAbHOCTb OI<OAO 3, 75 M9 o6e3BO&eRRO ro HAa ( COAepza&He 
BOAhl 55%), CRHMaeuoro CAOJIMH B 7,5 -15,0cM. 

Cyto~JHaJI npoHJBOAHTeAbROCTb TaKoro nepeABH&soro noA'eY&Hxa 1500-2000 M 11, 

08 JaMeHieT OKOAO 350 pa6oqux. 
CaHTbll ooA' eMBHJCOM HA AOCTaBAIIeTcJI K rpaRHJie DAOI)laAKH H TaM neperpy· 

aaeTCII HI BaroHeTKH.CTOHIIOCTia T&KOro nepeABHJKHOrO IIOA'eMBHKI C neperpy• 
aaTeAeM 44 000 AOAAapoa. 

Pac. 170. lloAaqa BAa 
Ba HJ\OBJIO nAOJIBAKY • 

Pac. 178. 11Aoaas nAotgaAKa. Y AUeRae HJ\a. 

• 
Pac. 171. ~b.oaa11 DAOII!BAKa. HaoycK BAa. 

Pac. 174. HAoaaR JJAOJIBAKa. 
CaaAKa DOAcymeuaoro BAa. 

Ha pHCYRKe 170 npeACTIBAeaa cpororpacpua noJtaqa HAa aa HAOBYIO ItAOI.g&AKY· 
Ha cAeAJOYl!lHX 4-x CZ,oTorpacpuax (pHc. 171, 172, 173, 174) noKaaaabi aTanbl 

00pa60TKH HJ\a Ha HAOBhiX DA09A8,~K8X 8 6acceilse peKH 8Mmep (HaOyCK HAl, 
DOACJUUCI ero, Y ~aJ\eHHe HAl C IIJ\Oij!aAKH H CBaAKa HAa ). 
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CroHMOe'l'& nAosbix nAor.ga.cox c uckyce'taeaabiM ao"olieapoa.tgaeubiu oestoua• 
HRCM onpeAeJ\IIeTCJI B 16- 25 py6. aa M 2 DOJ\e3BOI DAOJyaAH HAH 6-8 py6. 
aa 1 JK3 CTOq&ol ROAbl B CyTKH. 

§ 42 

BAKYYM·CIJHJ\b TPbl 

B nocAeAaee BpeMJI AAR o6e3BO&'iBaHHJI nAa, rAaBHbiM o6paaoM, a AuepHKe 
CTaJ\H DpHMeHJITb B&Jtyyu•cpHAbTpbi. 

BaKyyM·<flHA&Tp npeACTaaJUieT co6o10 6apa6a11, spa~,gaJOryaitca MeAAeHHO aoK· 
pyr ropH30HTaAbHOI ocu. TeAO 6apa6aaa cocTOHT H3 MeTaJ\AH1JecKoro ocTosa, 
pa3AeAeHRoro cerMeRTRbiMH neperopOAKaMH aa p.HA OTAeAeaul, coeAHHJieMbtX 
nonepeueaHo c aaKyyM·annapaTaMH H DOBbiWeHHbiM BOSAYlDHbiM H 1\H naposbiM 
AaBAeHHeM. 

Hapyz.aaA noaepxaocTb 6apa6aHa noKphiTa cpnA&TpfiOI!Jeit MaTepHeii, npnKpe· 
DAeHHOft K OTAeAbBbiM paMaM, ycTaHOBJ\eHHbiM Ha OCTOBe 6apa6asa. C geAbiO 
DOAAep~aHHR MaTepHH Ra paMy HaT.HRyTa DpOBOJ\OK&. 

Bapa6aH onyJyeH Ha H3BecTHYIO rAy6uuy a HA. 
Ha pucyaKe 175 H3o6pazeua cxeMa pa6oTbl aateyyu-cpHAbTpa. 
Ha <f>oTorpatpuu (pHc. 176) H3o6pazea 

BaKyyM-qlHJ\bTp. 
Dpa onycxaHHH Toro RAH HHoro cer-

Puc. 17 5. CxeMa pa 6oTb1 aaKyyN·4-HAhTpa. 

MeHTa B HA, B BeM C03AaCTCS BaKyyM, 
6AarOAapJI qeyy HA DpHCTaeT K ~HAbTpy• 

JOij!eii MaTepHH. Dpu noA'eue cerueuTa 
BbiWe noaepxuocTH HAa AeiicTBYJOigHII Buy· 
TpH cerMeHTa aaKyyM BTJirHsaeT oayTpb 
6apa6aaa BOAy, OCTaBJ\JIR Ha nosepXHOCTH 

uaKyyu·cJlHit.bTpa J\HWb o6esaoaesRyJO J\e· 
nemsy. 

HeJaAOAro AO noAuoro o6opoTa cerMeaTa oRyTpH ero co:t,4aerc.11 noablmeHaoe 
ABBJ\eR'ie, B pe3yAbTaTe qero npHCT8BWHH .K <IJHAbTPYIOI!JeH MaTepHH o6e3B O· 
ze&HbiH HA (AenewKa) c6pacblaaeTcs. 

Puc. 176. BaKJJN• ~HAbTp B pa6oTe. 

Ha pacytn(e 177 nao5pa&eR aaKyyM tpaAbTp 0Auaep, <IJHpMbl Aopp. 
HecKOA.bKO uay10 KOHCTpyKQWlO HMeeT saKyyM qutAbTp At.tepuKaH. 0TAe • 

AeRHSI 'PHAbTpa- cerMeHTbl npKKpenJ\elfbi B q>opMe AHCKOB K TR&eAOIIY qyrya • 
soMy aaAy. CoeAHReliHble AKCKW H aa.A cMORTHpoaaabl ua4 6accelfao111 c HAO Y 
T&KHM o6pa30M, qTo HH&BSR DOAOBHHa AHCICOB norpy&eHa B HA, 

Ha paeyaKe 178 HsoopaaeH cpHAbTp AMepalaH. 
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Kate a erou, TaK H a JtpyroM cf'HAbTpe tPHAhTpouaAhHaJl MaTepHR O'IHIJ!aeTeA 
OCHOBaTeAbHO DpH K3.~AOM o6opoTe1 COXpaHR" TaKHM o6pa30M flOCTOHHHO CBOIO 
NIKCHM8J\bH y 10 npOH 3BOAHTeAbH OCTb. 

Ha cAyqalf ueo6xoAHMOCTH ce• 
rMeHTbi 6blcTpo ACMOHTHPfiOTCJI 

H SaMeHSJOTCS. 4pe3BbPfaiHO 
6blCTpO DpOH!BOAHTC.R T8KiKe H 

3aMeua cpu"bTPYJOQ&eJi TICBHH. 

no AaHHbW HH~. MaKe p 0 B a 

CKOpOCTb A B H Z e H H Jl BaKyyM• 

<JlHAbTpOB OKOAO 0,3 M/c Ha 000· 

Ae !JHAHHApa. 

DpouaBOAHTeAbHocrb ~HJ\ bTpa 

0Aesep npnMepuo AO 0,05 rtl 
cyxoro HAa Ha M2 noaepxHoCTH 

«JlHAhTpa B CeKyHAY· 

no AaHHbJM K e q, e p a H 

K p oM a eAR (Keefer u C r o· 
Psc. 177. BaKJJM•41HAfiTP 0AHaep. m we 1 1)1 npHMeHeaue aa~<yyM· 

«JlhAbTpOB (0AHBep•<J»HAbTpoa) 
B BaATMMope s Te'leHHe 3HMbl 1932 r. AaAo CACAYIOl!!He peayAbTaTbl. 

CpeAHee K-OAHlleCTBO BJ\arH a o6e3BO;KeHHOM neperaHaweM ~-t.J\e npn npHMe .. 
HeHHR xAopKoro ;KeAeaa F eCJ3 u Kalfecrae J<oaryA.RHTa cocraBA.li.J\O 74,9%. 

n<lnblTKa o6e3BO~HBaTb Ha 0Anaep·cf>HJ\bTpaX CblpOfl HA He A3.J\a fiOAO~H· 
TeAbHbJX peayAbTaToa, TaK KaK tflHAbTPYJOIJJaA TKaHh 'lpC3Bbi'I3JIHo OblcTpo 
3aCOp.RAaCb, BblTei<aJOJJ~a.S BOAa COAepzaAa 60AbWOe KOAHqecTBO KOAAOHAOB H 

HepaCTBOpeHHbiX BeJ!!eCTB. 

HarpyaKa ua ~HAbTp onpeAe• 
J\.ACTC.H 8 85JCt Ha OAHH M

2 
B qac 

np~ npH5aaAeHHU 0,12 1(1 XAOp• 

HO ro .zeAeaa a a OAHH Kl saaa· 
W.eHHbJX Be.tgeCTB. 

QPnA&TphlH3XOARTC.S 8 pa60Te 

eae,4aeaao 7, 75 qaca. 
CroHMOCTb OAHOH TOHHbl o6e3· 

BO~eHHOrO ua BaKyyM·~HAbTpe 
HJ\a (6pHKCTOB) onpeAeA~eTCH B 

5 AOAJ\3 pos, D TO apeMR, JCaK 

803AYtnBaR cyWKa Ha H.llO.SbiX 

DAOIJ!aAKaX o6XOAHTCR B 6,23 
AOAAapa 3a TOHHy. 

B CB.R3H c npHMeHeuHeM AaKy· 
yu·~HAbTpou u YAOBAeTsopH· 
TeAbHblMH pe3fA;t,TaT&MH pa60Thl 
HX, OT npeiKAe DpHMeHRBlJ.UtXC.R 

cpuAhTp·npeccos H geHTpocpyrH• 

pOB8HJUI OCBAKOB, C ~eAbJO HX 

o6e.sao;Kuaaaua, HbiHe cooep· 
WCHHO OTK83aAHCh, B CUAY 'lero Mbi He npHBOAHM ODHCaHHSI cpHAbTp·npeCCOB 

H annapaTOB AA$1 geKTpoq>yrupoBaHH.R OCaAI<OB. 
OcHOBHble HCAOCTaTJUi &Tux cnoco6os o6e!BO~HBIHIUJ-BbJCOI<8R CTOHMOCT& 

o6e3BO-'KHBaHHB DAIOC ReAOCTaTKH caHHTSpHo·rHrHeHMqecKoro nop.&AIC3 npH npH• 
MeHeuuu q>HAbTp·opeccos. 

