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AnHoTamusi. [IpeacraBieHn HOBBIM CHIOCOO MPOAYBKHU JIBHOCHIPbSI B KPYrOBOM
MOTOKE TEIIOHOCUTENS, 3KCIIEPUMEHTAIbHAS CYIIWIbHAS YCTAHOBKA I €ro
OCYILIECTBJICHUS U PE3YIbTATHI UCCIEIOBAHUM.

KmioueBnie ciaoBa. Ctebau JIbHA, JIbHOTPCCTA, SKCIICPUMCHTAJIbHAA YCTAHOBKA,
KOHBCKTHBHAsA CYIIKA, KPYTOBOﬁ ITOTOK, BO3OYXOpacClpCACINTCIIb, CKOPOCTHOC
II0JIC, aICHT CYIIKH.

[loacymka JbHAHBIX CTEOJIEW B JIMHUSAX MPOU3BOJCTBA JJIMHHOTO,
KOPOTKOTO W OJIHOTUITHOTO BOJIOKHA SIBJISIETCS OTBETCTBEHHOM oOIepaluei,
OJIHAKO M3-32 BBICOKMX 3aTpaT Ha JKCIUTyaTallMi0 CYHIECTBYIOIIUX CYIIMUIbHBIX
MamuH [1] oHM mpakTHYECKU HEe MPUMEHSIOTCS Ha JibHO3aBojax. IlepepaboTka
cTebyiell JbHA-NOJTYHIA M MACIMYHOIO JIbHA C TOBBIIIEHHON BJIAXKHOCTBHIO
(BBIIIE TEXHOJIOTHYECKOMW) B OOJIBIIMHCTBE CIydae HE IO3BOJISIET MOJYYUTh
BOJIOKHO C HOPMHUPYEMOM MU C JaXKE TOMYCTUMOM MAaCCOBOW HOJIEW KOCTPHI,
TaK)K€ CYHIECTBEHHO TOBBIIIAIOTCS MPOCTOM OOOpPYAOBaHMS, MMOHUKACTCS
IPOU3BOAUTENBHOCTh  MSIJIBHO-TPENANbHBIX U KYAEJIENPUTOTOBUTEIIbHBIX
arperaroB. B ciyuae, eciu He yaaeTcsi IOCTHYb TPeOyeMoll MacCOBOM J0JH
KOCTpBI B BOJIOKHE €r0 MPOIYCKaIOT 4Yepe3 JUHUU BTOPOM pa3, YTO MOBBIIIAET
ce0ecTOMMOCTh NPOU3BOJCTBA U CHUKAET €ro MPOYHOCTh BOJIOKHA. B mTore
CHMKAIOTCA BBIXOJL M KayecTBO BOJIOKHA, a 3HAYUT €ro ILeHa. OITo
NOATBEPKIACTCS HAOMIOACHUEM 3a MpollecCaMH MepepadOTKU JIbHOTPECTHI Ha
apHO3aBoAax SpocnaBckoit u Koctpomckoil obnacteit, Pecniyonuku Y iMmyptust
U IPYTUX.

B KITY Ha mpoTsHK€HHMM MHOTHX JIET BEIyTCA MCCIEAOBaHUSA
KOHBEKTHMBHOM CYIIKH JIbHSHOW TPECTHI, IO pe3yJbTaTaM KOTOPOl 000CHOBAH U
OPEMIOKEH psAd  TEXHOJOTMHM TPOAYBKM JIBHOCBIPbS M KOHCTPYKLHUUN
SHEProcOeperarnx U HEJOPOTOCTOSANINX CYIIMIBHBIX MamuH [2-7]. OxHuM
U3 MAJIOM3YYEHHBIX SIBISIETCA CIOCOO0 KOHBEKTHMBHOM CYIIKU JYOSHBIX KYJIBTYP
B KPYTOBOM TOTOKE TEIUIOHOCUTEISI M YCTPONCTBO AJISt €0 OCYIIeCTBICHUS [7],
CyLIMJIbHAs KaMepa, KOTOPOM MpecTaBieHa Ha puc. 1.

