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Annomayus. B cTarbe mpenCTaBICHbl Pe3yJbTaThl SKCIIEPUMEHTAIBHBIX UCCIIEN0Ba-
HUN TUAPOIMHAMHYECKHX XapaKTEPUCTHUK PETyJISIPHON HAacaIKud U3 COII000pa3HBIX
a5eMeHTOB. [IpeacraBiieHbl pe3ysbTaThl COMOCTABUTEIBHOIO aHAIN3a Pa3jIM4YHbIX TH-
MIOB HACaJIOK, MOKAa3bIBAIOIIME, YTO HCcienyeMas Hacagka oOnamaer Oojee pa3BUTOM
YAEIBbHOW IOBEPXHOCTBIO IIPU THUIPABINYECKOM CONPOTHBIICHHUH, CONOCTABUMOM C
HanboJiee pacpoCTpaHEHHBIMU IPOMBIIUIEHHBIMU HACAIKAMH.

Knrwuesvie cnosa: nosas pecynsapuas nacaoxa, yoenibHas NOBEPXHOCMb, 2UOPOOU-
Hamuyeckue XapaKxmepucmuxu

PerynspHo ynokeHHbIE B KOJIOHHBIH arrapaT KoJIbIIeOOpa3HbIe HACAIKH, a TAKKE HACAJKH B
BU/JIE BEPTUKAIBHO PACIIOIOKEHHBIX TOPPUPOBAHHBIX JINCTOB IS OCYIIECTBICHHS MTPOIECCOB TeIl-
JI0- ¥ MAacCOOOMEHA MOTYYHIIU JOBOJIBHO MIMPOKOE MPUMEHEHUE B XUMHUYECKOUN MPOMBIITUICHHOCTH,
a Taxke B sHepretuke [1-9]. Ilpu aToM B mocnenHee BpeMs ObLTH OMYOJIMKOBAHBI HCCIEAOBAHNUSA,
HaIpaBJICHHBIC HA pa3pabOTKy HOBBIX CIOCOOOB YKIIAIKU KOJIBIIEBBIX HACAJIOK C OIPEICICHHBIM
JUCTAaHLIMOHUPOBAHUEM COCEIHMX 3JIEMEHTOB HACAJKH ApYyr OTHOcuTenpHO Apyra [10, 11], yto
MO3BOJIsIET U30€KaTh 00pa30BaHMsI MEHUCKOB U JPYTHX BPEIHBIX 3aCTOMHBIX 30H B MECTaX KOHTAK-
TOB COCEJHMX KOJIBLIEBBIX AJIEMEHTOB JIPYT C JPYrOM, yBEIUYHBAs TEM CaMbIM aKTUBHYIO IMOBEPX-
HOCTB CJIOSI Hacaaku [6].
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Pucynok 1. O0muii BUa 3j1eMeHTa HACAAKHU

B cooTtBercTBUM ¢ manHbIMU paboT [16, 17] npencraBiser NpakTUUECKUI MHTEPEC peann3a-
LUS NYJbCUPYIOUIErO PEeKUMa TEYEHHUS ra30BOr0 MOTOKA B CJIO€ PETYISIPHOW HAcaJKuh U3 BEPTHU-
KaJIbHBIX NUJIUHAPUYECKUX JIEMEHTOB, BBIMTOJTHEHHBIX C TUTABHBIM CY)KCHHEM B CBOCH IEHTpaTh-
HOM yacTH, monoOHbIX comny JlaBams [18]. ['eomerpudeckast ¢popma dneMeHTa TaKOW HACaIKH T0-
Ka3zaHa Ha pUCYHKeE 1.
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Pucynok 2. Cxema onbITHOTO cTeHaa: 1 — ONbITHASI KOJIOHHA ¢ HACAIKOIi; 2 — MAaHOMETP;
3 — BoaopacnpeaeuTebHAsA CUCTEMAa; 4 — HACOC; 5 — BEHTHJISITOP

Pe3ynbprarhl ruIpOIMHAMUYECKUX HUCIIBITAHUN CyXOM M OPOIIAEMOM PETYISIPHONW HAaCaaKH W3
MTOJIMMEPHBIX COIIIO00PAa3HBIX 3JIEMEHTOB IIPEICTABIICHBI HUXKE.