I Keefer C. E. and Cram w e II E. C., The dewatering of sludge by Vacuum liltra• 
• tion,. 1932 
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§ 43 

TPAHCnOPTHPOBKA HAA 
Kar< BII.IIHO 113 BbiWeH3.1lOJI<eHnoro, HJI, unpeAb ,110 ero HCUOJ\b30BBHIIH a o6e1· 

apeJt<.eHHOM II o6eJBO!IIeHHOM COCTOJIHIIH, npOXO,IIHT C.lleAYIOJBHC BTBUbl: OCB/II,IleHIIe, 

o6e3BpCJt<.IIBBHIIe 111 HBKOHey, o6e3BO/IIIIOBHIIe, 

nepeXOAR OT O,IIHOrO 9T3U3 K ApyroMy, IIJ\ AOJ\.JKeH TpBHCil0pT11pOB3TbCJl, 

PacCMOTpHM Haii60.Ilee '13CTO npiiNeHRIOJBHecn liHAbl Tp3HCnopTnpoaKII IIJ\.3. 

B ABYX
1
S!pycHbiX oTcToliniiKaX, o6'eAIIHIIIOJBHX 11 OAHOM coopyJ~<eHHH 11 oca111· 

,lleHI!e II o6e3Bpel'KIIBBHI!e H.ll3, He B03HIIK3eT BOnpOCll 0 TpaHCUOpTIIpOBKe IIJ\.3 Mem.Ay 

ABYMH BTHMII CTBAHHMII, T3K K3K IIJ\. npOCT01 B CIIAY TIIJKeCTII, npOB3J\HB3eTCII 

H3 OCB,IIO'IHOJi 'IBCTH COOpyl'lteHHII B 33rHIIBBTCJ\.bHYIO• flp11 OT,IleAbHO CTORJBIIX 

coopy}KeH•I.IIX- OTCTOHHIIKBX H MeTaH•TBHKBX BOUpOC pa3pewaeTCH Upll 61\arO· 

npHRTHbiX TOnorp3cpH'IeCKIIX YCIIORHJ!X II COOTBCTCTBYIOJBHX KOHCTpyKyHJ!X ycTa• 

HOBKOH Tpy6 ,IIJ\.R OTMIIM3 IIAB1 06bi'IKO AllaMeTpOM B 200 M.M1 onyJBeKKbiX B 

BOpOHKY OTCTOliHIIKB H I!MeiOJ!!HX BbiXO,IIHOH KORey HB 1,2- 1,8 .M HHJKe no• 

BCpXHOCTII BO,Ilbl B OTCTORHJ.IKe, 

cha pBliHOCTb OTMeTOK o6ecrre'IHHBeT Heo6XO,IliiMbiH Hanop K3K HB o6p330BB• 

HHC CKOpOCTH B Tpy6e, T3K II HB BCe nOTepH H31l0p3 UO AAIIHe IIJ\.Oilp0HOA3 II 

H3 MeCTHble COilpOTIIBACHIIH (BXOA, IIOBOp0Tbl1 3B,IIBII1111(1!), 

Onpe,lleAeHI!e noTepb uanopa paHee C'IHTBJ\.11 ao31\JOJIKHbiM BCCTII no IIBBecTHbiM 

«<!opMyAaM riiAPBBJli.IKII. HensueCTHbiMII 6bi.IlH AIIWb Koacp!JIIIYIIeHThi corrpoTURIIe• 

HHR E AJ\.R yc.llOBIIil IIAB C BOAOif. Bo BCRKOM C.lly'lae, KOBcp!flHYIICHTbl BTl! 3H3· 

'IIITeJ\.bHO 6o.llbWe, '!eM np11 BO,I!OilpOBOAHOII H ABlKC KBHBAII3Bl.!IIOHHOli BO,Ile1 

TBK KaK C 0.4HOil CTOpOHbl BOAB B CIIAY HBJ\11'11111 6oAbWOrO I<OJIII'ICCTB3 HMICTbiX 

'IBCTCil CTBHOBIITCH 6oJiee B113KOll, C APyroil- xapaKTep lKHAKOCTH BC,IleT K 

yoeAII'leHMIO WepeXOBBTOCTH Tpy6bl. 

8ru onbiTHble Koa!JlcpHyHeHTbl B 3113'111TeJ\bHOit cTeneuu 33BHCRT H OT xapaK· 

Tepa CTO'IHblX BOA If B K3111,110M OTAeJ\.bHOM CJlyqae llOJil\ell':aT llOBepKe, 

Ha ocKoaaHHII ABHHbiX ropo,11a M10oxeua norepH uanopa onpe,IICJill.llHCb no 

Jl.llHHe Tpy6onpoooAa no lt.IBeCTHoll cpopMyAe A a p c H ·Be H c 6 ax a (Dar c y• 
We y s s b a c h). l v2 

hw=A.--
d2g' 

llpll '!eM AJIH Tpy6 )IHBMeTpOM B 150, 175 II 200 .M.M 3Ha'!eHIIC A MeHHAOCb B 

npeAeJIBX OT 0,3 AO 0,9 AAR 90% IICCIIC,IIOB3HHJ! H Ailll OCTBAbHbiX 10% AOXOAHAO 

,110 1,6. Dp11 reoMeTpll'lecKoil paBHOCTII BbiCOT o 14,6 .M, AAHHe Tpy6onpoBOAa 

B 7)5 M 1 paCXOAC B 200 .H8 33 5 '18COB, CYMM3pKBR BbiCOT3 UOTpe6Horo ABBAC• 

HIIJI KOAe6a.II8Cb B npeACABX OT 2,75 AO 4,15 OmM, IIOBTOMY np11 pac'leTe 

HilonponoAOB ocer)la HaAAean•r 6p3Tb BHB'IHTeJibl!blli 3anac. Oco6eHHO yueAH­

'!IIBBIOTCII norep11 Hanopa B 3HMHee BpeMJI, 1 

3a noc.lle.4HI'e r0.4bl B pH,Ile K3nHT8JIHCTII'ICCKHX CTpaH (CiliA, repMaHHII) If y 

Hac o C01o11e 6b!AH npoBeAeHbl Ollb!Tbl no BbiJICHeHHIO oco6eHHocrell ABI!li\CHHJI 

B Tpyl'ionpOBO,IIBX JCBH8JIH38J!HOHHOrO HJ\.8, I<aK HCOAHUpO,liHOll, BJ!31Willi\H,IIKOCTH. 

Onb1Tbl STII noKa3aAH, 'ITO noTt'pH uanopa no Alllllle Tpy6onpooo.11a 3BBHCJIT 

OT CKOpOCTH1 HO .!18BIICI!MOC1'b BT3 Re IIIOMeT 6b1Tb BblpBllleHa 33KOHOM illel!ll 

IIJ\.H 6Jllflii!IIM K HeMy. npll He60J\.bllli!X BeAII'IHHBX CKOpOCTII B Tpy6onpOBOAe 

OOTepH Banopa na 4.1l11He Tpy6onpoBO)I3 3H3'1HTCJibHO 60AblllC T3KOBbiX ll\e npH 

YC.IlOBHH ABH111eHIIH BO,Ilbl (a HeCI"OAbKO pa3 6oAbme), llj)H 60AbWHX CKOpOCTHX, 

RB060pOT 1 IJOTepH Hanopa np11 ,IIBHJEeHHH K8H3JIII3Bj!IIOHHOrO IIAB MCHbWe TaKO• 

BbiX .'tle Dpll ABHJIKeHHH BO,IIbl. 
2
, 

Onb!Tbl, npoHaBeAeHHble IIHJIK. A. 3. E B H .11 e B 11 'I B .1\.eHHRrpa,lle HB.A 

I S t a c h e r E. und K e p p n e r H., Erweiterung Schlammobgobe auf der Manche· 
ner Klaranlage, 1932. 

2 E a H A e 11 H " A. 3., Hanop>n>lii; cnoco6 yAal\eHI<II KBHaAH3B\!HOHHoro H.\8 no Tpy6aM ua 
6oA~WHe paeCTORHKR1 1935. 

M e r k e r W., Die f'lieneigenschaften von Abwasserschlamm, 1933. 
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HJIOM c BJIB3!.HOCTI>IO OT 92 AO 97°/0 a Tpy6onpoBOAe AHaMeTpoM a 150 MM H 

AJIHHOIO B 202 M 1 D03BO.IIIIJIH e111y DPJIATH K C.IICAYIOI£CMY :aaK.IIIO'ICHHIO: 

1. KaHBJIH3a!!IIOHHblli 11.11 npeACTaB.IIJICT co6o10 pasuopoAHYIO cMecl> asaeliieH· 

HIIIX BCJ,gCCTB C BOAOH1 opraHH'ICCKH H BeopraHH'ICCKH CB.R3aHHOH C HilMI!, OT.I\11• 

'IBIOI£YIOCR OOBbiWCHHOli BJI3KOCTbl0 1 BJIHJIHHC KOTOpOil HeOOCTO.RHHO H 3aBHCHT 

OT CKOpOCTH ABHmCHHJI, 

2. Ha COOpOTHBACHHC HAa B Tpy6ax BCCbMa CHAbHOC BJIHJIHHe OKa3biBBCT 

CKOpOCTb: 'ICM CKOpOC'I'b 60.1\bWe, TCM COOpOTHBAeBHe CTaHOBH'ICJI OTHOCHTeAbHO 

MeBI>IDHM DO cpaBHCHHIO C BOAOH, 

3. ConpoTHBAeHue yaeAH'InaaeTCJI c yMeHI>weunell COAepmaHHJI BOAIII a nAe, 

4. npn ABI!lKCRHI! HAB B Tpy6ax, npn 60AI>IIIHX CKOpOCT.RX, BcerAa ua6JIIO)IaeTCJI 

peli!.HM1 DpH KOTOpOM HJI M03teT HMCTb MCHbliiC COOpOTHBACHHJI DO cpaBHCHHIO 

C BOAOifo 

XapaKTep noAy'leHJIOii HHll!. A. 3. EaHACBH'I 3aBHCHMOCTH conpOTHBJ\eHnii OT 

CKOpOCTH BDO.IlHC COBDaABCT C ABHHbiMH aMepi!KaHCKHX I!CC.IleAOBaTe.lleii, 

Ha OCHOiiaHHII opoAe.llaHHbiX OObiTOB B J\eHHHrpaAe HBA ABH3teHHCM HAa 

HH3!.. E aHA e B u q npeAAaraeT cAeAYIOI£YIO !JIOPMYAY )!JIB onpe,lteAeHHB 

noTepb uanopa: 

lOOi = 2(0,613v)2,o2- 0,4c- o,225v + C, 

HJ\Hf o603Ha'laJI 6yKBOil K OOKB3BTCAb CTCOCHH -

2,52 - 0,4C- 0,225v = K, 

noAyqaeM 

lOOi = 2 (0,613v)• + C, 

rAe 100i- DOTepa Hanopa Ha 100M AMIHIIJ Tpy6onpOBOAB1 

V - CKOpOCTb B Mj Cell:, 

C- ICOB!JlipH!!HeHT CODpOTHBJ\eHI!R H.l\81 

paBBblil 0,2 DpH 97,0% BOAbl B HJ\e 

0, 31 " 96,0 , " " " 
0,34 " 95,5 " • " • 
0,41 95,0 , " • 
0,73 94,0 " • " 
0,80 93,5 • 
1,09 92,0 " 

