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KHUPHUI (10KTOPJIHK JUccCepTALUACH AHHOTALMACH)

Juccepranus MaB3yCHMHUHT 10/13ap0Juru Ba 3apypusitu. [laxta tonacu
KaxOH 0030pH1a MyXUM CTPATETUK MaxcynoT 0ynub xucobmanaau. [laxra Gyitnaa
Xankapo koHcynbTaTuB KyMutanuHr (ICAC) mabmymotura kypa 2014-2015 iiun
MABCYMHIA KaXOH MUKECH/IA [TAXTa TONACH STHIITHPUII 26,2 MITH. TOHHAra ST/
Kaxon maxta Oo030puAa pakOOATHUHI IOKOPH Japa)kalallurd, 3aMOHaBUHU,
TEXHOJIOTHK IMyXTa Ba T€3 UIIJIOBYM TYKUMAUYUIIUK YCKYHAJIAPUHUHT SIPATHIIMIIIH,
10Kopu cudatiu Ba pakoOaréapaom TYKUMAYINK MaxCyJOTIAPUHUHT OJMHUIIH
3apypJiury naxrta Toiacu cudarura Oyiran tanablapyHy sHaJa Kydaluimra ojuo
kenau. Iy caGabnm maxTanu  gacTmiiaOKM — MOUIAIl  TEXHOJOTUSICUHU
TaKOMWUIAIITUPUIIT XaMJla HMCTEbMOJ cH(pATIApUHU SXIIWJIAIl SHT  J10J13ap0
MyamoJiapuaaH Oupu ned xucoOnanaau. PuBokiaHTaH 4deT 51 mMamilakatiapu —
AKII, Xwurto#, XuHAUCTOH, bpazunus, V36ekucrton Ba OolllKa JaBjaTiIapiaa
MabJIyM IOTYKJIapra 3puIIMIrad O0ynaud, yiapia maxra To3ajall CaHOaTH HIILIA0
YUKAPUII CAMAPAJOPIUTHHHA OIIMPUII Ba MAaXCYJOTJIAPHUHT pakoOaTOapIo1-
JUTUHU TabMHUHJIAIl YYYH TEXHOJIOTHK >Kapa€HJIapHU OOIIKApHUII YCYJIapuHU
TaKOMWJUITAIITUPUIITA aJOXUJa 3bTUOOp KapaTUIMOKAA. TEeXHOJIOTHK KapaéHiap-
HA ONTUMAJUIAIITUPUIN, SHTU CaMapalid TEXHOJIOTUK YCKYHAJIApUHU SKOPUU
KWl OVinuya KypuiaéTraH vopajiap xucoOura maxrta Tojlach cudar
KYpCcaTKuWwiapy SXIIWJIAHUIIM, MaxTa XOMAIIECH HILIa0 YuKapuil capdiapuHu
NacalTUPWIINILIY TaAbMUHIAHAIH.

V36exucton PecryGnukacua maxrta MaxCyJOTHHHHT HCTEBMOJ XYCYCHST-
JApUHM SXIIWJIAHUIINTA OJIM0 KelaJuraH MaxTa XOMall€CUHU JAacTIaOKy WIIall
TEXHOJIOTHK XKapa¢HJIapMHU Ba MIUTA0 YHKAPUIIHUHT IOKOPU camapaopiiiKKa 3ra
Oynran OOIIKApUII TU3UMIIAPUHU ApaTHUINra Ouj| OYJIraH KeHI KaMpOBJIM 4YOpa-
TanOupnap amanra omupuiaau. [laxta TOo3amam  KOpxXoHamapuja —Iaxra
XOMAII€CUHU [acTAa0Ky HIIall MOCJAUlyBUYaH TEXHOJOTHSIap JKOPHUM JTHIL
Oyiinua uiap amaira omupuwiMokna. by Oopana, Kymianad, maxta To3alalll
KOpXOHaapujaa OonulaHFUY — KypcaTKuujiapura OOFJIMK  paBUIla  KaiTa
WIUTaHAETTaH XOMallénaH OenruiaHrad cudarnard maxra MaxCyJOTHHH OJIMIL,
xoMmam€ Ba dSHeprusi caphuHM KaMaWTUPHUIIl HUMKOHUATHHU OepajuraH Iaxrta
XOMAaIIECHu Ba TOJACHMHU HAMJIAIIHUHT TEXHOJIOTHUSJIAPUHU KOPUM ITUILI MYXUM
axaMmHsT KacO 3TMOK/IA.

XKaxon amanuéruma mnaxta Xomamécd Ba TOJNACHHUHI HaMIIMK OYiinua
KOHJIUIIMSIIAII, MaXTaHW MAacTJIa0KW WIUIAll TEXHOJOTUSCH >KapaCHiapura, yHU
Tal€pall Ba cakjiamgad 0onuiad TojdaHu TOMIAII jKapaéHUravya TabCUp ATaJUraH
MyXUM OMWUIADHM  aHMKJAraH Xojja sHIM  Hamjall — TEeXHUKa  Ba
TEXHOJIOTUSJIADUHU SIPATHIN aJoXuja axaMusT kacO 3tub O6opmoxna. by Oopana
MAaKCAJIM UIMHN-TAAKUKOTIIAPHHU, )KyMIaJaH, KyHUIard Ny HAUIUIUIAPIATA UIMAN
W3JIAHUIIUTAPHY aMalira OIIMPHUIIT MyXuM Basudanapian Oupu XucoOranaay: maxra
TOJIJACHHM TUTHUII Ba yHM OyTyH XaXKMH Oyiinua Hamulalira acocjlaHTaH ToJjia

'Cotton: World Statistics. Bulletin of the International Cotton Advisory Committee, NY, November
2015. http://www.ICAC.org.
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HAMJIATMYMHUHT WO Kapa€HUHU TaKOMUJUIAIITUPHUII TEXHOJIOTHUSCUHU HIILIA0
YUKMII; [TaXTa XOMAIIECMHU KMHJIAIIJAH Ba IMAaXTa TOJACMHU 3CAa IPECCHAllIaH
OJIIUH HaMJIAIIHWHI KOMIUIEKC TEXHOJOTHSACHHU HMIIA0 YMKUIL, pakoOaTrbapaom
cudaTr KypcaTKHwiapura sra OYIraH pecypcTekaMKOp TOJalu MaTepuasuiapu
HaMJIalll TEXHOJIOTWS SpaTHIl; KyJUIMHAIa€TraH TEXHOJIOTMK JKapa€H Ba
yCKyHajapra MoCJalraH ToJalld MaTepuasiapHd OOCKMUMa-00CKWY Hamulalll
KOMIUJIEKC THU3UMJIapuHU unuiad uyukum. FOKopuaa KenTupuwiran WIMHA-
TQIKUKOTIAp HyHanmummuaa OaxapuiaéTraH WIMHM M3JaHUILIAD  MasKyp
JUCCepTaIisl MaB3yCUHUHT JOJ3apOIMTMHN U30XJ 1Al .