Cymka cte0iieli JTbHa TPOXOIUT clieayromuM oopa3om [8] (puc. 1). AreHT
CYIIKH OT TEIUIOBEHTWIATOpA IMOCTYMAEeT B Marepuail OJHOBPEMEHHO C JBYX
CTOPOH M3 ABYX paclpeleuTeNe CHU3Y U CBEPXY.
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Puc. 1. Cxema 1 BUJIbI SKCIIEPUMEHTATIBHON YCTAHOBKH JUISL CYILIKH JIbHOCHIPHSI B
KPYTrOBOM ITOTOKE TETIOHOCHUTEJISA :
a — BUJ MONIEPEUHBI; 0 — cXema BO31yXopacIpeaeauTeNeH, CynIbHOMN
KaMephl CBEPXY U TOUEK 3aMepa; B, T — OOIIMIA BU:
1 — cymnibHas kamepa; 2 — ceTKa-pabuIa;
3 — HanpaBJIOIIME IINUTHL; 4 — BO3yXOpaclpeaeauTeb AJIs oJauu areHTa
CYLIKU CHHU3Y; 5 — BO3yXOpAacIpeAeIUTelb A1 I01a4H areHTa CyIIKH CBEPXY;
A-A, B-B, b-b — ceueHns cymmibHON KaMepbl

CYHIKEI Harp€TbiM BO3JYXOM IIPOXOJHT B ABa 3Talld, Ha IICPBOM ITaIIC
OJJHOBPCMCHHO IIPOAYBAOTCA KOMJIIM M 4YaCTb CCPCAWH CHU3Y, BCPIIWHBI H
OCTaBIIAjACA 4YaCTb CpCAWH TPOAYBAKOTCA CBCPXY, Ha BTOpPOM ITallc
OJHOBPCMCHHO IIPOAYBAIOTCA KOMIIM W YaCTbhb CCPCAHMH CBCPXY, @ BCPHIMHBI U
oCTaBIIAACA 9aCTh CCPCAUH — CHU3Y.

HCJ'IB PICCJIC,I[OBaHPlﬁ. H?,yIII/ITB nmojst  pacupeacyicCHusT  BO3AYHIHBIX
IIOTOKOB W TEMIICPpATypbl B HpeI[CTaBHCHHOP'I CYIHI/IHLHOﬁ YCTaHOBKC,
OIIPCACIIUTD IIPOAOJLDKUTCIBHOCTD CYIIIKH crebnen JIbHOTPCCTEHI B HEH.



JUid u3ydeHusl XapakTepa W3MEHEHMsI BO3AYIIHBIX MOTOKOB B KaMepe
OPUMEHSUIUCh KpbUIbUaThle aHEMOMETPhI (pHcC. 2), KOTOpble (UKCUPOBAIU
HanpaBJIeHUE IBUKEHUS TEIUIOHOCUTEIS (areHTa CyIIKH), TAKKe C IOMOILBIO UX
ONPEIEISINCh 3HAUEHUSI CKOPOCTEN B JIEBATH TOUKAX CYIIMIBHOW KaMEPBHI.

B 3Tux ke Toukax ¢ MOMOIIbI TEPMONIAPbI 3aMEPsUIOCh TEMIEPATYpHOE
noJie (Temmneparypa areHTa CyIukH).

3amMepbl HallpaBJICHU, CKOPOCTEW M TEMIIEPATypbl BO3AyXa B Kamepe
IPOBOJMJINCH TIPU TpeX YacToTax BpamieHus BeHTmiIssTopa 800, 1000 m 1200
MI/IH-l, YTO COOTBETCTBOBAJTIO pacxody Bo3ayxa 3800, 4200; 4600 My, [Mupuna
HACTWJIA MaTepualla Ha TPAHCHOPTEP COOTBETCTBOBAJIA PEATLHOMY 3HAYEHUIO
JUIA CYIIWJIBHBIX MAIllMH JIbHO3aBOJOB, MaTrepual B MOMEHT 3aMepOB
OTCYTCTBOBAJL.

Pe3ynpTarel  CHATHST ~ CKOPOCTHOTO M TEMIEPATypHOTO  MOJEH
(HampaBJIeHUH M CKOPOCTEH) BO3/yXa B pacCMaTpUBaEeMOM CYIIMIBHON Kamepe
NPEJICTaBICHBl Ha puc. 3 U 4, aHaTM3UPYS KOTOPBIE MOXKHO yTBEPXKAATh, YTO
areHT CYIIKH B TIONIEPEYHOM CEYCHHHM W MO JJIMHE Kamepbl IBUKETCS IIO-
pazHOMYy.