BnpeAb AO AaAbHeitwero usyqeHn.ll aonpoca ABHlKeHn.ll HAa a Tpy6onpouo,11ax 

M03!.HO peKOMCH,I!OBBTb ,I!JIB OpHeHTHpOBO'IHIIJX OO)IC'ICTOB OOTepb HBDOpa B Tpy· 

6onposo,11ax npu ABH3teHHH H.lla !JIOPMYAY HHJK. EanAeBH'I: 

lOOi = 2 (0,613v)• + C. 

~.1\S o6Aer'leHHJI 00Ab30BIHHJI !JlopMyAoil 

lOOi = 2 (0,613v)" + C. 

HaMH npaae,AeH puc. 179, JaiiMCTaoaauHblii Ha craTbll HHlK. EaRJ\eBII'I- rpa!JmK 

DOTepb Hanopa B MCTpax Ha KB3tAIIIC 100M ,llflHHIIJ ,liAR Tpy6onpOBOAa B 150 MM, 

Ec.11H Tonorpa'I!H'Iecaue ycAOBHll MCCTHOCTH He 6Aaroupn.IITCTBYIOT OTJKHMY HAa 

6e3 OpHMCHeHHll BHCWHHX ,I!IBAeHHil (liTO OTHOCHTCR TBKlKe H K KOHCTPYK!!HJIM 

MeTaH•T3HKa THOI npiOCCa), npHXOAHTCR DpH6eraTb K HCDOJ\b30BBHHIO HCKYC· 

CTBeHHOrO HBrHeTaHHS oyTeM YCTIHOBKH AH60 annapaTOB1 Ha DO,II06He MBM• 
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MyT•HaCOCOB (3pAH'flTb1), AHOO KOTJ\OB, pa60T4101JAHX DpH H36b1TOIIHOM A3BAeHHH 
( UHeBMa THKa). 

B nepaoM cAyqae, K HH)KHeit qacTJt Tpy6hl DOABOAHTCII BO.JAYX no~ AaBAeHHeM, 

TaK 'ITO Tpy6a pa60TaeT I<aK 8pAHq>T. 

Oco6eHHOCTH pacqeTa H KOHCTPYKUHH apAHfi>Toa npH npuMeHeHHH ux AAJJ noA:'eMa 
HAa HSAO}f(eHbJ a pa6oTe HHM. 0 p A o B c K oro 3. A. 1 Hau6oAee BblrOAHB.B 

pa6oTa BpAHfPTOB HMeeT MeCTO npH 

SbiCOTe DOA
1
eMa HAB B ) ,5 M. npH 

yaeAuqe HHH 8TOfi BbiCOTbl B03pac• 

Tae-r uenponopuuoHaAhHo KOJ\HIIe· 

CTBO ROTpe6JUieMorO BpAHCIJTOM BOB• 

Ayxa. nocAeAHee yCAOBHe cy.maeT 
803MO)KHOCTH DpHMeHeHHJI 8pAHip· 

TOB npH DOAalle HAB Ha 60AbWYIO 

BbiCOTf H paCCTORHHe. 

nueBMaTH'IeCI<Rii 00.4'eM HJ\a npe• 
AycuaTpnaaeT HaAHttHe JKeAe3HbiX 

JCOTAOB, COeAHHeHHhiX C KOMnpec• 

copoM COOTaeT.CTBYIOJgeA npoua• 
BOAHTeAbHOC1H. no HaDOAHeHHH 

JCOTAa HAOM, DOAaqeft C.*.aTOrO 803· 

AyXa COAepMHMOe KOTJ\a Bb16pacbl· 

B&eTCB B OTBOAHyro Tpy6y, DQ 
ICOTOpOI HA DOAaeTCJI K MeCTY 

HaaHa'leHH.a. KoTeA cHa6J<eH ABYMB 

I(ABU8H8MH. npH OTCYTCTBHH ,AaBJ\e'" 

HHS OT KOMDpeccopa OT.ICpbJT KJ\a-

naH, COeAHH.SUOJSHII KOTeA C OT• 

CTOJIHHKOM1 H 3aKpbiT KJ\aDaH Ha 

OTBOAHOil Tpy6e. flpH nycKe pa6o· 
~ero ABBAeHHR nepBMI KAanaH 
JaKphiB&eTCJI (opH.mHMaeTC.H .43BAe· 
HHeM) M, Ha6opoT, BTOpoif KAanaH 
OTKpbl&aeTC.R. 

Ha CJ\ yqaJf B03MOMHhtx peMOH· 
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c. ~~70 I. tD r Jb IS ~ 

1.11 aJS IJJ tfl t.'IJ l9& f.lli 
C~D'-"-~· M/Cf!C· 

TOB H OCMOTpOB HMetoTC.R ~Ba KOT• Psc. 179. rpaCIJBK DOTepw. Hanopa a 150 MM. 
Aa, OAHR pa6oqul, Apyroll pesep• uAoopoaoAe (no EBHAeBH1ly). 
BHbll. Ha d)oTorpac;>aH (pac. 180) 
noxaaaHa ycTaHoaxa JCOTAa Ha 01JH-=TaoJi CTaHynu a H10pn6epre. 

AAR TpaHcnopTHpOBKH HAa no HAonpoBOAIM MoryT ObiTh geAecoo6paaao 
npHMeHeBhl ABOiiBble BaKyyM·KOTAbl, CXeMa pa60T KOTOpbiX npeACTaBAeHa Ra 

pHCYHtce 181. 
CHcTeMa cocToHT ua ABYX KOTAOB OAHHaKosol eMKOCTH, npu t~eM npa ua­

noAHeHHH OAHOrO KOTAa HAOM BTOpoft onopO~HSeTCft. 

Ha <Purype N! 1 noxaaaao, KaK H3 KOTAa a B03AYX nepeXOAHT a JCOTeA b. 
B KOTAe a coaAaeTcll aaxyyM. DOA BAHJIHHeM KOToporo B JCOTeA a nocTynaJOT 

OCIAKB HB OTCTOIHHKa. 
B STo J~Ke speMJJ, uo~ BAHRHHeM AOROAHHTeA&Roro AaaAeHHJJ, HI KOTAa b HA 

BbUKHMaeTcll B HAonpoBOA. IJo ocao6omAeHHH xoTAa b oT ocaAKOB 11 aanoAaeHHH 

HMJl KOTAa a, npH DOMOJ;!!H aBTOIIaTa DpOHCXOAHT oepeKAI011eHHe HanpaBAeHftJI 

AODOAHHTeAbHOrO AaBAellHJJ, BOIAYX HaqayaeT DOCTynaTb B KOTeA aJ a B KOTAe b 
coa.-aeTcs pa~p.JJJK.eaue. Cl>ur. 2 noJCaablaaeT aTo noAoMeaue. 

L(AS C03ABHHIJ He06XOAHMOrO A3BAeHHR 8 gellb BKJ\IOIIeH B03AfWHbiif H8COC. 

1 0 p A o a c x. M i 3. A., HH2K., 0 npHMeHeHHH ~pAKlJIToo H& cTaHgH11X a:lii\IHH. C6opHHK 
.011MCTK8 CTO'IlHMX BOA

1 
1 )934. 
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noA06HaR yeTaHOBKa pa6oTaeT BDOAHe YAOBAeTBOpMTeA.bH01 31HHMBeT HeMHOrO 

MCCTa H 8 8KCDAOaTBJ!HH Be Bbl3biBBeT OC06biX 3aTPYAHeHHJi, 

Psc. 180. Y CTaaoBKB BakyjM•KOTAB 

(r. H10pH6epr). 

Ha pHcyHKe 182 .,3o6paaeaa ycTaHOBKa c 

ARYMB oaKyyM·KOTAaMH. 
Opn TpancnopTupoaKe HJ\a H3 KaMep oepe· 

rHJ.IBaHH.R (HH.ZHHX qacTeil JtByx'SipycHbiX OT· 

CTOiiR;ii<OB MAH MIT3H•TBHKOB) Ha Hl\OBble RAO• 

J:!!8AlHt fi0Ab3YIOTCJI npH COOTBeTCTBYIOIJAMX TO• 

oorpa({llttJeCKHX YCAOBHJJX Tpy6aMU AAR OT~'HMa 
M/\3 M 3~Kpb11'hiMH H1\H OTKpbiTbiMH ltJ\OnpOBOAa· 

MH, npu He6AaronplU1THbiX Tonorpaqn,qecKHX 
ycAOBHJJX npHXOAHTCH npH6eraTb K ycTaHOBite 
J\H60 geHTpo6e:KHbiX H3COCOB cneyHaAbHOrO THUa 

(HJ\OBblX HaCOCOB), AH60 MaMMYT•H8COCOB, A"60 
nHeBMaTuqecKHX KOTJ\OB. 

TpaHcnopTttpoaKa o6e3BOiECHHOro nAa npo· 
J.t3BOAHTCJI 8BTO-ry;oKt'BbiM TpaHCOOpTOM, .AH60 

oco6~MH cocTaBaMH cneyHaAbHO npHcnoco6Aea• 
HblX aaroHeTOK c napo HAM aAeKTpouosaMH. 