V36exucron Pecry6mukacu Ilpesupenturmar 2015 iiun 27 okrsaOpmaru
[1P-4761-con «373HaXTacaH0aT3KcnopT XOJIUHT KOMITAHUSACUHU TAIlIKMJI DTHII
Tyrpucuna»rn dapmonn, Y36ekucton Pecriybnukacy Baszupnap MaxkaMacHHEHT
2007 vmn 3 anpenpmarn 70-con «2007-2011 Wwmmappa maxrta To3anaml CaHOATH
KOPXOHAJIAPUHU MOAECPHU3ALIMS Ba PEKOHCTPYKLHS KWIHII JACTYPU TYFPUCUAANTH
Kapopu Ba Xamjila Mas3Kyp Qaonuarra TETHIUIM OOlIKa MEbEPUM-XYKyKUN
XyXxoKaTiapaa Oelrwianrad BazudanapHu amaira OIIMpHUIITa YOy JuccepTarus
TaJIKUKOTH MyalsiH IapakaJia Xu3mMaT KWJIaJIu.

TagKukKoTHUHI pecnyOuka ¢GaH Ba TEXHOJOTMSJIAPH PHUBOKIAHMILU-
HHMHI YCTYBOp HyHaJuuILIapura OOFJMKJIUITH. Ma3kyp TaaKUKOT peciyOyHka
dan Ba TexHoJoOTHUsIAp pUBOXJIAHUIIMHUHT II. «OHeprertuka, sHeprus Ba
pecypcTexxaM-KOPIUK» YCTYBOp UYHAIMIIM Joupacuaa OakapuiraH.

Jucceprauus MaB3ycu OyiMYa XOPHKMHA MIMUI-TAIKUKOTIAp mapxnz.
[laxTa xomam€cu Ba MaxTa TOJACMHM HamJlall TEXHOJOTHMSICH WMUUIA0 YMKHUIIra
WYHANTUPWITaH WIMHUN W3JIAHUIUIAD KAXOHHUHI €TaK4d WIMHM MapKasjiapu Ba
oJiMii TabJIUM Myaccacanapu, xkymiagad, USDA Ginning Cotton Research Unit,
USDA Agricultural Research Servise, Texas Tech University, Samuel Jakson
Incorporated (AKII), Central Institute for Research on Cotton Technology , Bajaj
Steel Industries Limited (Xunaucton), National Research Center for cotton
processing engeeniring and technology, China Cotton Industries Limited,
Shandong Swan Cotton Industrial Machinery Stock, Handan Golden Lion, Cotton
Research  Institute of  Nanjing  Agricultural  University  (Xwuroii),
Pakistan Cotton Standards Institute, National Textile University Faisalabad
(IToxucton), Busa Industria e Comércio de Maquinas Agricolas Limited
(bpasunus), Earthquake Research Institute, Nara National Research Institute for
Cultural Properties (SAmonus), Mapkazuii TYKUMAUWIUK WIMUANA-TAAKAKOT
uHctuTyT (Poccust), TOIIKEHT TYKMMAyWMK Ba E€HIMJ CaHOAT HMHCTHUTYTH,
“TlaxTacaHoaT WIMHH Mapkasu” aKIMAJOPIUK KaMuATHAA (Y30eKHCTOH) KeHT
KaMPOBJIM WIMHI-TAAKUKOT UIILIApU 0JIMO OOPHIMOK/IA.

’Jluccepraiust MaB3ycu OilMua XOpMkKuil WiIMMIi-Tagkukotiap wapxu http://www.samjackson.com/ moisture
products; http://www.bajajngp.com/humidifier.html; http://www.busa.com.br/Assistencia-Tecnica#;
https://www.acronymfinder.com; AKII matentun Ne 6.314.618 B1, k1. 19-48. Moisture conditioner for lint cotton/
Martin L Mehner, Samuel G. Jackson. 2001 ii.; AKII marearn Ne7.591.048 B2, xi1. 19-66. Moisture conditioner for
lint cotton/ Martin L Mehner. 2009 i.; AKL narentu Ne6.202.258, kn. 19-66. Apparatus and related method for
applying moisture to cotton during a ginning operation / William E. Winn. 2001 ii. Ba Gomka MaHOanap acocuaa
HIIa0 YUKUITaH.
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Tomanu MaTepuajylapHd  HamJIalll  TEXHOJIOTHUSACH Ba  HAMJIALIHUHT
yCKyHaJlapy, HAMJIMTMHUA OWp paBUIlJa pOCTIall Ba cakjall YyCYJUIApUHU
TaKOMWUIAIITUPUIITA OWJ KaxoHJga ogubd OopwiraH WIMHN TagKUKOTIAp
HaTWXKacuaa KaTop, >KymilaJiaH, KyHujard WiMUN HaTKajlap OJIMHTaH: MaxTaHH
HaMJIAIIHUHT aBToMatiamTupuirad tuzumu sipatuirad (USDA Ginning Cotton
Research Unit, AKIII), mamam areHtunu reHeparusuiam tusumiapu (USDA
Agricultural Research Service Ba «Samuel Jackson Incorporated» kommanusicu
xamkopnuruga, AKII); maxtanu gacTinabKyd MIUIAIIHUHT XamMMa OOCKu4iapuja
TOJAJIM MaTEPUATHUHT KEPaKJIM TEXHOJOTHK HAMJIMTMHU aBTOMAaTHK paBHIIIA
poctiam Ba cakiam tusumiiapu (Texas Tech University Ba “Uster technologies
AG” komnanusgcu xamkopiauruaa, AKII, IIIBeitjapus); maxrta xomaii€écu Ba
TOJIJAHMHT TEXHOJOTUK HaMJIMTUHU TabMHHJANI OViWYa TaBcUsIap UILTIA0
yukwiradn (TOmKeHT TYKMMaYWiINK Ba €HTWJl CaHOaT MHCTUTYTH, “IlaxTacanoar
MIIMH# MapKa3n™ aKIHAIOPIIHK XKaMHUATH, Y 30€KHCTOH).

Kaxonna maxra XoMamécMHU KUHIIANIIAH Ba MaxTa TOJACUHU Mpeccialljiad
OJIIMH HamJIalll KypuiMaldapyd Ba TEXHOJIOTHSUIAPUHU spaTvll Oyiinuya KaTop,
KyMIlaJlaH, KyWuJard yCcTyBOp WYHaJUIUIapAa TaJIKUKOTIAp 0Ju0 OOpUIMOKIA:
naxTa XOMamécu Ba maxra TOJacy HaMJIarM4YIaApUHUHT SSHTU KOHCTPYKUUSJIAPUHU
UIUIa0 YHMKUII, TOJAIM MAaTepuaUlapHU HaMJIAIIHUHT camapalid areHTJIapUHU
UIUIad YMUKUI, MaxTa MaxcyjaoTiapu cudar KYpCcaTKMUUJIApUHMHT  J1acTIaOKu
HaAMJIMK OujlaH OOFNMKIMK M(pOAATapUHU aHMKJIAII; MaxTa XOMAall€cu Ba MaxTa
TOJACUHU HaMJIAIIIHUHT KOMIUIEKC TE€XHOJIOTUSIIAPUHHU SIPATHIII.