OnbIThl TIPOBOJIUIIM HA CTEHJZIE, CXEMbl KOTOPOro IMOKa3aHbl Ha pucyHke 2. McmeiTyemas
HacaJKka 3arpy>kajiacb B CTEKJISIHHbIE LIapry KOJOHHOrO annapara guamerpom 200 mM. BricoTa cios
Hacajgku B ombiTax cocTarisuia 600 mm. ONBITH IPOBOAMIIM HA CHCTEME BO3AYX — BOJA B JHUara-
30HE cKopocTeil razoBoro nmoroka ot 0,1 mo 1,1 m/c u Harpy3ok mo kwujukoctua ot 9,6 mo 19,1
M /(M)

OOt BUJ KOJIOHHOTO arnrmapaTa ¢ UCIIBITYeMOW HACaAKOM Mpe/ICTaBIeH Ha PUCYHKE 3.

&

Pucynok 3. ®ororpadusi OnbITHOI0 CTEHAA ¢ BEPTUKAJIbHO YCTAHOBJIEHHBIMU B CTEKJISAHHOM
KOJIOHHE 3JIEMEHTAMM UCIBITAHHONW HACAAKH

OCHOBHBIE TEOMETPHUUYECKHE XAPAKTEPUCTUKH HCIBITAHHOW COIIO00Pa3HOW HACaJKW TpeJi-
CTaBJieHbI B Tabmuie 1. 3aBUCHUMOCTh yIeIbHOU MOBEPXHOCTH d (/) peryJsipHbIX HacaJoK pas-
JINYHOW KOHCTPYKIMH OT BEJIMYUHBI MIOPO3HOCTH & (M3/M3) npeacrasieHa Ha pucyHke 4. Kak cie-
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JyeT U3 JaHHBIX 3TOTO0 PUCYHKA, B KJIACCE PETYJSPHBIX HACAJO0K MOXHO BBIJCIUTH JBE TPYIIIBI,
B KOTOPBIX 3aBUCUMOCTH a=f(g) UMEIOT pa3inyuHbIil XapakTep:

- XOP/JIOBbIE U T€JTUKOUIHBIE HACAJIKH;

- CTPYKTYpPHUpPOBaHHbBIE HACAJIKU U3 TOPPUPOBAHHBIX JIHCTOB.

I'pacdmueckue 3aBucumoctu a=f(g) s KaXI0W U3 ATHX JABYX T'PYII HACAJAOK OMHCHIBAIOTCS,
COOTBETCTBEHHO, KpUBBIMU 8 M 7 Ha pUCYHKE 4.

Tabmuna 1.
I'eomeTpuyeckne XapaKTePUCTHKH UCIILITAHHON PeryJsipHoii conioo0pa3Hoii HACAAKU
l'aGaputnblie pazme- | YaenbHas noBepx- | Ilopo3Hocts | OxBuBaneHTHbIN | YHcCI0 31€MEHTOB
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Pucynok 4. 3aucumocts a=f(g) 11 pa3Iu4HBIX peryJspHbIX HACA/I0K:

1 — nepeBsiHHasi XOpAOBas HACaJAKA MO JaHHBIM [12]; 2 — perysipHasi Hacagka u3
MOJMMEPHBIX roppPUPOBAHHBIX JUCTOB N0 JaHHBIM [13]; 3 — cTpyKTypUpOBaHHAasi HACAAKA U3
BEPTHKAJIbHBIX FO()PHPOBAHHBIX JINCTOB IO JaHHBIM [14]; 4 — peryisipHasi Hacaaka B (popMme

KaIJIeBUIHBIX NPo(duJieil U3 ceTKH, BHINOJHEHHON U3 JIABCAHOBBIX MOHOHHTEH 110 JaHHBIM
[13]; S — peryJasipHas HacaJiKa U3 rOPU30HTATBHO PACIOJI0KEHHBIX OJUMEPHbBIX
YeThIPeX3aX0AHbIX reJIMKOUIHBIX 3JIEMEHTOB 10 JaHHbIM [7, 15]; 6 — ucnpITaHHAA B
HACTOsILIEH padoTe pery/sipHasi HAcaJKa U3 COIIO00Pa3HbIX JJIEMEHTOB; 7 — 000011eHHe
pPe3yJbTAaTOB 0 CTPYKTYPUPOBAHHBLIM HacaakaMm [12]; 8 — 0600meHune pe3yjbTaTOB MO
XOPAOBOM M IeJIMKOUMAHON HAacaAKaM

VICIIBITAHHAS HAMH' PEryIspHAs HACAJKA W3 COIMIOOOPA3HBIX HIEMEHTOB 10 CBOMM I'€OMET-
PUYECKUM XapaKTepUCTHKAM — YJEJIbHON MOBEPXHOCTH U MOPO3HOCTH, a Takxke (opMe 3JIEMEHTOB
— MOXXET ObITh OTHECEHA K KJIacCy CTPYKTYPHUPOBAHHBIX HACAJOK (CM. PUCYHOK 4).