Ha puc. 3 u 4 3HaK «-» 03Ha4aeT, 4TO BO3JyX ABUIKETCA CHHU3Y BBEPX, a
«*+» CBEpXy BHU3.

CKOpOCTh BO3/yXa C YBEIUUEHUEM PacCX0/ia HECKOJIBKO YBEIIMYUBACTCS U
COOTBETCTBEHHO CHHWKAETCs Temreparypa areHta cymku (puc. 3). CKopocTh
areHTa CyIIKM B LIEHTPAJbHOM YacTH KaMephl B CPEIHEM B JIBa pa3a MEHBIIE
CKOpocTeil Mo ee KpasM. YBennmueHme pacxoma Bosgyxa Ha 200 M /g
YBEJIMYMBAET CKOPOCTh BO3/AyXa B cpenHeM B 1,22 pa3a u He BIUSET Ha
XapakTep pachpelnesieHuss CKOPOCTHOIO TMOJii B CYIIMWJIBHOW — KaMepe.
VMeHbIIIeHHE TEMITEpaTypbl B 3ToM ciydae cocraBmwio 2°C mpu YBEIMICHIN
pacxoza Ha 200 m°/a 1 Ha 5,5°C npu yBenudeHnH pacxona Ha 400 M°/d.
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Puc. 3. CkopocTHOE U TeMIIEpaTypHOE IM0JI€ TEIUIOHOCHUTENS B CYIIHILHOM
KaMepe MPH PACXOe BO3IyXa, [0JABAEMOTO B CYIIHIbHYI0 Kamepy 3800 m>/u
(a), 4200 M*/a (6); 4600 m*/ur (=)
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Puc. 4. Pactipenienenusi CKOPOCTHOTO MOJISI B CYITMJIBHOM Kamepe 1o
CeUYeHUsIM (BHUJ COOKY)

Janee nmpoBoaMUIach CyIIKa CTeOJIe IbHOTPECTHI, YIOKEHHBIX HA CETKY-
paduily, KOTOpass UMUTUPOBAJIA CETYATHI TPAHCHIOPTEP pPeaTbHOUN CYIIMIBLHOM
MAaIINHBbI.

Jia sToro Opanack Takas macca ChIpbsi, YTOOBI NpPU YKIAIKE €€ Ha
TPAHCIIOPTep MIOTHOCT CTEOIIeH COCTABIIA 3 KI/M°, 3aTeM OHH YBIAXKHSITACH
no BiaxHoctu Oonee 30%. Ilocne yBhnakHeHHs CTEONM YKIIAIbIBAIUCh B
MEUIKH, IUJIOTHO 3aKPBIBAJIMCh U BBIAEPKHUBAINCH B TEUEHHE 2-X CYTOK. B
NPOLIECCE CYIIKU CTEONM YKIAIbIBAIMCh HAa CETKY-paOuIly M Yepe3 KaxkIylo
MUHYTY OHH B3BEUIMBAINCH, OJHOBPEMEHHO C 3TUM KOHTPOJHAPOBAINUCH
napaMeTpbl HApYKHOTO BO3/lyXa U areHTa CYILKHU.

IIo pmanHpiM 10 ONBITHBIX CYyHIEK ONPEAEISUIMCH NPOJOJKUTEIBHOCTH
npoliecca Juisl KaKJI0ro OIbITa, 3aTEM CPEIHUE 3HAYECHHUS U3MEHEHHUS BIIAXKHOCTH
cTelJieil BO BpeMEeHH, MPOJAOHKUTEIILHOCT CYIIKH OT BiaXHOCTH 30 % 1o 14 %
(puc. 5) u apyrue mapaMmeTpsl Ipoiiecca.