MyaMMOHMHI YPraHWITaHJIMK Japakacu. XO3UPrd BaKTAA IIAXTa XOM
amécy Ba TOJACMHM Hamilaml Oyiuya MyamMmonap, yHAa pyid Oepaérran
copOusiiam xapa€HJIapUHUHT Ha3apuil Macajajlapu, MaxTa XOM allEéCMHU Ba
naxTa TOJIACUMHU HamJIalll TEXHOJOTUSICMHU TaKOMUJUIAIITUPHUIL, YHUHT SIHTH
yCYJUIAPUHM SIPATHIIL, ITaXTa XOM amiécu Ba TOJIa HAMJIIMTUHUHT WIUTA0 YUKAPHIII
Kapa€Hyiapura Ba OJMHAJUTaH TaXTa MAaxcyJoTiapu cudarura TabCUpU
Mmacananapu Oup karop omumiap: G.J. Mangialardi, S.E. Hughs, L. Price,
A.C. Griffin, V.P. Moore, W. Anthony, R.K. Byler Ba 6omikagapuuur uiuiapuaa
KYpUO YMKHUIITaH.

Tomanm wMarepuayulapHd  HamJlalll  TEXHOJIOTHSICK  OVinWYa  Hazapuii-
METOJ/IOJIOTUK acoclHapuHu EpUTYBYM (yHAAMEHTAI Macaiajapu OusiaH OOFIUK
TaIKUKOTJIap OWUp KaTtop OJuMJiap TOMOHMJAH OJMO OopwiiraH, >XymJlaJiaH,
A.IL JleikoB, P.II. Hukutun, A.Il. Ilapnues, A.E. JlyraueB, A.M. I'ynses,
b.M. Mapnonos, P.I1. Caunos, JI.C. PsOunckas kabu oiuMiiap TOMOHU/IaH TaJIKUK
KWIMHTAH Ba MabJIyM JapakaJard WKoOuid HaTKajlapra dpUIIWITaH.

Tonanu maTepuauIlapHU HaMJIalll YYyH caMapajid TEXHOJOTUSIHU SPATUIIl Ba
YHU aMajira OIIUPUII Y4YyH Maxa/UIMkd MaxTa To3ajlalll KOPXOHAIAPUHHUHT
TEXHOJIOTUK THU3MMHJIa KYJUlallira MOCHAMITUPHWITAH camMapalid yCKyHaJlapHU
ApaTUIl ~ MyaMMOCH  XO3WprHM  BaKIrada Xajd  JTWIMaran.  XOpWKUH
MaMJIaKaTJIapHUHT IMaxTa To3ajall KOpXOHAlapuaa KYyJUIaHWIaETraH IaxTa Ba
naxTa TOJIACMHHM HaMJall YCYJUIAPWHHWHT TaXJWJIU YJIAPHUHT camMapaJopiIuTUHU
eTapJii dMACIUTUHU Kypcatau. [laxTa caHoaTUMH3aru TEXHOJOTUK KapaEHHUHT

Ba KYJUTaHWJIQJUTaH MaxXaJuluii ac000-yCKyHanap THU3WMHUHUHT Y3UTa XOCJHTH
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XOPWIKUHW TIAaXTaHM Ba MMaxTa TOJACHHW HamJlaml KypuiManapuaaH ¢GoimaaaHuIra
UMKOH OepMmaiinu. bynnan tamkapu, HVI xankapo kypcatkuunapura €Hpamuo
naxTaHU HamJlall KYpCaTKUYWIApUHUHT Toja cudartura KypcaraauraH TabCUPUHU
Vpranum Oyiinya WIMHUH W3JAHUINLIAD XO3UPrd KyHrada Jespid oJub
OopuMaraH.

JAuccepranus MAaB3yCMHHHI [JHCCepPTallUs Oa’KapWIraH OJHMHA TAabJIUM
MYacCACACHHMHI  WIMHH-TAAKUKOT  HILIApH  OWJIaH  OOFJIMKJIMIH.
Jucceprannss TaaKUKOTH TOMKEHT TYKUMAUWIMK Ba €HTWJI CAHOAT WUHCTUTYTH
xamaa «lIlaxracanoat uimuii Mapkazu» AXK UIMUNH-TaIKUKOT UIUIAPU PEKACH-
HUHT @-4-06. «IlaxTa To3anam KOpXOHAJIAPUHUHI TEXHOJIOTHK apa€¢HUAa Mmaxra
XOMAIIECMHA Ba TOJACUHM HAMJAIIHUHT WIMHUN acoCHapUHU HIUIA0 YUKHUIID)
(2013-2017); MTH A3-001. «Ilaxra xoMamI€CHMHM >KMHIALIAAH  OJIHMH
MaTEepUATHUHT TaOUMI XYCYCHUSITIIApUHM CaKJ1a0 KOJMII Makcaauaa HaMJIAIIHUHT
camMapajid TEXHOJOrMsACHHM wunuiadb umkuimny  (2015-2017)  maB3ycumaru
dbyHIaMeHTall Ba aMaluil JJoMuxanap Joupacuja 6axkapuiras.

TaagKMKOTHHHI MaKcaaM TOJadd MaTEepUAIAPHUHT TaOWUN XYyCYCHST-
JApUHU CaKIaHUO KOJMHUIIUHU TAbMUHIANAUTaH 00CKUYMa-00CKIY HaMJIAITHUHT
IOKOpY CaMapaiv TEXHOJIOTHsI, YCKYHa Ba YCYJUIapUHM UIILIA0 YUKUIIIAH HOOoparT.

TaagkuKoTHUHT Basudaapu:

3apyp Hazapuil TAaAKUKOTIIApDHM amMalira OIIMPraH XoJJa @axTa XOM-
AIIECUHUHT KANWJISIP-FOBAK MOJJA MOJEIWJAa HAMIIMK VTHUII Kapa€HUHUHT
ANTOPUTMJIAPUHU SPATHI, I[1aXTa XOMAIIECM HaMIJIATUYUHUHT KOHCTPYKTHUB
MapamMeTpiIapuHyA AaHUKJIAI;

MaxTa XOMAall€CM HaMJIATMYMHUHT Ba HaMJIalll ar€éHTH TE€HEPATOPUHUHT
TEXHOJIOTUK NapaMeTPJIApUHU aCOCIIAILL,

naxrta  XoMamécu  HaMJIMTMHU ~ WNUIA0  YUKApWiIaJuWraH  IaxTa
MaxCyJOTJIIapUHUHT cudaT KypcaTKAWIapura, MaxcyjaoT YUKWUIIA Ba YHHUHT
TEXHOJIOTHK XYCYCHUSTIapUra TabCUPUHHU aCOCIIALl,

MaxTaH! KUHJIAIIJAH OJIIMHTY HAMJIMTMHUHT MAacCaBUM YIyIIMHU palyuoHal
KUAMAaTJIAPUHUA aHUKJIAIIL,

TATWJITAH MaxXTa TOJACHUra HaMJIAlll areHTUHU KOHTAKJIM aKTUB YCyJa TabCUp
ATUIIKJA TOJIara HAMJIMK CYPUJIMIIN MEXaHW3MUHU, [1aXTa TOJACH HaMJIarHUMHUHT
KOHCTPYKTHUB YJIYaMJIADUHH aHUKJIAILL

MaxTa TOJACHHU TUTHUII Ba YHU OYTYH XXMM Oyiinya Hamialra acocjiaHraH
TOJIa HAMJIATUYMHUHT U1 )Kapa€HUHU TAKOMUJUJIAIITUPUII YCYJIMHU SPATHILL,

naxTa TOJacu HaMJIUTH KYpCAaTKWYJIapUHU Y30K CakKJaHTaHJa YHUHT cudar
KYpCAaTKUWIApHUIra TAbCUPUHH aCOCHIall;

HamJlalll areHTUHUHT paliMoHal KUMMaTIapUHU Ba MPECCIAIIaH OJUH ToJja
HaMJIUTH MacCaBU HUCOATMHUHT pallMOHAN KYpCaTKUUJIapUHU UIIa0 YUKHUIII;

MaxTa XOMAIIECUHY KUHJIAIJIaH Ba [MaxXTa TOJACUHHU 3Ca MPECCIIAIIIAH OJIINH
HaMJIAIITHUHT KOMILUIEKC TEXHOJIOTHSICUHU UIIA0 YHKHUIIL.