T paHcnopTHposxa o6e.sso.m.eHnoro HAa a ceAh • 
CKOM X03SiftCTBe Ha DOJ\eBble yqacTKH1 AAJI HX 

yAo6peHHR, nponaBOAHTCJJ o6bi'IHO auTory.m.esbiM 

TpaHCIIOpTOM, npn 'leM .40CT8BK8 npeAyCMaTpHBa­
eTCH J\HWb Ha CK.A3ACKHe yqaCTKU, OTKy~a BTOT 

MA Y~ H pa3B03HTCR HenocpeACTBeHHO Ha DOAe-

BbJe YlJBCTIUf, 

CToJtJMOCTb rpaRcnopTHpoBJ<H o6xoAHTCR npH 3TOM cpaonHTeAbHO AOporo. 
8 ue.AJIX Hei<OTOpOH paynOH3AH33YHH B BTOM Bonpoce aaTory.zego§ Tp8HCD(.)pT 

3aMeH.R10T cnegHaJ\bHOii Y3KOKOJ\.eihtolf, npH KOTOpoJt AOCTaBICa o6XOAHTCH He· 

4»Kr. 1, neBbiH :KOTeA- - a. ¢»Mr. 2. npaa:&Jfi KOTeA- -b. 

ctco.AbKO J,teweaAe. Y3KOKoAenKoft HA ~ocTaBAReTcSI K geHTpaAbHbiM cKA8.4CK5-tM 

yqaCTKaM
1 

a OTTyAa yz pa36HpaeTC.R Ha OTAeJ\bHble DOAeable yqaCTKH, r:.yJJ,a 

AOCTaBAAeTCH ryzeM. 
AaAbHeftwaa payuoHaAHaauus u AeAe noAaqJ.t HAa Ha yqacTKH n.&eT e OAHOH 

CTOp.OHbl DO J\HHHH eJ:Se 60A&mero o6e3BOZ.HB8HHR HAa, C .lpyroif CTOpOHbl, 

aao6opoT, Ha yqacTKH no)taeTCll coaepweHHO ueo6e3aoMeHHbdl HA, c ueAblO 

HCUOAbJOB&HHB ero TeKyqeCTH AAH DOAaqH B Tpy6ax HAH OC06~X &arOHCTK3X. 
HopMaAbHO o6eaao*eHHbl~ HA coJtep:.utT JtO 60 n 6oAbwe npogeaToB BOAhl, 

T. e. Ha OJtHY 'IBCTb cyxoro ueigeCTBa ITpHXOAHTCS: 1,5 U 6oAee qacTel BOAbl, 
HHbtMH CJ\OBaMH, npH TpaHCnOpTHpOBaHHH o6eSBOMeHHOrO HA& BCe MC npHXOAHTC.R 

oepeso3HTb aoTory*eBbiM TpaKcnopTOM Ii.AH ysKoxoAeitKoif BOAY B KOAH'IeCTBe 
1~0 H 6oAee npot~eHTOB OT eeca caMoro HJ\a (cyxoro HAa). 

C yeAbiO yMeHbWeHHJI CO~ep&aHHR BOAbl B HAe nOCJ\C HOpMSAbHOrO ero 

o6e.BBOMHB8HHB (Ka H.AOBblX UJ\OtgaAKaX H.A'a BaKyyM· q>HJ\bTpax) HA fiOCTynae7 Ba 

JKapOBble cyWHJ\KH
1 

Ha KOTOpbiX KOAU'IeCTBO BOAbi B HAe MOMeT 6b1Tb JtOBeAeHO 

AO 10% H MeHee, 
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}KapOBble cywHAJCH npeACTaBAJIIOT C060I01 06bfqHo, .IDa ICOHgeHTpHqeCKHX 6a• 
pa6aHa, spaJSaiOIJAHXCJI BOKpyr ropttt30HTaAbHoii OCif. CywKa HAa npoHCXOAHT 

ropf''1HMH rasaMH. 
BbJcymeHHbJJi TaKHM o6pa· 

30M HJ\ o6pal!!aeTCH B TBepAbie 

.KOMb.R, TpeoyJOigHe HX H3• 

MeAb'lenna ua cneguaAbHblx 
MeAbHHgax B CA.yqae HCnOAb· 

30BaRJUI HAa a geAJIX YAo6· 
peHI-IH. 

Jlpu ucnOAb30BaHHH ~AR 
y ;t06peHIUI ~HAKOtO HJ\8 Oe3 
npeAB8pHTCAbHOrO o6e3SO&H­

BIHHJI ero ycTpauoaiOT cne· 
~!HaAbHbiH CHJ\.OC AAJJ HAa, 

np~-tMepHbiM o5'eMOM B CYTOlJ· 

ay10 HOpMy nocTynaroJBero c 
ycTaHOBKH H 1\a. M3 3arHnaa· 
Teheft HJ\ UOA8eTCR B CHAOC, 
pacnoAom.eHHbtit BbJllle noBep· 
XBOCTH 3eMAHt qTOObl AerKo 

MO.ZHO 6bJAO 6bl H3 aero ua· 
rpy~taTb BaroHeTKH AAJI .c~aA&-

PKc. 182. Y ctaHOBka c ABYMR BaKYJ"Y KOTA&NH. 

Hellmeil TpaHCDOpT14POBKH HAS UO f1.JaCTK8M. 

Ha pHcynKe 183 H306pa&eH CHAoc~ ycTpoeHBbJH s MK>HxeHe, eMKOCTbJO 

B 250M3. l 

CHJ\OC DOICOHTCS Ha 10 CTOA6ax, BbiDOJ\HCH OR ua &eAe.so-6eTORa. c ueAblO 

3a~HTbl ero OT MOpoSOB caepxy OH UOKpbiT AepeB.RHHO§ lpblmelf, a C 60KOB 

~epeBRHHOft o6AHgOBKOI. 
BaroueT'KH noABOARTCR noA CHJ\Oc, xax sTo BHAHO H3 pHcyHKa 183, npH 'leM

4 

geAblll noe3A narpy~aeTca s TeqeHHe 10 MHHYT· 

Puc. 183. CaAoc: JtAB c6opa HJ\a 

(r. MIOHXeR). 
PHc. 184. Pa3rpysKa noe3A8 Ha MJ\OBhiX 

J118CTK~X. 

CuAoc pacnoAaraJOT Me:.<~y O'IHCTHol cTanuueif H noAJJMH, rAe HcnoAbayeTcJJ HA. 
HasuatJeHHe ero- 'IJacosoe peryAHpoaaRHe nocTynatotgt'ro HAa. Oco6euno oT· 
AaJ\JiTb CHAOC OT oqHCTHOif CTaHJ:!Hlt He peKOMeHAyeTCJJ, T8K KaK HA B CHAOC 

IIOAaeTCJI no Tpy6onpoBOA811, a DOTepH Hanopa B OOCAeAHeM, JCaJC BbiWe H3J\O• 

Meuo, AOBOJ\bHO 60J\bWHe. 

t •s tech e r E. und K e p p n e r H., Erwoiterung der Sehlammabgabe auf der Mftnche-­
ner KUiranlage, 1932. 
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2KH.~tKHil HA aaroHeTKaMH no,~~;ao.SHTCII Ha y'laCTKH. O,~~;aaKo, B y,~~;o6peHHH 
y'laCTKII HYliiABJOTCH AHWb B onpe,lleAei!HbiC nepHOAbl ro4a (oecHoll HAlf oceHbJO), 

a npoH3BOACToo (noAy'leHHe) HAa HAeT B Te'leHHe ocero roAa. B CHAY aToro 

npHXOJ[HTCll B geHTpe yqaCTKOB, HCDOAb3YJOI;gHX HA ,IIAII YA06peHif.ll, ycTp8HB8Tb 

sanacHble pesepsyapbl JIAII HAa, npe,~~;cTaBII.RIOJBUe co6o10 o6bi'IHblil yqacTOK, 

o611eceHHblli seMA.Rnoli JtaM6oll a 0,7-1,0 M BbiCOToil. B BTIIX aanacublx peaep• 

ayapax HA 'IBCTH'IHO o6e3BOJKHB8eTC11 (puc. 184). 

§ 44 

11COOJ\b30BAHYIE YIJ\A 

B coapet.~eHHbiX ycAOBHJIX o6eaape:t:eHHblil HA HaxoJtHT ce6e npHMeHeHHe a 

KB'IeCTBe YA06peHHJil B Cell.bCKOM X0311iiCTBe HAH CliiHraeTCII B BH,!I;C 6pHKeTOB. 

DepeXO,IIII K aonpocy o HOpMax y,11u6peHHlil, c11.e,11yeT OTMeTHTb, 'ITO npoq., 

CTporaHoB yKaablaaeT, 'ITO B BHAY oTcyTcTBIIJI y Hac B Co10ae 6oAbworo onbJTa 

C npHMCHeHHeM OCB,II;KB B KB'IeCTBe y,~~;o6peHHJI It HOpMaM CAe,~~;yeT DO,II;XO,II;HTb 

BeCbM8 OpHeHTHpOBO'IHO. 

no ODbiTHbiM ,11811Hblllf arpOHOMa CaaOCTb.IIHOBa HOpMbl BTH onpe,!l;eii.IIIOTC.II 

CAMYJOI;gel! T86All!.\eli OC3,4K8 B TOHHBX Ha lza (Ta6AHij8 26): 

T a 6 Jl u g a. 26 

HaH•eHoBaHne JCYAbTyp 
Hopwr.t YAo6pe­
HIIR OC8Jtll'8 B 

TOHH&:J: H8. 1 ta 

3JiaKB Ayroable • • 12 
BJtKB C QBCQJII a 25 
KopHenJIOAI>I • 30 
KanycTa • • 40- 65 
CKJ\OCKI>Ie KYA&TJPI>I:__·_· __c'_:...' __c·_:...· __c·_· -'----'3'-"0-'-"4-'-0-

HopMbl ABHbl AAlil ocaAKa 

OCB,II;KB AeTHero (70- 80% 
yMCHbWeHa, 

:iHMHero, C CO,!Ieplt:8HIIeM BO,!I;bl 80- 95% j ,IIJ\11 

BOAbl) BOpMa COOTBel'CTBeHHO AOAliiHB 6b1Tb 

Op11 noAb30BBHIIH o6esao.lKeHHbiM HAOM a J<a"'ecTae y,~~;o6peHHII cAeAyeT Y'IM· 

TbiBBTb COCTBB BTOrO HABo 
HopMaAbHblif HA xo.saifcToeaeo·cpeKaA&RbiX BOA co,!l;epl!IHT noTpe6Hblll pacTe· 

HIIIIM a:!IOT, cpOCcpOp II KBAHlf He B ,110!\li!.HOM COOTHOWeHHH, KBAHJI 06bi'IHO He• 

XBBTaeT H ero CAe,llyeT HCKYCCTBeHHO npH68BAIITb K OCBAKY• 

Do all!epHKBHCKHM ,118HHbiM1 Iii OCHOBaHHII pe3yAbT8TOB pa60Tbl ODbiTIIOil 

y CTBHOBKH B A Kpoae, cAeAyeT npHJtTH K saKAJO'IeHHJO, 'ITO He ace pacTeHHJI B 

OAHII&KOBOli Mepe HYlii.4810TCJI B o6esaoll!.eHHOM Hll.e AAII YA06peHHJil, 

Ill a A b T y 11. e (S c h a It z I e) coo6JBaeT1 'ITO u AKpoHe 6b1AH HCDOilbSoaaHbl 

,4!\JI DOCTaHOBKK OJibiTOB ABa paCDOAOli!.CHIIbiX pBAOM yqaCTKB, O.ltlfR H3 JIOHX DO• 

AY'IHA y,~~;o6peHI!e B KOilH'IeCTBe OKOAO 10 ICt HJ\a Ra 1M2, ,11pyroii 9TOrO y,a:o· 

6peHHlil He noAy'IHA. 