' B ipoBeieHnH SKCIepUMEHTOB prHuMana yaactue Copponoa O.
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Pucynok 5. 3aBucumocts AP/H=f(W)) nis1 cyxoi CONI0BOI HACAAKHU

Pe3ynbTaThl ONBITOB IO WCHBITAHUSM THAPABIUYECKOTO COMPOTUBIICHUS CYXOH COIUIOBOM
HACaJIKU MPEeJICTaBICHbI Ha pucyHKe 5. 3neck AP — notepu Hanopa, [1a; H — BeIcOTa clost HacaIKH,
M; Wy — cpenHsisi CKOPOCTh BO3AYIIHOTO MOTOKA B pacyeTe Ha MOJHOE CEYSHHE IYCTOrO armapara
(bukTHBHAS CKOPOCTH), M/C.
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PucyHnok 6. I3meHeHue :KMBOTO CeYeHUS
10 BBICOTE PeryJisipHOM COIJIOBOI HACAAKHU
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Ha pucynke 6 cxemaTuyecku IOKa3aHO H3MEHEHHE >KMBOIO CEYEHMs KaHAJIOB COIUIOBOM
Hacaaku 1o e€ Bbicore. Kak 3T0 BUAHO, IUIONIA/b KUBOTO ceYeHHs] U (popMa CKBO3HBIX KaHAJIOB
COILJIOBOM HACaJKHU MOCTOSSHHO U3MEHSETCS 110 BBICOTE, YTO NIPUBOJUT K COOTBETCTBYIOLIEMY U3MeE-
HEHUIO MYJbCAIlMU JIOKAJIBHBIX PACX0JI0B Ia30BOH (ha3bl 1o BeicOTe Hacanku [ 18] u, kak ciencraue,
K M3BECTHON MHTEHCH(HKAIINY TPOILIECCOB TEIIO U MaccooOMeHa B armapare [16, 17].

Ha pucynke 7 mokaszaHbl pe3yabTaTbl CpaBHEHHsI TIOTEPHU HAMOPa UCIBITAHHON U JPYTUX MPO-
MBIIICHHBIX HACaJ0K, B TOM 4YMCIIe XOPAOBbIX, koseln Pammura 50x50, nacagku ux ueneit [19] u
npyrux. Kak BuaHO U3 pucyHka 7, nmpeasiaraemasi COIUIoBasi HacaJka B JAMAana3oHe JIMHEHHBIX CKO-
pocreii BozayurHoro noroka Wy ot 0,3 1o 0,7 m/c numeeT 6osiee HU3KOE THAPABINIECKOE COMTPOTHB-
nenue (Ha 15-20%) no cpaBHeHuto ¢ Konbllamu Pammra 50x50, a Takke Hacankou u3 menei [19].
CrnenyeTr OTMETUTH, YTO MpeuiokeHHas B [19] Hacaaka U3 1ieneil UMeeT MEHbBIIIYIO, 110 CPABHEHUIO
C COIUIOBOM, BEJIWYMHY YAEIbHOM MOBEpXHOCTH — 433 Mo/ npoTuB 519 M/, Bmecre ¢ Tewm,
coryioBast Hacajka umeeT Ha 30-50% Oosbliiee THAPABINYECKOE COMPOTUBIIEHUE IO CPABHEHUIO C
XOPJIOBOM HacaJKOW B BUJE PEIICTOK, YJIOKEHHBIX HaKpecT [1].
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Pucynok 7. 3asucumocts AP/H=f(W)) niisi pa3In4HbIX CyXHX HACA/I0K:

1 — ucnpITaHHASA COIIOBAsI HACAAKA; 2 — KepaMuyeckue KoJbua Pammra 50x50x5,
yJa0xkeHHbIe TpyOuaTkoi [1]; 3 — kepamuueckne koJbua Pammra 50x50xS, yno:xennbie B
maxmaTHoMm nopsiake [1]; 4, 5, 6, 7 — Xopi0oBble HACAIKU B BU/I€ PElLIETOK, YJI0KEHHbIX HA

Kkpect [1]; 8 — kepamuueckne koabua Pammra 50x50xS sBaasau [1]; 9 — nennas nacagka [19]

B cootBeTcTBUU C pe3ynbTaTaMu OMBITOB B pabotax [6, 12, 16, 17] MOXHO OXUAaTh, YTO
COIJIOBAs HAca/iKa, UMeroIasi 6ojee pa3BUTYIO YAEIbHYIO TTOBEPXHOCTh U THAPABINYECKOE COMPO-
THUBJICHHE, COU3MEPUMOE C HauboJIee PacIpOCTPAHEHHBIMH ITPOMBIIIUICHHBIMUA HacaJKaMu, oOecre-
9uT AP(PEKTUBHOE OCYIIECTBICHUE MPOIECCOB HCIAPUTENHLHOTO OXJIAXKICHUS O0OOPOTHOIN BOJIBI B
TpaupHSIX.