TaakuKOTHUHT 00beKTH cudaTuga maxTa XOMANIECHMHM JKUHJIAIIIAH Ba
[1axXTa TOJIACUHU IPECCIANIAAH OJIIMH HaMJIAIl TEXHOJIOTHUSICU KapaJlau.

TaagKMKOTHUHT NMPeIMeTH MaxTa XOMaIIECH Ba MaXTa TOJACUHUHT TapKUOUi

KHCMJIapU HAMJIMKHU OJIYBUN MAaTCpHUalJIapH TAIKWUII 3Ta/IH.
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TaaKuKOTHUHI ycyJuiapu. TagkukoTiaapaa Ha3apui Ba aMaJIMi MEXaHHKa,
UCCUKJIUK TEXHUKACH, MAaTeMaTHK CTaTHUCTHKa Ba XHcoOJjall MaTeMaTHKacu
yCyJUlapuJiaH, KOMMBIOTEpP JacTypuil TabMHHOTHUJAH (oimanaHuIraH, Xamja
nmaxta Tojlack cudaruHU ~OaxOJIAIIHUHT  3aMOHAaBUM  YiI4oB  acOoOsapu
KYJUIQHWJITAH.

TaagKuKOTIAPHUHT WIMWH STHTHJIMIY KyHugaruiapaad uoopar:

NaxTaHW >KUHJAIl >Kapa€HUJIAH OJAWH HaMJAIIHUHT SHTH KypuUiMalapu
MINTa0 YUKUITaH;

maxTa TOJIACHHH TIpecCcliall kapaHuAaH OJIIMH HAMJIAIIHUHT STHTU YCYJUTapu
Ba KypWIMaJIapy UIILIA0 YMKUIITAH;

daommamITHpUATaH Ba TY3JM DJpUTMANap KYJUIAaHWITAH XOJAa TOJalu
MaTepHaUIapHU HAMJIAITHUHT YCYIUIApHU UILIA0 YMKUIITaH;

maxTa XOMamécH Ba MaxTa TOJACMHU HaMJjlall KypHIMAJIAPUHUHT PAIlMOHAT
TEXHOJIOTUK Ba KOHCTPYKTHUB KYpcaTKA4WIapy aHUKJIAHTaH;

maxTa Xomamécu Ba TMaxTa TOJACHHUHT JacTiIa0Ku HAMIIMKJIAPUHU
YKUHJIAIIa OJIMHAJIUTAH TaXxTa MaxCyJOTH Ba MpecciaHaéTraH maxra TOJACUHUHT
cudar KypcaTKuwiapura TabCUpY aHUKJIaHTaH;

naxTa XOMAII€CHHU SKMHJAIIIAH Ba MaxTa TOJACHHU 3ca MpecciaiiiaH
OJITUH HAMJIAIIHUHT STHTM KOMIUIEKC TEXHOJIOTUsIIapy NIUTad YMKUJITaH.

TaaKUKOTHHHT aMaJIMii HATHXKACH KyHHIaruiapaaH uoopar:

maxTa XOMAIIECWHM JKWHJANIAH OJJIMH HaMJIalll yYyH SHTH camapajin
TEXHOJIOTHSACH, YHH aMalira OIMPUIIAA KYJUITAHWJIAJAWTaH SHTA KypuiMma
SpaTUITaH Ba UIIa0 YUKAPHUIITA )KOPHUHA ITUJITAH,

maxTa XOMaImEéCHHN HaMJIall YYyH a0 YUKWITaH KypHUIMAHIHT parfioHaIT
TEXHOJIOTHK Ba KOHCTPYKTHB MapaMeTpIapyu aHUKJIaHTaH;

maxTa TOJacH Ba YUTHT YUKWINA T[MaXTaHUHT HAMJIATUTA OOFJIMKJIMK
KypcaTkuwiapu OaxoJlaHraH, HaTWXKaJla TMaxTa MaxCYJOTJApUHUHT TaOuuit
XYCYCUSATIAPUHHU CaKjIad KOJMIIHUA TabMUHJIAWIWTAH Ba YHUHT YUKUMUHU
OILIMPAJNTaH MaXxTaH! HaMJIAIll TEXHOJOTUSCUHU TaBCHsI DTUJITAH;

SHTM KypuiMa KyJUIaHWIAJUTaH TaxTa TOJaCMHU TOMJIalgaH OJIUH
HAMJIAITHUHT TEXHOJIOTHSCH HWNUIad YMKWITaH Ba WIUIA0 YUKApUINTa >KOPUM
ATUIITAH;

TOJIAHM HAMJIAIIHUHT PalMOHA KWHEMAaTWK, KOHCTPYKTHB Ba TEXHOJOTHK
YygaMiapuHU TaHJAIl Y9yH aHAJIWTHK Ba Ha3apuil OOFIMKIIMK TEHTJIamanapu
aHWKJIAaHTaH, HaTWKaJa TOJAaHW HamJIalll KypuiMacd uWnuiad YWKWITaH Ba
Tal€pJIaHTaH;

JacTiabKyM HaMJIMTH Xap XWJ OyiraH maxrta TOJacMHU Y30K MYyAaar
cakJIaHTaH/a Toja cuaTh KypcaTKHIJIapHHN OaxoJall Ba YHHHT XyCYCHSTIapUHU
KOMITJIEKC TPOTHO3JIAMITHPHUII aMajra OIMPWITaH, JaBjaT CTaHAapTHTa ITaxTa
TOJIACHHA HAMJIAITHUHT STHTYU YerapaBuil MebEpPIapyu KUPUTHIITAH.

TaakuKOT HATHKAJAPUHMHI HIMOHWIWINIM TMaxXTa XOMAamiécu Ba IaxTa
TOJIJACHHWHT KOMIIOHEHTJIApM TOMOHHUJAH CcOpOuUs KapaHUHUHT MaTEeMaTHK
MOJEIJIapU KypWJITAHJIUTUTA, Yyiap VpraHwiaéTraH coxaja MabiIyM OyiraH
Oaxomamr  Me30HJapu  Oyiimda  XucoOiamr — TaxpuOaiapu  TaxjIMid — Ba



MOJCIJIAIITHPHUII  HATIKATAPUHUHT — TaXpHUOaBHiA MabIyMOTJIap  OuiaH
TaKKOCJalra acoCIaHa/Ix.