CocTaB HAa 6blA CAeJtYJOI;!!Hif: so,a:bl 47%, a30Ta 1,6%, noTawa 0,5% 11 cpoc· 

cpopHOii ICHCJ\O'J'bl 0,67%. 
0Ka3aJ\OCb1 'ITO He ace pacTeHHJI O,IIHHBKOBO DOAOll!.lfTeAbHO pearHpyJOT Ha 

DOAy'leHHOe RO'IBOii y,~~;o6peYHe. 

Tax, .ltAll pacTa 11 ypoJKaliHOCTH ropoxa, caJ\aTa, wnHHaTa 11 orypyos y,~~;o6· 
peHHe COBepme&BO 113-'HillHej He06X0,4HMOCTb KilOBOrO y,~~;o6peHH11 ,IIJ\11 neTpyJilKH 

II K8pTOcpeAJI Bb13biBaeT COMHeBII.II; Dpll YJt06peHHH DOBblqJaeTC.II HeMHOrO ypo· 

l!laiinocTb 6o6oa, AYJ:a H KanycTblj BbiCOKyJO ypo111aliaocTb ABJOT Kpocc·caAaT, 

6ypaK H DOMH,II;Opbl If O'leSb 6oJ\bWYJO ypolt:aftHOCTb ,a:aJOT CeAbJtepelt, 6eccTpy'1· 

KOBble 6o6bl, DBCTepHaK, MOpiiOBb, pe,II;HCK81 J(yKypy.aa H CBeKJIOBHJ,lHo 
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no AIHHbJM MocKOBCKoli CTIHYHH aapagHH o6e:aspemeKBbllt H o6esBOI!IeHHblli 

HA CO CT8HQHH BeCbMa OXOTKO 3a6HpaeTCll 118 COCeAHHe CO CT8HQHeil oropOAbl 

li8BO,IIOB HM. C T a J\ H H 8 H 0 ,t\IIH8MOH1 npH '!eM ypolll\aJIKOCTb OBOI!!eli OOBbJU18eTCJI 
B,!IBOe H 60AbWe • 

BAHIIHHe HJ\a ua ypolll\aiiHoCTb 61:11!\a usy'leua Ka ycTIHOBKe B 

rayaeae C up noM. Oa npoH3BeA cpasauTeJ\bHble HCDbiT8HHH 

acceK·PeAHKr· 

ypOJIII\IiiHOCTH 
seMJ\H: 

a) 6e:a y,~~o6peaull, 
6) c YAo6peaHeM cseZHM IIJ\OII, 

B) c y,~~o6peHHeM BblrRHBmHM HJ\OM. 

Onb1Tbl npoHSBO,IIHIIHCb c nocaAKOii MOpKOBH, • 6oeos, xanycTbl, KapTotpeJ\11 11 

penbl. 

Pe3yJ\bTITbl onbiTOB Capna cseAeHbl a TaOAugy 27 1
• 

Po~ oBolJ!e:H 

1. Mopwon 
2. Bo61>1 
3. KanycTa 

T a 6 .\ 11 U a 27 

liiiAHWieK (+) BAH HCAOUBTOI": (-} R.AO"'OB • % RO BCCY 

BO epaB~CHH~ C HOyAa6peHHOft noqsoi 
1---..:..._ 

Y Ao6pesse c:ae!(•M I Y o~to6pcHMe BblrHHBw:RM 
BAOII HAoM 

+ 16,8 + 3,2 

-----
+20,8 
+46,8 

a)B><p3HHr + - + 63,6 
6) KpacHall + 7, 7 + 16,8 
a) lieAaa + 24,0 + 47,7 

4. KapTo<Jle.lll> + 17,6 + 49,0 
5. PeHa + 7,0 + 9,0 ::..:....::.-='------·-· ...!..,_.:..:.;;_ _ ___;'----'-"""'-'---

OpaBeAeRHble AIHHble 0 HOpMaX DOBbiWeHIIll ypOJII!aliHOCTII OBOI!!elt npH npH• 

MeHeHHH B BRAe y,11o6peHIIJI K8H8J\1138UHOHBOrO HAa CJ\e,llyeT paCCMaTpHB8Tb KaK 

rpy6o OpHeHTHpOBO'IHble. 0'1eBHAHO, B K8liiAOM OTAeAbHOM CJ\y'!ae <~Cil!peKTHB• 
HOCTb npRMeHeHHll Hila AOJ\Jli\HI OnpeAeAIITbCll geAbJM pliAOM MeCTHbiX YCAOBHil: 

KIIIIM8TH'IeCKIIe H DO'IBCHHble YCAOBHll1 XapaKTep HAa, KYJ\bTypa OBOI!!eJ! H T, A· 
0.11110 HeCOMHeHH01 'iTO npHMeHeHIIe HJ\8 6e:ayci\OBHO CK83biBaeTCll Ha yseAK'Ie• 

HHH ypomaiiHOCTHo 

MaKapon H. C., """'·• Y CTpi!HeHHe H yrnAH3B.\IKll 1CiiH8.\Hli!IHOHHoro HJIA, 1928 
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fiPHA0.1KEHHE 

HOPMbl PACLJETA 0411CTHbiX COOPYIKEHH:A 113 ,BPEMEHHbiX OPABHA' 

AA» Dp08KTIIpOB8BHH IOSHiCTBeHHO~lJ»eKaAbBhli KaHB.A.H3f:IUBii: B3~0ABHBIIU IICCT• 1 yraep•AeH• 
Bbl'l: a AOKB6pe 1933 r. Hap!<OMBTOM KoMMJRBAbRoro Xo3RHCTB8 PC<PCP.I 

§ 1. PEWETKA 

l, PemeTKB, KBI< nepa~o~li BMMOBT O'<BCTBbl:l coopymeaaii, B006J:O,IIHIIB 8 TOll CAJqae, OCAB B 
coTaBe 011BCTBhll coopyze&Bii HlleJOTCH oTCToii&BKR. EcAo: BCJI cToq&aa BoAa noABfiTCR &acoe• 

BOi: CTSBIJReii, TO pemeTR.B Ha OliHCTHbii coopym.eRBSIJ: CTRBHTCB TO.AhKO B TOM .::Ayqae, CCAR DpO• 

sop1o1 pemeTKH aa aacocaoii CTBRQHB 6oAee 20 MM. 

2. Opa noAA< opomeaBll a ~HAblpaQHR 6es npeABBpHTOAblloro DTCTOR, aeo6:tOAIIIIOOTb a pa•· 
Mep~o~ pemeTJ<H onpe,~~;eARIOTCR MeCTRbiMH ycAOBHRMB. 

3. Opa ycTBRDBKe pemaTKR aa oqacT&blx coopyaeaan npRBRMBIOTC&: 
a) nposop1o1 pemeTKH 20MM; 
6) cyMMBpHall nAOI!!BAb CB060,II;Bbl'l: npouopoa pn6oqeii qftCTR pemeTKII },2 OT noAOJBOH IIAOI!!Ii" 

A\i ceqeaa:R :Kaaua, 
B) KO.AHQCCTBO OT6poCoB, CRBMBeMbii C pemeTKB HB 0,4HOfO QOJ\OBCRO B fDA B o61tlQBbli YCAO• 

BHII'I: 5 A npB BABlltHOCTR OT6pOCOB 80%. 

§ 2. ITECKO.II.OBKA 

1. B cocTase oqacTRbl'l: coopy"'eaaii necKOAOBKa ,IIOAlBH8 6b1Tb 6esycAOBBO np&,IIJCMO.,peaa 
ecAH a cJ:eMe D'IIBCTBbll. coopyzeaai: aaM6'1eBbl orcroi:&HKB. OAB<~Ko, necKo.Aoaxa xom.er 61tiT& . -nocTpOOB8 H RO H nepBbiB nepBOA CTpORTeAbCTB8 OqBCTHbl'l: COOpJlllOBRII. 