Tabmuma
V3MeHeHre BIaKHOCTH JIHHOTPECTHI M MAPAMETPOB areHTa CYIIKU B TIPOIECCe BHICYIITUBAHUS

Ne onbITHOI cymiku Bpewms cymiku | AreHT cylku HapyxHnb1it
OT BJIQXKHOCTH BO3JIYX
30% mo 14%, | 1,°C | @1, % | to, °C | o, %
MUH
1 2,9 48,2 18,2 25,7 19,2
2 3,7 49,8 13,8 26,5 48,1
3 3,0 49,6 14,6 25,8 27,9
4 3,1 51,4 13,2 26,5 36,4
5 2,7 49,4 11,9 26,2 50,2
6 2,9 47,8 18,3 24,8 39,8
7 3,2 47,6 11,2 25,8 42,3
8 3,3 48,0 22,1 24,8 45,6
9 3,1 49,4 21,8 26,0 35,9
10 3,4 48,4 19,9 25,8 41,5
CpeHee 3HaYCHHE 3,1 490 16,5 25,8 38,7
OTtHocHUTeNbHAS TapaHTUHHAS 7,2 2,5 — 3,9 -
olInOKa ONBITHBIX CYyIIEK, %
AOCONIOTHAS rapaHTHIHAS OITUOKA 0,49 1,04 — 0.96 -
OMBITHBIX CYIIEK
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Puc. 5. DkcniepuMeHTanbHas KpUBas CyIIKU

Pa3zpaboTanHbiii 1 MCCIIEIOBAaHHBIN CMIOCOO MPOIYBKH JIbHA, YCTPOHCTBO
JUISL €r0 OCYILECTBIIEHUS MOBBIIAIOT 3P(HEKTUBHOCTH U PABHOMEPHOCTH CYILIKH
IO JUIMHE W TOJIIIMHE CJIOS CHIPbS 32 CUET U3MEHEHHMs HAIPABIICHUE JBUKCHMS
areHTa CyIIK{ Ha MPOTHUBOIOJIOKHOE HAIIPABICHHUE B ITONIEPEYHOM HAIIPABICHUH
N0 OTHOIIEHWI0 K MaTtepuany. Co3naBaeMblii TakuM 00pa3oM pPEeBEPCHUBHBIN
KpPYrOBOM TIOTOK HAarpeToro BO3AyXa BBICYIIMBACT MaTepual IpH
OJHOBPEMEHHOM IONEPEYHOM NPOIYBAaHUU KOMJIEH, CEPEIWH U BEPIIMHBI B



Pa3TUYHBIX HAIMPaBICHUSAX, OOECIEYrBasi PaBHOMEPHOE WX BBICHIXaHHUS, YTO
noBbImaeT 3HPEKTUBHOCTD CYIIKH U CHUYKAET 3aTPaThl HA €€ OCYIIECTBIICHUE.

BuIBOABI

1. Paspabortana »sKcmepUMeHTabHAS KOHBEKTHMBHAS  CYIIMJIbHAS
YCTAaHOBKA JUJII W3YYECHHS TpOIlecca CYIIKH JTYOSHBIX KYJIbTYp B KPYyroBOM
MOTOKE  TEIJIOHOCUTENS, pealu3yrolas pPEeBEPCHUBHOEC €ro  JBIKEHUE
OTHOCHUTEIIFHO MaTepuaa.

2. BniepBbie U3y4eHO CKOPOCTHOE U TEMIIEPATYPHOE TMOJIE areHTa CYIIKHU B
CYLIMJIBLHOM KaMepe ¢ KPYroBbIM MOTOKOM TEIIJIOHOCUTES.

3. OmpeneneHa cpeaHssi MPOJODKUTEIBHOCTh CYIIKH JIBHOTPECTHI B
KPYrOBOM IIOTOKE TEIUIOHOCHTEIS, KoTopas cocrasiser 3,1 mun npu t,=49°C,
©1=16,5% ¥ mWIOTHOCTH 3arpy3Ku 3 Kr/m’.

Jlureparypa

1. HoBukoB, 92.B. O cocrosHuM CyIIKM Ha JIbHO3aBOJaX U
sHeprocOeperaromas cymuibHas Mamuba / 3. B. Hosukos, B. B. Konoaios //
DIIEKTPOHHBIN XypHalia «Hayunbiid BecTHHK KOCTpOMCKOro rocyaapcTBEHHOTO
TEeXHOJI. YH-Ta», http://vestnik.kstu.edu.ru/. — KoctpoMmc. rocya. TexHosor. yH-T.
— 2013, Nel.—-8c.