TagKUKOT HATHKAJIAPUHMHI WIMHMH Ba aMaJiuii axamMMsiTH. TaJIKAKOT
HAaTWKAJIADUHUHT WIMHH axXaMHsATH MaxTa XOMall€éCu HAMIIATMYMHUHT HOBU
y3yHiura  Oyina®  HaAMJIMKHUA — OJMIN  JKapa€HUJa  HAMIIATUYHUHT M
YHYMJIOPJIUTUTA Ba HamJlalll AareHTUHUHT MHKIOpUra OOFJIMKIIMIH, HOBJIA
XapakaTiaHa€TraH IMaxTa XOoMallécura HamjaruyjgaH OepusaéTraH HaMJIMKHU
MaTeMaTUK MOJICJUTAIITUPUII Macajlalapd C€YUMHUHU OJIMHTAHJIMTH, TOJIAJIU
MAaCCaHUHT aJOXyaa IMapyanapra OVIMHUIN >KapaéHUHUHT TEXHOJIOTHSCH TOJia
3appaJlapuHUAHT TUTyBUM OapabaHiapjaH KHCYBUM BaJIMKJIaprada XapakaTu
JABOMH/Ia HAMJIMKHUHT KYYUII MEXAHU3MHU YPraHWITAHJIWIU, TaxTa TOJACUHU
HamJlall KypuiMacHuaa KACYBUYM BaJMKIap 30HACHIA KUCHIIHII XKapa€HUIa TOJIAIH
Maccaaard HaMJIMK MUKJIOPUHHU aHUKJIAIl YYyH XUCOOJall MOACIH OJIMHTAHJIUTY
OuJIaH U30XJIaHA]IH.

TagKMKOTHUHT aMaliiid axaMHSTH SpaTWITaH Hamjall KypwiIMacu, HamJall
areHT TEeHepaToOpH XamJa caMapalyd Hamialll areHTJIapu  [axTa XOoMalléch
JKUHJIAIIJIAaH Ba MaxTa TOJIACHMHU MpecclallIad OJIJIUH 3apyp Aapaxaaa Oup TEKUC
HAMJIQHUIIWHY, TOJAJIA MATEpUATHUHT TaOWUU XYCYCHUSATIAPUHHU CaKJIAHUIIMHU
TabMUHJAUAM Ba JAcCTIa0KKM HAMIIUTH Xap XWil OYJiraH maxta TOJACHUHHU Y30K
MyAJaT cakjaHTraHjga Ttoja cudaru KypcaTKUwiapuHu Oaxojiall Ba YHHUHT
XyCYCHUSTIApUHU KOMIUIEKC MPOTHO3JAIITUPHUIIHUA amajira omupaad, Oy 3ca
JIaBJIaT CTaHJapTUTa MaxTa TOJACMHU HaAMJIAITHUHT SIHTU Ye€rapaBUil MEbEPIApUHU
KUPUTHIITA acoc OYnaau.

TagkukoT HATHXKAJAPUHUHT KOpUHA KwinHuIM. [laxta TO3anmamm
KOpXOHaJIapuJia ToJalu MaTepraUlapHd HAMJIAIIIHUHT KOMIUIEKC TE€XHOJOTUSICUHU
sapatul OYViinya uiad YMKWIrad WIMHA HaTHKajaap acocuia:

TexHonoruk >kapa€Haaru TOJAdud MaTepUAIIAPHU HaMIIalll yCyJulapura
V36exucron Pecniybnukacu MuTemiekTyan MyJik areHTIUTHHUHT TYPTTa UXTUPOTa
nateHTH oJinHran («Tonanu MarepuaimapHd Hamilalll YCyJId Ba yHM amalra
ompyBun Kypuiamayn, NeIAP 02733-2005 ii.; «Tonanu maTepuauiapHi HamJIalll
yeyimm», NelAP 02731, NeIAP 02732 — 2005 #i.; NeIAP 03995 — 20009 i1.). Unmuii
HaTWXKamap  OOCKMYMa-OOCKMY  TMMaxTa Ba  yHUHT  TOJIACMHM  HaMJIAIl
TEXHOJIOTUSICHU SIPATUIIl UMKOHUHU OepraH;

MaxTa XOMAIIECMHM >KMHJIANIAAH Ba IAxTa TOJACHMHU 3Ca MpeCcClalliiaH
OJIIMH HamJall TEXHOJIOTHSIApU Xamja TOoJIAJIM MaTepUaUIAPHUHT HAMJIUTHHU
aHUKJIAIl ~ KypUJIMAacu “SufsnaXTacaHoaTaKcnopT” XOJIUHT  KOMITAaHUSACHU
KOpXOHAJIApU/IA, )KyMmiiaJiaH TOKEHT BUIOSITH YMHO3 3KcniepuMenTan xamaa byka
MaXTa TO3AJNAll KOPXOHAIAPHMHUHI TEXHONOTMK TH3MMHra Ba Y3GEKHCTOH
«Cudar» MapkazuHUHT OVIMHMAapu KOIIMWJAArd JiadopaTopusiiapuia >KOpHil
sTiraH.  («Y3maxTacaHoaTdsKCnopr» XONAMHT KOMMaHuscuHuur 2016  inn
30 wmaptmaru  MA-3/431XK-con  mabiymoTHOMacw). WMnMuii  TaaKUKOT
HATWKQATAPUHUHT WNIIA0 YWKApUINTa OSKOPUH  DTWIMIM  [MaxTa TOJach
ACCOPTUMEHTUHUHT cudaTuHu 5 %ra AXIIWIAHWIIMHA, YPOB Ba OOFJIOB
MaTepUAUIApUHUHT  cappuHU Ba TpaHCHoOpT xapaxarmapunu 1,4 %ra
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KaMalWIIMAA TabMUHJIANWAN, HAMIMKHIHT MEhEPMAAH KaMiurd cababimu HapxjaaH
Yerupuul Xouariapura 6apxam oepuiiaau.

TaagkuKOT HATHKAJTAPUHHMHI anpodaumsicn. TaaKUKOT HaTWXKajlapu
30 naH OpTUK WIMHI-TEXHUK aH)KyMaHjapja, xymiajgaH: «Moloable y4eHble -
Pa3BUTHIO TEKCTUJILHOM W Jierkod mnpombinieHHOocTH» (Poccust ®enepanusicy,
WBanoBo, 2007-2008 ii.ii.), «CoBpeMEHHBbIE HAyKOCMKHE TEXHOJOTHMH H
NEPCIEKTUBHBIE MaTepuajbl TEKCTUIBHOW M Jerkoil mpomebinuieHHOcTH (Poccus
®denepanmsicu, MBanoBo, 2013 i.), «HoBoe B TEXHUKE W TCEXHOJOTHH B
TEKCTUJILHON U Jierkoil mpoMbinieHHOCTH» (benapycs Pecniybnukacu, BurteOck,
2015 i#.), «Pa3Butue mayku B XXI Beke» (Ykpamna PecmyOmmkacu, XapbKoB,
2015 11.), “Cotton: Connecting high tech and nature” (I'epmanusi, bpemen, 2016 ii.)
pecmyOiiika Ba  XalKapo  WIMH-amManuil  KoH(epeHIusIapAa  Mabpy3a
KYpUHUIINAA 6a€H STUITaH XaMa anpoOanusaad YTKa3UiITaH.