2. PacqeTBble sopMbl AAR necKOAOBKH npHBBM810TCR cAe,4,JIOJ;gHe: 

a) eKOpocTb B neCKOAOBKO npa MIIKCHII8AbBOM pBCIOAO Be 6oAee 0,30 M(CSit, 8 npH IIRBHIIBA.• 
ROM pacxo,11e ae xeaee 0,05 M{cert; 

6) spell& npOTOKa DpB MUCBMBAI>BOM paCXOAO He MORee 30 CBt<, 

B) KOAJiqeCTBO OCBAK8 BB OJ!BOro 'leAOBeKB B A<!Bb 0,03 ICZ upa BABlllBOCTB OCBAKB ~QJ> B YAOAfo• 
HOM BOCe ero OKOAO 2,0, 

§ 3. rOPl130HTA.II.bHbiE OTCTO:AHHKH 

PacqeT&hle uopMbl AAJI ropH3DHTBAbHIIIJ: orcroiiunKoB npnunMarorcJI cAe,a,yJO~!~Be: 
a) BpeMR OTCTOII 1 'IIIC no 118KCRMIIAbBOMy paCXOAy; 
6) pacqeTB8JI r.Ay6naa OTCTOiiBHK8 OT DOBepiBOCTB BOAbi Be 6o.Aee 1M; 
B) IC.O.ARqecTBO Bhlll8A8101!!ero BAa C B1t.8HlBOCTI.IIO 95% Ba OABOrO qeAOB6R8 B CYTRH 0,7 Aj 

r) y,~~;ueaRe RAa 118 DTCToiiaaKa Be peme, qeM qepes 5 ,~~;aeii; 
A) aeiitpaAbBblii C.A.Oii MflZAJ pacqeTaoii: r.A:V6RBO.ii DpoTOK8 H nosepXBOCTbiO H..\8 0,5 M; 
e) YI<AOB ARB Ba MORee 0,01 (npB OTCJTCTBBB MO'I:BBRBBQRR y6opKB BAa); 
ll<) OTBOIIIOBHO AJI.HBbl OTCTOHBR0<8 I< mBpBBO Be MOHOO 4; 
s) CKOpoCTb J!BII!I!eBHll SH,II;KOCTB B OTCTOHBBKe Be 6oAee 5 MM(Cet< DO MBKCBIIBAbBOMY pac• 

XOAY· 
0 pH Me 'I a R H a: B CAy.ae Bb111YCK8 OCBOTAOHBOH CTO'IBOH lltBAKOCYB &enocpaACTBOBRO B BO• 

A06M, BpeMJI OTCTO.B' (R npOQRe SRBHCBl!!He OT Hera BOpMhl) Mory'l' 6uTb H9M6HeBbl 8 CTOpoa:y 

caazeaaH no corucoaaaa10 eToro aonpoca c caaaa,~~;sopo11. YKasaaaoe npalleqaRRe .IIOHCTBR· 
• TeAbBO H J!All B6pTHK8AbBbl'l: OTCTOBBRKOB B 911MOpOB, 

1 llepeneqaTa&o as "C6opBHKa TPJAOB I<BRBARSBQROB&oro ceKTopa K V BceCOIOIBOMY Bo,~~;o• 
upoBOABOMJ C'e3,~~;y', 1934 
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§ 4. BEPTl11<AAbHblE OTCTOl~HHI{H 

i'ae'I&TBhle BOplolhl ,o;AII aepTHK!AhBbiX OTCTOHdHKOB npRRRII810TCll CAOAJIO'!!He: 

a) aepTHK!AbR8ll CKOpOCTb noie11a BOA&I paBB8 1 JKM/Cel<, C'IBT8B no 118KCBII8JihBOIIJ 'IBCOBD-

IIJ p&CXOAJ HJIR DO 14aKCBIIOAbBOH no,o;ne BOCOCOB (npa BaJIB'IBB CT8BIIHH DepeKa'IKB), 

6) apeMII 00,4
1
6MS R04bl DO COOl'JiiHCTBJIO:;rnly MaKCH -.1'8AbliDMY p8.CJ:01J paBBbiM: l qacy; 

B) KOA.BqecTBO BbUI8A,BIOqJero HA.& C B~\8.2B.HOCTblO 95 94 88 OA;Boro QO.\.ODeK8. 8 eyn<D 0,8 ..t; 
r) CKOpOC~b 8 onycKBOH &epTBKaAbBOB rpy6e Be 60Aee 30 MM/Cel<, eCAB BeT OTpaz&IOI!IBl' o 

'!!BTB, 

A) o6'e11 HAOBOii qacra OTCTOiB.KB Ha TpeiCJTOqHblii o6'e11 HABj 

e) JKJIOB ABHI!!B Be 1\leRee 45'; 
!!) CB060ABbiB Banop AAR BhiDJCK8 OC8AK8 Be MORee 1,5 JK npa AB8118Tpe HJIOOTBOAlf'!!eii Tpy6&1 

200MM; 
np H Me q a B He: Cyro11B08 KOAB'IeCTBO B&ln8,\IIIO!p.ero liM JAUBeTOfl Oli!8AB8BBO. 

§ 5. 3MlllEPCKHE KOAOAYbl 

PacqeTBbJe sopMill AAJI &Kmepoa npliii.BHM.BBJTCB c.AeAYIOI!!,He: 

a) KOJIB'18CTBO B&lnBA8101!JOrO UJ\8 C BJ\UtB CTbiO 95% Ba OABOrO '18AOBeKa B CJTKB 0, 7 A; 
6) o6teM OTcroii:aoii: qaCTH npH:HBM.8eTCH paBBbiM qacoBOliiJ paCIOAJ1 C11HTBH IIO Ma.kCHMaAbBO-

MY npaToKy (no caMOTeKy BAR no noAa'le aacocoa); 

a) pacqeTsaa rA'6aaa aeAo6a ae 6oAee 2M 40 I!J&Aa; 

r) aeiiTpBAbBbl8 CADi, cqHTaH OT t;ge.AH .lll6AD6a AO pacqeTBOi U086piHOCTB BAB, 0,5 M: 

A) C80tiOABBII noaepiBOCTb 4JIII IIABBBIOI!I&ro RJ\0 BO MeBee l!0\16 OT aceit noaepiROCTB &II mOp· 

eaoro JCOAOAQa; 
e) o6'e11 raHAOCTBoii J<BMephl 81\lmepcaoro KOAOAII• AJ\!1 v;eBTp&AbBhiX .pailoaoa CCCP npu 

IIBJII>Ill JCTBBOBKBX (o ,PBCIOAOII ,!10 100QM3(cgmi!U BO.IIhl) AOJIZCB 61>111> poaea 75 A B8 OABOro 

qeJIOBeRB, npRC08AIIB8BRoro K KlBBAB •av;aa • .4Jia 60Abm&:t O'IRCTII&I:E COOpya•HBB (npa paCIOAe 

BOA&I CBhlme 10,000 M8jcgm~tu) o6'e11 rBRAOCTBOH K81118p&l CA8AJBT npBBBMSTb 60 A BB OAHOrO 

'leAoaera. llpa npo11ezyroqB&II IIOI!JBOCTBX oqacTR&I:t coopyaesaii (or 1000 Ao 10.000 M9jcgm· 
Kll) Beo6XOAHMblii o6'e11 rBiiiAOCTBOii KB11Dpb1 8MIUOpCKOro KOAOA!!B oopeAIURSTCII HRTepUO.AJigR· 
eii. ,:l.\11 6oue romaoii 'IBCTB CCCP, Ceaepaoro KaaKan, rora YKp&BB&I u r. A· o6'e11 r&BAOCT· 

Boil KBIIephl BllmopCKOrO KOAO.IIIIB CJieAJOT npBBBMBTb COOTBOTCTBOBBO 60 B 45 A BB OABOro 

'IOJIOBeKa, npacoBAIIBeaaoro K J<BBBAIISBIIIIB. At-11 10ra CCCP (3aKaBKaBbe a T. n.) CAeAyer 6paTI> 
ceoTBeTcToeas:o 45 u SO A. 

B TOll CAJ'I88, eCJIR IUB8CTII8 CpBABIJR TeMnep&TJpa CTO'IB )B llBAKOCTH no MOCliQBM, TO BC• 

IOAft BB T811.DepaTyphl aRAKOCTB B BHMBee apeMR, MOZHO DpHBH'MSTb o6'eM: rBHAOCTHOi KUJieph:l 

COfABCBO CA8AJ101J!8il T86AIIIJ&I: 

Ta6JIBI!a 27 

t•c I BpeMR oeperRHBBHHII 051
ell B A H& OAfiOU aBTeAJI 

- -

6 210 I 110 
~ 180 95 • l 8,5 150 79 

lO 120 63 I 12 90 47 
15 60 31 
20 30 16 
25 21 11 

a} B TOM CAJ'tiBe, eCAH B &llmepCKAii KOA0,4e!J []OCfJIIU.eT HS6bJTO"'Bhlii HA H3 aepoTBRJ<8, TO 

o6'e11 reuAocTnoi R«Mephl yaeAH"'asaercH nporHB np6Ab1A.JI}!Oro ua CO%; 
S) B TOM CAJ •ae, eCJIB B BMmepCKBB KOJ\OA81! nocTyaaeT BJ\ a• OTCTOHBBKB nocAe 6HOii'BJlb· 

rpa (nropoqaoro oTCToiiHnKa), TD o6'eM raRAOt.:Taoii Ra11epbl yaeARQBBaeTCSI &a SO%: 
B) JKAOB ABBIJ!& RAOBOli K8118f.lbl BO MORee 30' C ropR JOBTB lbiO; 

k) YKAOB cteBoK ll!eJI06a c ropaaoaraAbiO Be MeBee 50'-1,2: 1 (aepTRK&JibBhlii: roposoaT&Ah· 
Bblii.) 

A) p11J1111ep IJ!8AB meA06a 100- 150 MM; 

11) CB060ABbiB Banop AAR B&lnycKa IIAB AOJili!BB 6&1Tb Be Meaee J,5M B Be 6oAee 2,0 M npa• 

ABalletpe BJIDOTBOAB'!Ieii rpy6 111 200 JKJK. 

§ 6. METAH·T3HK 

Pac•eraye aopllhl AAR lloT&B•TBBI\OB npn&RIIBIOTcll cJI&AJlOIJ!He: 

a) T&MnepaTypy BJ\a B MOT&B•TitBKe CJI&AyeT BIIOrl> 20 - ;Ja'C; 

6) o6'e11 118TBB·T8BKB 10 A 118 OABOro QOAOBOKa; 

B) B TOll CAyue, BCAB 8 IIOTU•TBBK nooryaaeT HI6!>1TO~Bb1R HA 113 8ll1p0TIIBK81 TO 06'e11 fBB• 

AOC::TBOB KB!IOpbl fBOAII'IB&a&TCII npo·raa Dp84&1.4YI!IOrO Ba 60%; 
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r) • TOJI CAJ'1801 eCAD B IUTBII-TBRX DOeTfDIO' HA ll~ O'I'C'I'Oihmt<a DOCAB SaoiflaA~Tpa (BTOpB'I• 
HOI o oTCToiisa•a), To o6'e11 raRAoeruoi Kallepbl yueAa'l•aaeJCII Da B09i. 