2. HoBukos, 2.B. N3yueHrne KOHBEKTUBHOM CYIIKHU JIbHAHON TPECTHI MPHU
npoayBke ee Boib crebieit / O.B. HoBukos, JI.C. ITotanos, C.}O. Jleryma //
Marepuansl MexayHapoJAHOW HAy4YHO-TEXHUUECKOW KOH(. «AKTyalbHbIC
npoOJeMbl HAYKH B PA3BUTHM MHHOBALIMOHHBIX TEXHOJOTHUWA AJIE SKOHOMHUKH
peruona» (Jlen 2010)». — Koctpoma. M3n-Bo Koctpomckoii roc. TeXHOA. YH-TA.
—2010. - C. 15-16.

3. HomukoB, D.B. HccnemnoBaHne TeOMETPUYECKUX ITOKa3aTelel CIios
JHLHOTPECTHI Ha TpaHCIOpTepe CymmibHOW Mmamuubl / 3. B. HoBukon, A. B.
be3babuenko, A. I1. Ansixun, B. A. PomanoB // U3Bectus By30B. TexHosorus
TEeKCTHJILHON TipoMbIuieHHOCTH. — 2010, No4. — C. 29-31.

4. HoukoB, D.B. HccnenoBanue TreOMETpUUECKUX IOKa3aTesied Cios
JBLHOTPECTHI Ha TpaHCHOpTEpe CymmibHOW mamuubl / 3. B. HoBukos, A. B.
bezbabuenko, T. I1. Yekpenena, B. A. Pomanos // 3Bectust By30B. TexHonorus
TEKCTUIIBHON MpOMBIIUIeHHOCTH. — 2012, No5. — C. 34-36.

5. Hosukos, O.B. HccnenoBanue CymHMIbHON KaMepbl C KpPYrOBBIM
nBmxeHneM Termmonocutens / O. B. HoBukos, A. I1. Kazakos, A. JI. Kacatkun
/[ Marepuansl  koH(pepeHimu (cOopHuK  mokmanoB)  «lIpousBoacTBo
JHHONPOAYKIIMM HA OCHOBE COBPEMEHHBIX TEXHOJOTHA BO3AEIBIBAHUSA H
nepepaboTku apHaY, 14 urons 2013 r., CMoneHckas o6yacTs. T. Bsazpma, 2013. —
C. 138-141.

6. Hosuko, 3.B. HoBble »3KcrepuMeHTaIbHBIE YCTAHOBKH TS
KOHBEKTHBHOMW CYIIKU JBHOCHIPbA U UX ucciaenosanue / O. B. HoBukos, A. /1.



Kacarkun, A.Il. Kazakos, P. C. dyaun // DnexktpoHHbiil xypHana «HayuHblit
BecTHUK KocTpoMckoro roc. TexHosior. yH-Taw, ttp:/vestnik.kstu.edu.ru/. —
Koctpowmc. roc. rexnosnor. ya-1. — 2013, Ne2. -8 c.

/. HoBuko, 3.B. M3ydyeHue BO3AYIIHBIX NOTOKOB B KaMmepe s
KOHBEKTUBHOW cCymIKH JbHOCHIpbs / O. B. Hosukos, P. C. Hymun, C. A.
CaBunoB, U. b. MscHukoB // DnekTpoHHBIH >xypHana «HaydHblii BeCTHHK
Koctpomckoro roc. TtexHomyor. yH-Ta», ttp://vestnik.kstu.edu.ru/. — KocTtpomc.
roc. TexHoJor. yH-T. — 2014, Nel. -9 c.

8. IlonoxurenpHoe pemienue ot 10.11.2014 Ha Bbigady maTeHTa Ha
uzooperenne P® mno 3asBke Ne2013135973/06 (053991) Cnocob cymiku
JTyOsTHOTO CBIpbS M YCTPOWCTBO [UIsl €ro ocyulecTBieHus. Jlara mnopauu
30.07.2013 / 3. B. HoBukos, A. I1. Ka3akos, A. JI. Kacatkun. — 7 c.