TagKMKOT HATH:KAJIAPUHUHT YBJOH KMWJIMHUINU. [[uccepranus MaB3ycH
6Vitnua »kamu 46 Ta WIMHI MIUIap YOI STHIrAH, WIyIapiaH, Y30eKHCTOH
Pecniy6nukacu Onuit aTTecTanusi KOMUCCUSICHHUHT JOKTOPJIMK JTUCCEepTalusiiapy
acoCH WJIMUI HAaTWKaJaApUHU YOI ATUIIl TABCUS STUJITaH WIMHUN Hampiapaa 12 ta
MAaKoJIa HAIp STUIraH Ba Y36eKncTOH PecyGIMKacHHUHT 4 Ta IATEHTH OJMHIAH.

JluccepTaNMSIHUHT TY3WJIMIIHM Ba Xa:KMH. /[ucceprarusi TapkuOW KUPHIIL,
ontuta 000, Xynoca, ¢oimanaHuiaran agabuérnap pyuxaTtd Ba HIIOBajapJaH
noopar. {uccepranusiHunar Xxaxxmu 200 O€THU TaIIKWII 3TTaH.
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JINCCEPTAIIUSIHUHI ACOCUM MASMYHH

Kupum xucMuna yTka3wiraH TaJAKUKOTIAPHUHT J013apOJIMru Ba 3apypaTu
acocJaHraH, TaJKMKOTHHHT Makcaau Ba Basudanapu, oOBEKT Ba MpeaMeTiIapu
TaBcu(IIaHTaH, pecny0auka ¢aH Ba TEXHOJIOTHSIAPU PUBOKIAHUIIIMHIHAT YCTYBOP
WyHamuuuUiapura MOCIWUTUA KypcaTWITaH, TAJAKUKOTHUHT WJIMHUW SIHTWIWTH Ba
aMaJInil HaTHXKanapy 0aéH KUJIMHTAH, OJJMHTaH HaTMH)KAJIAPHUHT WIMHI Ba aMaJTii
aXaMHATH 0oun0 OepwiraH, TAAKAKOT HATWIKAJApPUHU aMaJIMETTa KOPWUW KHUJIHIIL,
Hallp OTWITaH UIUIap Ba JUCCEpTalMs TY3WIUIIM Oyinya MabIyMOTIap
KEJITUPUJITAH.

Huccepranusauar “Ilaxta xomamécu Ba mnaxra TOJACMHH HaMJIall
MYaMMOCHHHUHI XO3UPIrd X0JIaTMHHM OaxoJsamn” ne® HomiaHraH OMpuHYH 000U
TONAJIM MAaTepUAIUIAPDHUM HaMJall TEXHOJOTMK JKapa€HU Ba TEXHOJIOTHK
Kapa€Hllard TeXHUKATAPHUHT XO3UPTH XOJIATUHH TaXJIMJIUTa OaruIUIaHTaH.

VTKa3uaran TaxaHIapra Kypa pecryOiuka IaxTa TO3alall caHOATH HMIIab
YUKApaJUraH MaxTa TojJach yprada S5 (ou3 HaMIMKKa 3ra OYnvinu amainjarv
TEXHOJIOTUSHUHT KaMUYWIMTHIAH JajojiaT Oepaau Ba Oy XoJiaT ToJialln
MaTepUalJIapHU HaMJIAIHUHT STHTY caMapajiy yCyJIJlapu Ba YHHU amajra OlupyBYd
KypUJIMaJapHU Uluiad YuKuIl 3apypJIMTruHA OUIITUpaIn.

Tomanu  MarepuaJlapHd  HamJaml — kapaCHUHUHT  TEXHUKa  Ba
TEXHOJIOTHsJIapUra TETUIUIM afaduil mMaHOanap, WIMHA-TaAKUKOT HWIUIAPUHUHT
TaxJIWIN JABOMHUJIa AHUKJIAHJIUKHU, XO03UpAa MaxTa XOMalIECH Ba MaxTa TOJIACUHU
HaMJIAIIHUHT MAapxXyJl MaxaIMid Ba XOPMXKHUU YCyJUIapu €Tapiau Japa)aja
camapaJiopJIMKKa 3ra AMac, HAMJIMKHU KEpakiu MHUKIOpJa omupud Oeponamaiiau
XaM/Ia TEXHOJOTHK Ba KOHCTPYKTHB KAMUMJIMKIAPTa 5ra. YTKAa3HITaH TaJKUKOT
HaTWXKaJlapy YMYMJIAIITUPUIIIM, MaxTa XOMAlIECH Ba MaxTa TOJACMHHU HaMJIalll
YCYJUTAPUHUHT KJIACCU(DUKAIMACH MIAKIUAA TU3UMIa TYITUPHIIIH.

[TaxTa xomamécu Ba MaxTa TOJACMHM HaMJIalll MAacCaJaCUHUHI XO3UPTU
XOJIATUHU YPTaHUIIl 11y HApCaHW KYPCATIUKH, TOMJIApJard TOJAHUHT HAMJIUTUHU
TEXHOJIOTUK MEbEpUN KYpcaTKuWwiapra eTKa3uil Y4YyH TOJaJd MaTepuaiHu
1,5-2,0 % wnamnam 3apyp. TeXHONOrMK Kapa€HHUHI OWpruHa HyKTacHaa
HaMJIMKHU Oup Heua (ousra OLIMPHUIIra SpUILUINTa KaXOHIard MaBxys Oupopra
XaM ToJaJld MaTepuajUlapHA Hamulall TEXHOJOTUsIapu UMKOH Oepmaiau. [y
cababimy, mnaxTa XOMAamIECMHM JKUHJIANIAH OJJIWH Ba IaxTa TOJACHUHH
Ipecclialigal OJITUH HaMJIAITHUHT KOMIUIEKC, 00CKHIMa-00CKUY TEXHOJIOTHUSICUHI
UIUT1a0 YUKW 3aPYPIAUTUHUA TabKUIJIAHIH.