A) cyto'IHall sarpys•a HM a Met oH-TBBKe pass a 6 - B ~ oT o6'exa KaMepbl KeTall-tBHKII,' 
e) paCD84 OCB,!IKB 8 MCTaii·TBHKe DOHIIHMBJTCJI 50'/,; 
z) KOAB'IeCTB:l rasa 118 O,(ROro qeAOBeK8 B CJTKH 10- 15 A; 
s) DC8,!10K MOTaH-TBSKB npa BbJITYCKO B3 DTCTOHIIBU B npa BbiiTJCKO neperHDIIDIOrO BAa 111l6eT 

OAHY u ry ze BA.Bzuoct&- g5 \II; 
a) a CAJ'Iae no,!lorpeaa a.o.a ropa'leii BOAOii- re11aeparypa noc~eAHoii apaH&lllaercs 90'; 
K) A.A.H OpBeBTHposoqsblx ope,4HapRTeAbBIIII DpHKHAOB. KOAB.qecTBO rop.aqei BOAhl BBIIOi DpB­

BBilBOTCII a- 50/o OT o6'ella ll6T8H-TBBKa, 

§ 7. BHOCIII1.1\b TPbl 

I. Cro'l&ble BO,!Ibl 110 uaaycn sa 6uo~HAbTpbl AOAZBbl ape,!laapBtoJII>HO apoiTa 'IOpea OTOToi· 
BHRH. 

2. Pac•etable A&BBble AAII 6&o~&JlbTpoa apaBBM&JOTCII.CJleAyJOl!IBe: 
a) BbiCOTB sarpy .. a 6eperca 2 .... 
a) o6'oM aarpy••a •• KOte.l&lloro mAaaa ua o,~;soro lleAoae.a 0,20 Ms. 
0 p BIlle q a B II e: 1. 0j)HIIliTaJI BOpll& SarpJ3•11 AaH& Dpll OTIIODI6BBII :118KCBII8AbBOB aacoaoi 

IIOAaqH Ba 4>RAbTp K epe4Beiii8COBOi: Sd CJTKH B6 6oA.ee ~: 1. npa Apyroy: COOTBOmeBHR o6'e11 
BarpysKH 6HO¢'lllt.bTpa AOAll:e&: 6blTh COOTBeTCTBE'BBO yseA&qes. 

ll, 06'e:ll sarpyBKB DpBBBAOII AJlll CTO'IBOB liiBAKOCTII CO cpusei BBiliiOB Tellttepatypol 
10'C, npH ,!lpyrsi TCMnepnT~pai lEH,!IKOCTU o6

1
eM sarpJSKH HSMBBBBTCH o6p8TBO oponop~BOBBJib-

110 'l'e:llnepaTvpe. 
B) B CAJ'IBB KpaiiaeB SBtpyllHHTCAbBOCTII DOAJ'IOBBJI KOTOJIIIBOrO mJlAKB ,!IODJCKBOTCH BBrpJB­

K8 6HO¢IHAbTpa H HS ApyrHI M3T6pHBAOB. 

,A...s Matepeuoa, y•aso aabl• Bllll<e, o61eM sarpyBkB 6epercs a cTopoay yaeAB'IeBBII eo OAe­
IIYIOlJIBMII op11ear11 poao 'lllhliiB Koa qJ ljJH!!HeataMu: 

fpaonii 
l!le6esb • 
To pop 

. 1,50 
1,20 
1,20 

r) HIITepBDA '"""'11'1 ABYIIll opomeHRRMR aoaepxlloCTR 6ao~IIMTpa AOAIIIBB 61!11Tb 11e 6oAee 
JS MUH1 C'IRTBH DO cpe,BO'IBCOBOMJ paCXOAJ; 

A) np11 sarpyne mABaoM o,!laocTyneaqathli 6aoljluAbTpoa KPJDIIOCTI> aarpysKa 6eperoa c~e-
AYIOIJ!aR: 

I cAOii aaa•y na BbiCOTJ 0,20 M KpynllocnJO 70 - 50 MM. 

II cAoii aausy aa Bblcory ),10M KpyaaocTbiO 40-20MM. 
Ill CJlOH BBHSY "" BblCOTJ 0,80 M ICpJDIIOCTLJO 20- 10 MM. 

§ 8. OTCTO:AHVIK DOChE BVIOCill1.1\bTPA (BTOPI14Hbi:A OTCTORH11K) 

Pac•ershle A8BIIhle 4-'ll STill BTOpH.,BbiX oTcro!iaaKOB DpHBRIIBJOTCH CAOIIYIOl!IHe: 
8) BpeMH UpOTOKB DO MBKCRMBAbHOMJ paCIOAJ p8BB~M 30 .MUH; 

6) pac'leTBilR rAy6alla co6craea11o orcroiiuoi qac111 ropB30BTIUI>BOro orcroiiss"a or ooaep:lllo­
c'l'B BOAhl Be 6o.Aee 1 .w:; 

B) BAOBBJI QaCTb 0TI!TOiiBHK8 B o6'eMe1 pacqHTaBBOM AAS ropHIOBT8.AbBOrO OTCTOiBBK& Ba KO· 

A&'lecrao IIAa, BhiDBIIOJOJgero a Teqeaae 5 ABeii, AAH aepraKaA&aoro- 3 4Beii; YA&AOIIIIO oca,!l­
xa. AOA&BO 6blTb e:EeAR6BBoe; 

r) 8 aepTBK8Ahi:IOM BTOpHqBOM OTCTViiHHKO sepTHKBAbBBR CKOpOCTb Do',AeY.a BO,AIIJ paDBOi 

1 MM/Cert, C'IBTBll ITO MBKCHMaALBOMJ 'IBCOBOMJ p8CX04J; 
A) CKOpOCTh H OOJCl<BDH BOpTHl<aAbBOd Tpy6e He 60A68 30 MM/Cert, 6CJIH 116T OTpll1118101jlOrO 

IJ!HT8. 
e) JUOII Alllll!JB eepTI!K8Jl~UOrO OTCTOiiiiiiKB 110 MOIIBC 45'; 
ll<) CB060,!IItbiB B&!IOp ,!IAR BhiDJCit& 0C"'Ilf8 Be Meaee 112M opa ,!IBQIIOTpe IIAOOTBO,IIR'l!ef Tpy-

6!11 200 MM; 

s) KOJlBUCTBO BbiDBA&IOl!IOro BAa C BABII<IIOCTitiO 90% paaao BB O,JIIIOrO 'leAOBIKII B CJTI<B 
0,20 ... 

fhaBBIOl!IQIJ 4DCKB ,!IOAIIIIIB 6hJTL norpyzeaa IIBZ8 ypOBIIll DO,!IMOCTII &a 0,25 M. 

§ !). AE311HCIIEiqJl1H CT04HbiX BOA 

Pac'leTBble ~taaahle AAR AOIIIII~eKqllollahli ycrpoiicTs apHIIII,.aiOTClf cAe~yJOl!IBe: 
a) apeMR KOHTaKTa 20 MUH. DO MaKC8MRA!aBOMJ p8C:IOAJ; 

6) B KaqecTBO pese payapa liAR KOIIT&KTB C UOpOM 110li<6T 6b1Tb BCIIOJihSOBBII OTCTOiBUK DOCAe 
6&o4JHA&Tpa. Bropuqablii orcroiiauK ooc.A.e a.apo•TBHKa ue 11om.eT 61:11Tb acno.Absoaas; 

n) ,409RpDBKa 8.KTRBHOrO XAOpa ycraBBBABBaeTC'I cas•rapBbiM. 88A!C)p0M B opB8BTBp080q80 Y:o-
ZOT DpRBIIIIBThCR: 

I) AAB OTCToesaoii croqaoii &lfAKOCTII 25 zjMB; 
2) ,!lAB 6liOAOraqecKD OQill!!CBIIOii ZIIAKOCTH 10 ZjM3; 
r) B CAyqae ttp11111611eii.BB ,!1.\ll Ae1DIIqi8KI!HB :1.\0paoi HIBCCTII AAll IT04C'I8TOB C0,!18p111811BII L\0-
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pa a oponzBoli uopBol BBBeCTII opaeBTapoBO'IIao IIOli!BO opaRBIIIITI> 20" COAepli!SBHll ••,••· 
aoro llAopa. 

§ 10. J.1AOBbiE llAOIJJAAKJ.1 

PacqeTBIIIe ABBBIIIe AAR IL\OBIII:t DAOJBIIADK opa&BIIBIDTCB CMAJIDQ;!&e: 
a) BbiCOT& HaaycKa rOAOBOro CAOR BAa paBBa: 
1) DOCJlC OTCTOBBBKB - 1,0 Mj 
2) M 8MmepcKoro KCIAOAQB- 1,5 .11; 
3) H IIOTBB'TBBKB - 3,0 .11; 

6) BSDJCK 88 1 pas AeTOII CAOOII 0,25 M, 8 91111101 llOliiOT 6111T1> JleABqCIB AD 0,50 Mj 

a) BA8"'BOCTb DOACJmeBBOrO BAS DpBBBIIB8TOB 80"; 
r) DpR BCI<JCCTBOBBOII APCIBBpJIOij;!eK CAOO sarpJIIKA erG COCTOR'I' a a: 

mABKB RAH rpBDHII , , • , 200 M.ll 

n ecaa . • • • • . . . • . 200 MM. 

A) KOABqecTBO HAB, ODYCK8~110ro BS 8Mll-:epCKRI KOA0,4J;!eB, .DOAOQJ111W:BB.eTO:JJ1 BC:IOA• Bl BAaS.• 

BOCTB BAll B 9()% B paCDIIAB BJlB 50%j 
e) JC.DAHqeCTBO DAB, OUJCKB8MOro H3 MeTaB-1'8BKa, DOACqBTJaiB&8TCIB1 BCIOAB BA BAJUIBOCTII g5 H, 

paCDBAB BAll 50%. 