OnbITHBIE JaHHBIE [0 TUIPABIMYECKOMY COMPOTUBIIEHUIO OPOILIAEMOM COIJIOBOM HACAJIKH, B
CpPaBHEHHWU C IAaHHBIMHU TIO CYXOW HacajKe, Mpe/cTaBieHbl Ha puc. 8. Kak BHIHO W3 PUBEICHHBIX
rpaduKoB, COIJIOBAash HAcaJlka yCTOMYMBO pabOTaeT B TUVICHOYHOM PEXKHUME BO BCEM HCIIBITAHHOM
JMara3oHe Harpy3oK M0 ra3y U )KUJIKOCTH.
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Pucynoxk 8. 3aBucumocts AP/H=f(W)) nast cyxoii 1 oponiaeMoil MCIILITAHHOM HACAAKH:
1 — cyxas HacajKa; 2 — HArPy3Ka 110 JKHIKOCTH ¢,=9,6 M’/M*u; 3 — Harpy3Ka 110 KuIKOCTH
q«=14,4 MM 4 — HArpy3Ka M0 KUAKOCTH ¢,~=19,1 MM

BriBoabI
IIpemyiaraemas coruioBasi Hacajka oOnajgaer Ooyiee pa3BUTON YAEIbHOW MOBEPXHOCTHIO, IO

CPaBHEHHIO C U3BECTHBIMM PACIpPOCTPAHEHHBIMHM DPETYISPHBIMU HacaJKaMH, IPU CONOCTaBHUMOM

I'MJIPABINYECKOM COMPOTUBICHUHU, IOITOMY OHA MOXET MOBBICUTh PA3HOCTh TEMIIEpPATyp OXJIaXKaa-

€MOM BOJIbl B TPAJAUPHSX MPU 3aMEHE CYIIECTBYIOLUX HACAJ0K B X0J1€ PEKOHCTPYKLIUU I'PaUpPEH.
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Annomayus. Ilpencrasnensl pazpabotku kadenpsl «VHKeHepHas K0JIOrus ropoj-
CKOTO XO3iHCTBa» YHHUBEpCUTETa MALIMHOCTPOEHHUS B YacTH METOJOB IepepadOoTKU
Pa3IMYHbIX BHUJOB OTXO/0B. be30TX0JHasi TeXHOJOrus rasu(uKaluy B pacIulaBe Me-
Tajjia Mo3BoJsieT nepepadaTbiBaTh KOMMYHAJIBHBIE OTXO/IbI C MOJYYEHUEM CHHTE3-Taza
U DJIEKTPO3HEPTUu B ra3oBoi TypOuHe. TexHosorust Obuia yHU(UIMPOBAHA MO BHUIY
HCXOJ/IHOTO CBIPbs, BO3MOKHA MepepadoTKa MECTHBIX TOIUIMBHBIX PECYpCOB, B T.U. TOP-
(a, yris, 0OTXOZ0B IIPOU3BOJCTBA, OBITOBBIX OTXOJOB, APYTUX YIIEPOICOACOAEPIKALINX
toruB. Ilpemnaraercst UCronb30BaTh IMOJYYEHHBIM CHHTE3-ra3 B KOTE€HEPAIMOHHBIX
SHEPreTUYECKUX YCTAaHOBKaX M DHEPrOTEXHOJIOIMYECKHUX KomIuiekcax. Paspaborana
TEXHOJIOTUS epepadOTKU M YTUIIM3ALUHU MTOJIMMEPHBIX MaTepHAIOB C UCIOIb30BAHUEM
KaTaJnu3aTOpOB HOBOT'O MOKOJEHHUS] METOJOM HHU3KOTEMIEPAaTypHOTO KaTaIUTHYECKOTO
nuposinza. Pa3paboTana TexHOJOrHS NepepadOTKU MHIIEBBIX OTXOJO0B C MOIYYEHUEM
KOPMOBBIX T00aBOK METOJIOM OMOKOHBEPCHUHU.
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