Huccepranusauar “Ilaxta xomamécu Ba mnaxra TOJACMHH HaMJiall
JKApACHJIADUHUHT CAMAPACHMHHM OUIUPHUIN YCYJJIAPUHM MILIA0 yukKuin” 1e0
HOMJIAHT@H WKKUHYHM 0o0MJa maxTa Xomamécu Ba TOJIACMHUHT TY3WIHIIU Ba
XyCYCHUSITIapU TYFPUCUIATH MabIyMOTIAp HMCCUKJIMK Ba Macca aJMalluHyBU
Macajanapyu OwinaH OOFNUK XoJiga akc ATTupuirad. I[laxta xoMmamécu TapkuOuit
KUCMJIAQPUHUHT TY3WIHIIHM, YHUHT HAMJIMK OWJIaH y3apo TabCUPH, HaMJIAIl COXacu
Oyiirya aHAJTUTUK TAIKUKOTIap TYFpUCHIA ala0uéTiapaard MabayMOTJIap TaXJIuil
KWIMHUO OUp TU3UMTIa TYIIUPUIITaH.
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[TaxTa xoMam€écu Ba IMaxTa TOJACU HAMJIAHUII KAPAEHUHWUT TaXJIUIUU
TaIKUKOTJIApU acocuja NIy Hapca aHUKJIAHAMKH, MaxTa XOMall€écu TapKuOui
KHCMJIApU Y3UHUHT TYpJIM XOcCcallapyd Ba WYKHU TY3WIMIIM OWJIaH TaBcUIIaHAH,
Oy 9ca yJapHUHT TUTPOCKONHMK Ba HAMJIMK CUFUMH XYCYCHUSTIApU Xap Xuil
Oymumman Ounaupanu. [laxta XxoMamécHHU HAMIIAMTHUHT SHT CaMapaid YCyJH
AHUKJIAHUIIN OYirYa — TUTWITaH TOJalId MaTepHhalira IOKOpU HUCOMI HaMITMKKa
(80-90 % aTpoduna) Ba rokopu xapoparra (50-70 C°) sra xaBo épaaMuaa HamJIaIl
AreHTUHUHT MHTEHCUB a3pOJAMHAMUK TabCUPHU OCTH]Ia HAMIIMKHU IIMUMUO OJIUIIN
opKaiu pyi Oepaau.

Maxammuii Ba XOPWXKHA OJUMJIAPHUHT OnuO OopraH TagKUKOTIApH
HaTIDKaJapyu TMaxTaHd JacTia0Kd WIUIANIHUHT Xap Oup >kapa€Huga maxra
XOMaIlI€CH, NaxTa TOJACHHUHI TE€XHOJOTMK HAMIIMTMHU KEpakiu HapaMmerpiapra
aTa OYIUIIM MYyXHUM SKAHJIUTHHU TabKHUIJIAHAN. ABBAT OJIMHTAH HATIKAJIAp IIyHU
KYpcaTauKu, YyTa KypyK (Hamiura 5 ¢ousrada) maxra Xomami€cu *XUHJIaHTaH[a,
MEXaHUK MIMKACTIAHUII Ba KyCypJIapHUHT OPTHUIIM XUCOOUTA TOJIA Y3yHIUTUHUHT
Kamaiuimmra o0 kenaau. AKCMHYa, IOKOpU HaMmJTuKKa ora (8,5 % kynpok) maxra
XOM amécu >KUHJIAHTaHJa  IKUHJIAPHUHT WII YHYMJOPJWIU IacaluIlura,
YUTUTIAPHUHT MEXaHUK IIMKACTJIAHWIIWTA Ba TYpJW Tap3Jard KyCypJIapHUHT
naiigo Oymummra onmu6 kenamu. Iy cabGabmapra kypa Maxaiuil Ba XOPHXKHMA
aManuérja Maxra XOMAaIlECUHM >KUHIANNAaH ojiauH 7,5-8,5 % Hamuiaml TaBcus
ATUIIA]IN.

[laxTa TONAcCMHM TpecclallgaH OJAWH Hamiall —TOJIAJAard  CTaTHK
DIEKTPJIAHTAaHIMK JapakaCUHU TACaWTHPAIN,TOMIAPHU MEBEPUM Maccacura
€TKA3UIll Y4yH Kepak OyiIaJurad Toja Xa)XKMUHU KaMalTUPaId, IPECCHUHT TOMJIAIT
BaKTHJAard 3U4IOBYM KyYMHHU XaM nacantupanu. IlaxTta TomacuHu mpeccnamiiaH
OJIZIMH ONTHMAJ TEXHOJIOTUK HaMiuru 7,5-8,5 % opanukna 6yauim J03uM.

HucceprauussHuar “IlaxTa XOMAIIECMHU HAMJIAIIHWHI SIHTH YCYJIMHHU
uniad yukum” 1e6 HOMJIAHTaH yYMHYM OoOMa WIIa0d YMKWJIQIUraH IaxTa
XOMAIIECMHA HamJlalll TEXHOJOTHSICUTa MOC KEJIaJMraH acoCIIOBYM ME30HIap
aHUKJIAHTaH.

Nnna® ymkuna€Trad maxTa XOMAIIECHHU HaMJlarMdd HamJjiall KaMepacu
kypunummaa 6ymuo, yan Y XK (1XK) maxTta To3anam arperaTMHUHT KUl YUKHUII
TapHOBHUTA ypHATUIll TaBcus dTwiaau. Hammarnaauar um npunnunu Y XK (1XK)
naxTa To3ajall arperatujiaH YMKa€TraH MaxTa XOMAalIECMHUHT OKMMHUIa FOKOpHU
HamJIuKKka (HucOuit Hammuru 85-90 % arpodunma Ba rokopu xapopar 70 C°
aTpodua) sra Oyirad HamJall areHTUHW MYHaNTUPrad XoJia uiuiaigad noopar.
Hamuam areHTHHH maxTa XOMAIIECHMHUHT KWUsl HOB OYiiad TymuO KenaérraH
OKMMHIa HWYHAJITUPUIIHU TalllWIl }03aCH TOMOHMJIAH aMalira OLIUPHUII Ky37a
TyTWITaH. ByHUHr y4YyH HOB I03aCHMHMHT V3WHaMJalll areHTH VYTUIIWHU
TabMUHJIAII YYYH >KaJTlo3alid TaHXkapa KYpUHMINWJA WIUIaHraH. by Xomartna,
MaxTa YUKAPUII HOBHHUHT >XKAIIO3AJIM F03acHa XapakaTiaHAaETraH MaxTaHWHT
IONKA KaTJlaMHuTa KaTio3alid IO3aHWHT TUPKUIUIAPUIAH YWKAQJIWTaH HamIIall
areHTH Oyru Ownan wnuioB Oepuiamu. Hcecukimmk Ba Macca ajaMaliMHYBH
YKapa€HJIApUHUHT CaMapaJIOPJIMTUHA OLIMPUII MaKcaauaa, XyCyCaH Hamlalll

ArCHTUHHWHI WILJIaHAETTaH TOJIAJIXM  4YUTHUTIApra adpoaArMHaMHUK  TaCHPHUHHU
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TabMUHJIAII MAaKCaJuJa KaMEPAaHWHI FOKOPM KHCMHJAA MILUIATWITaH HamuIall
areHTUHU cypuO onuil yuyH qudPy30p KypuHUIIUAArU KyBypua yiaad KyHUITUIIH
TaBCUs STUJIIU.

JKapa€HHUHT Tyraja cXxeMacHHHM aHUKJIAI, aXxTa XOMAIIECUHU HaMJIall SIHTU
KYPUJIMAaCHHUHI TEXHUK Ba KOHCTPYKTHB IIAPAMETPJIAPMHUA AHUKJIAII Y4YyH
HaMJIaIll )KapaéHu MapaMeTpJIapUHUHT Ha3apuil TAAKUKOTIAPU YTKAZUIIIH.