§ 11. A9PO-T9HK 

Pac11eTnble AOBBhle JI;Aa aapo·TBBKa opHBBKBIOTCa c,.•AJIOII!Be: 
a) KOJlBOOCTBO 8KTHBBOrO H•& (c BOAOfi), nepeRBqBDBOMOro DOCTORBBO HB OTCTOftBBKOB &a 118pO• 

UJIKOM (!!BPKJAHpJIOII!BH o6'eu), paaao 50% OT KOAB'IIeCTBa CToqaoJI BOAIIIi 
6) DhiCOTB B8pO·TIIBK8 Of 2 AO 4 M; 
B) ofl'ell UpO·TBBKB B paCXOA B03AJ:ta, OTBICOBBIIIO K OJIBOIIJ ZBTOJliO, DpBCOO,CBBe8BOIIY K M8· 

B8JlBB8jiBB, onpe"OJlliOTCll UO CAeAJIOil!BB ft6Aage: 

Ta6AB!!B 23 

MnoA ua.-.;a11a I!IDPAYU ltMp"laTllle Tpy6111 ¢IRAtt'l'pOIOCIII 

f AJ6B&a 88pO·TOJIK8 B .II • ' • • • 2 4 a 4 
Qfl'e!l a8pO•T8BKB B .113 , • ' • • • 0,023 0,032 0,016 0,016 
PaclOA BDBAJ:U B MBjcgmiiU • • • 5,0 2,5 2,5 1,25 

n p B II e 11 8 aBe: CK. oepablil B BTOpoll DJBKTIII opH110'18BBII II CJlOAJIOII!OIIJ p11BAOAJ. 

§ 12. ABPOKOArYA.RTOP H PErEHEPATOP 

Pac'leTBble ABBBhle Allft 8?HX coopy,.ennil opaaallaiOTCH cAOA,JOil!Be: 
a) KOABqecTBO BKTBDBOro HAD (c B040B), DepeK8'1BB&eiiOro DOCNIIRBO B &8p01COIITJllBTOp (!!Hp· 

KJA11pJ101j;!IIR o6'e11) paBeB 50% OT KOAII'IOCTBB CTO'IBOB BDAhl; 
6) BblcoTa pesepayapa BDpo~eoaryAaTopa a pereaeparopa or S AO 4 .w; 
a) o6'ell aepoKaoryARTDpa B pereReparopa B paCXOA BOI~JZB, OTROCOBBIIIO II O,CBOIIJ liiBTOJ\10 

Dp11C00ABBOHBDMJ K K8BBABU\IIIB, onpeAOAHIOTCII DO CABAJIOIJIOil Ta6AB~e: 

McToA DOA&"IH BO.I,AfiB _zt..pqaY.bi.C Tpyelm CZ,uupocor.M 

rAy6aoa pelepayapa B M • , • • • 2 4 2 4 
06'e11 pesepayapa a ,..s •• ' ' • 0,0083 0,008 0,008 0,004 
Pac:tDA aosAyxa a M2jcgmHu • • • 1,25 1,62 o.&~ 0,81 

r) o6'e11 coopylECJIBB H I<OAB'ICCTBO ,1103Ay:ta, ABBBbiO B ra'ISAHge, pacnpOAOJlJIIOTCII JIOli!JIJ npo· 
KO&rJAHTOpoK a pereaeparopoM. • .. 

ll p B 111 0 'I 8 B Be: 06'ell pesepayapa B pBCltOJI BOIAJU. AAR 88pO-TIBKB, 88pOKOirJJlJITOp8 B 
pereaeparopa A8Bhl, HCX04R HS paaaoMepaol DOAll'IB. CTD;.Boil "'BAKOCTB. npa aepBBBOilOpBOII 

DpBTDKe opa80,40BIIbl8 Bblme !!B<!>plll JBeABUBIIIOTCII upooopi!BOBaJ\bBO IC08opfllBQBeliTJ Bepaaao• 
MepaocT& ~acoaoro paciDAO· 

npaaeJI&BBIIIO BbiDIO aop11111 paC:tOA8 B03AJU B o6'ell8 COOpJ&OBBil ABBIII KU npllMepBid8 
BBIIAY B840CTaToqaocTD onbtTBbll AB.RBbii B ueaosvoasocTB aapasee yq.,cTb &AB•aae Toro IIAB 
MBOI'O COCT&B8 CTo•aoJI 80.<111 ropo.ca. 

Aaaa111e aop11111 ADJlltllhl CAJlEHTb Aamb AJlll paoqeTa eoopyseaall oopaoi oqepeAII• 
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• A;An pac'leTa 8Topoii: oqepe4u Y'IHTh!BaiOrca 

eiiBbiX 8 nepByiO oqepe4b. 

pe3yJt.bT8Tbl 8KCITAOaTJQRH CoopylKeBHII, BblCTpO• 

§ 13. OTCTOAH11K 3A A8PO·TaHKCM 1111.11 3A KOAfYMITOPOM 
(BTOPI1'4Hb!A OTCTOVIHI1!\) 

Pacqerohle ,AaRHhle AMI arHx orcToitaHt<OB npliBJintafOTC~ cJ\eAyfO:rgne: 
a) ABI!ll<eUHO li<IIAKOCTH BepTHK3AbHOe; 

6) BBpi'RK8J\.bBaH ClcOpQCTb DO MBKCKMBAbBOMJ paCXOAJ 0150 MAt/CCH 113 paC'I6Til Ba :lt.HAKOCTb• 

nocrynnro!Jlyto " pesepaynp (6e3 y•era aKTHBBoro u.ta); 

B) BpeMH orc·rauBaBKH flO MElKCHMaAhBOMY paCXOAY 1 qac; 
r) o61

eM HAOBoii 'laCTH Ha Tpei'IaC:OBOe KOAHQeCTBO BblllS..l,aJOtgero aKTHBBOro H..\B; 

A) OTKil'IKa HM aenpepbloaas; 

t•) COAepzaHHe BOAhl B HAO 98%; 
m.) KOAHqecTBO npa:pOCTO ilKTHBHOrO HJ\8 88 OAHOrO qe.AOBCKO pr:uaa 1 .ll.}C!JfflKU. 

§ 14. no.n~ <tll1ll.bTPAQ1111 

noA>I <jli!AbTpa[!AH paCOitTb18lllOTCll aa CAOAYIOI!JBX OCHOBilHHJIX: 

a) tl;MI opeABapB'JieAitBblX OpHeHTHpO.IJOliHblX DOA,cqeTOB HarpySKQ Ha 1 1a 6epeTCII CAe,lYIOI!lUR: 

[JAOI!!OAb 

BpeMa; 

rpyHT necoK - 125 .w3f•a cyr.ttH s cpeABeM; 

rpyar cynecoK 75 • " • 
rpyHT cyr.A.HBOK - 50 • • " 
rpyHT rAHBa - 2Q ~; • ,. -no,\eH Cf>IL'\bTpBl!HH nponepaeTCll Ha HaMopazKBaHHe " CT01JHOii 

6) B c.tyqac IIpeABapHTe.\h!IOro OTCTiliiBaBHII CTO'IROH liiH4KOCTH uopMhl 110 II, II. 

metotca 8 1,5 paaa; 

u) HH KllH8Bbl, BilJ\bl H 40poru npRfiaBAJieTCS OpHeHTHJlOBOOIIO DAOI£84b ,!10 20% 
IIAOI!JaAH IIO.l\OH Cf>lt.l\bTpll\lHH; 

r) nepli04 aanycKOB 5 - 10 I!Beii; 
A) BbiCOTbl BBAHROB Be 60ACC 1 M. 

§ 15. ITOAji OPOlllEH11}1 

1 H 2 IIOBbl• 

OT na.\e:Ssofi 

IloAll opoweHIIII pac'IBTbiBOIOTCII ua CMAYIO!JlRX ocaoBBBHRx: 

a) J\eTBSH HarpySKa Ha DOJlJI opomellHH JCTa!IQB.\lilBaeTCR B 38BKCBMOeTB OT DO'QBCEI.Bbl:t B KAB-., 
MSTHoecRHX ycAOBIIII H RY.tbTJPhl pacreuaa. 

3HMBHB Barpy::n.;a 0Qp6,A6AH6TCH Biiii6CTBJIIOCTbiD KBipT (BWCOTOi: DaAHKOB), KAHMBTHIJCCI<HMR yc· 

AOBBJIMB H IBpBKTepoM RYAbTyp .. 
6) Bll CAy'laii y6opK11 ypoZall H B031o!OZBbiX ncpepbiBOB B opomeBllll KY.l\btypBbiX IIAOQ!;8Aei 

-aeofiXO,!IRIIO AOIIOAHHte.\bi1811 IIAOil!llAb ,!IAII 33D8CHhl< K8pT Cf>R.\bTp!I!IIIH B pa9Mepe OKOAO 25% 
pacqeTsoii AJUI noAeii opomeana: (u saBHCBMOCTH oT cnoiicTB noquhl). 
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Crpa~ 
CtpoKa 1Ulll8 

24 14 CBHSY 

32 12 caepsy 

38 12 caepsy 

45 17 eaasy 

50 Pac. 55 

56 1 CBHSJ 

66 7 caepsy 

89 10 CHBSJ 

93 2 caepsy 

102 16 CBHSJ 

109 Pac. 119 

109 Puc. 120 

133 4 aS caep•J 

134 28 caepsy 

]64 T&6AHI!bl 

HAnE'IATAHO 

• U,HHB,.tpHIJeCKOH 

Vp 
17,0-18,5 1{8. 

c-j 
e 

no lllTenepHa"'eAJO 

3,485 _..2 

B COCTBB8 CTO'IIBbiJ: BOA DpOMbiWJleH-
• Bbii npeA!JjiBliTHR 

MO:t:.BO R& DpH!Iepe BHAeTJt l<BK B CO-
• epclleRHbii ycAOBHJII ny~euuon 

-BOAOH3M8BBBmRH 

pacyaaa 106 

n ... u 

npoAOAr.ll .. i pa1pes 

1. B c:ysoM aAe ~praa. 
BCQ!;. MRBep. BeJ!I. 

-OTCTOBBHIC& 

c!>RAbTjiOCOCbl 

CJll'llYET 'lHTATh 

!!V.AHHAjiH•6Cl<OH 

Y c•J 
' 

17 ,Q- 18,5 KB. qaC. 

t-f 

e 
• 

no WTeiiepuareAJO 

34,85 ... ~ 

B COCT8B6 CTOqBblX BOA, BOA npo­
NhiMAeHBIIIS Dji6ADjiHRTJii 

MO"'HO BHAeTh RB DjiRllepe nyJ!Iell· 

-BBAOBBMfiHHBmHH 

pHCJBK8 113 

DpoAOAbBIIIii paspes 

n..aH 

I. B cyxoM BM opraa Bel!!· 
MHB6jl. BeJ!I• 

MeT&B•t'8BK8 

Ha pac. 13 (CTp. 24) DABH necKOAOBKn ayatao noaepayT• 11a 180' 
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