XycycaH, HamJIarn4d HOBU/JIa XapaKaTJIaHAETTaH MaxTa XOM allécu OKUMUHUHT
O0ocuM, 3UYIUK, TE3NMMK Ba HAMIMK KUWMATIApPUHUHT VY3rapuil TaBcu]apu
TaxJ I KUJTUHU.

OfupauK Ky4d TabCUPH OCTHJA MaxTa XOMAIIECMHUHI Yy3rapmac Ba OHp

YraaMii Xapakatv DWICpHUHT OKUM yUyH TeHTJIaMacu OwiaH ndoaanaHam:

dv d(Sp} .
S&Z_TergS(sma—ucosa) (1)

Oy epnaV -okuM TE3JIUTH, L-OKUM 3UWINTH, P -HOBHUHT UXTUEPUUN
KeCUMHIard OKUM OOCHUMH, ¢ - HOB Ba TOPU3OHTAJ [03a Opacujaru Oypyakx,
[- TaxTa XoMamécd OKMMHUHMHI Ba HOBHUHI [03aCH OpacHJard HUIIKaJaHUII
kod(duupentH, g=9,81 M/c’ SPKHH TYLIHII Te3/IaHHILI.

(1)-TeHrmaMaHW €YMII YYyH HOBJArd MXTHEPHA KECHM [O3acHaH yTaéTraH
OKUM Cap(QUHUHT CaKJIaHUIIN (JOMMMIJIUTH) KOHYHU Ba KyHUJaru 3UWINK Xamja
o0ocum ypTracugaru OOFMUKIMKHUA HdoaanoBun GopMynaaaH (Xo0JiaT TEHIJIAMacH)
dbolnananauK:

POV = poSeVo =Qq , = T(P) (2)

Oy epaa, py,Vy,Sy - HOBHUHT OONUTAHFUY KECUM F03aCHUJardl 3UWIHK, TE3JIUK
Ba KecuM 1o3acu Maiinorn, Qo - Tomamm matepuanauHr capomu.

HoBHUHTI KYHAANaHT KECUM 103aCHM MaWJIOHM S TMaxTa XOMAalIECUHUHT
3UYJIUTH  Xamja OOCUMHU YypTracujaru OOFIUKIWMKHHM Vy3rapyBun X  OViiinad
udponanoBun Gynkuus f, 6yau0, Kyluaarn YU3MKIN KOHYHJIap Oyitnua y3rapasu:

S=S,d-kx/), f=p,+B(p-p,) (3)
oy epma, S,=Ljh,, k=(L,-L)/L, - HOBHHHr Topaiuim Ko3)OUIHCHTH,
Ly.Ls - HoBHMHT GonmiaHFry Ba OXMPTH KECUM FO3aNapHaard 3HH, M, N, - HOBHHHT
KaJIMHJINTH, M, B - MOMMIIIAK Koa(b(bHuHeHTH,cz/Mz.

Tesnuk Ba 3uunukuu (2) udona épaamuaa unkapud ramiad, Tenriama (1) Hu

oocum {X) -ra HucOaran Kylugaruya €31uK;

2 2 2
" fZ(p)zzf—(gizf'(p){Qo T f(p)gs(sm“_”cosa)} @
1-pacMaa maxTa XOMamiécu OKMMHU 3HYIMTH Ba TE3TUTHHUHT HOB Y3YHJIHTH
6yiinad Tapkamum rpaduknapu akc srtupmirad. Xucoomapaa: Qe =6000 kr/coar,
Po=10 kr/m?, Lo=1,9 M, L1=0,4 M, 1 =2 M, ha=0,04 m, a=60° rpazyc, B=0,008¢*/M?,

p=p/p,91=0,025 Tenr ned Kabya KUIHHTaH.
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1-pacm. IMaxTta xoMamécu OKMMH 3MWINTH BA T€3JIUTHHUHT HOB y3yHJIMTH 0Yilj1a0d
TApPKAJUII rpadukiIapu

Kentupunran rpadukiapaan  KYpuHUO TypuOIWKH, KaOysl KWJIMHTaH
JTacTIa0Ku MabIyMOTJIapJa IMaxTa XOMAIIECHHUHT TapaMeTpiapy YM3UKJIU KOHYH
Oyiinua y3rapasu.

JouMuii HaMJIMKKa 3ra OYaraH HamJlalll areHTH Ba MaxTa XOMAalIécu OKUMU
VpTacugaru HaminK We anMaiiuii sxapaéau HeloTOH KOHyHUTra Kypa pyi Oepau.
HamiMk KyYMpUIMIIMHUHT TEHIVIAMACc KyWHJIard KypUHHIIA E3UIau:

Cv() 5 = A, —w) (5)

6y epaa, C - maxta xOMamECHHUAT HAMITHK CHFUMHE, [ - [TaXTa XOMAIECH Ba
Hamiurd We OyaraH XaBo ypTracujarn HaMJIMK aJIMaIluHyBH KO3 HIIUEHTH,
v=Q,/ F(P)S(X).

(4) Ba (5) TeHrNMKIap MaxTa XOMAIIECH OKUMHU 3UYJIUTH Ba TE3JIUTHMHU
aHWKJIAIra UMKOH OepaJuraH TEHIJIaMallap CHUCTEMAacHHU XOCHJ KHWJIaaud Ba y
P=pP,, W=W, (x=0 ra TeHr Oyaranga) OONUIAHFUY IIApTIapJa HHTEIPaUIaHAIH.

2-pacMia HaMJIMK areHTHUHHUHT TYpJd KUHWMAaTiIapyd Y4yH HOBHUHT Y3YHJIUTH
Oyinad HAMJIMK  TapKauuml  rpaukiapu  KeATUpWIraH.  Xucobiapiaa:
Q:=6000 kr/coar, Po=10 kr/m®, Lo=1,9 M, Li=04 M, 1 =2 ™, h=0,04 M, a=60°
rpaayc, B=0,008 /v, ApeS,1Q,C=0,1, p=p/p,01=0,025 tenr necd Kabym
KVWJIMHTaH.

w (%)
8.44

8.2

F
7.8
7.6
7.49

7.2

?-D 02 04 06 08 1 xl
1-w, =30%, 2—w, =50%,3—-w, =80%

2-pacM. Hamuiam areHTH HUCOMI HAMJIMTH W HMHT TYPJIM KUHMAT/IapH Y4yH HOBHMHT

y3yHJuru 0yi1ad Hamimk W, HUHT TapKaJulIf
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['paduxnap TaxmwmmaaH MabiyM OYIWINMYA, IMaXTa XOMANIECH TOMOHHUIAH
HAMJIUKHU IMUMHUO onuil (copOrusiaii) xkapa€Haapyd HamJIalll areHTH HUcOui
HAMJIUTMHHUHT IOKOPU MapaMeTpiiapua SHT THTEHCUB XoJia pyil 6epaau.

[laxTa XOoMam€cHMHMHT Xap OUpP KOMIIOHEHTHJA HAMJIMK aJIMalliHyBU
xapa¢Hnapu HpIOTOH KOHyHuUra Kypa, HadakaT Tallkd MYyXUAT OwWiaH, Oanku
KOMITOHEHTJIap opacuja XaM pyiu O6epanu. [laxta XoMamécCMHUHT KOMIIOHEHTIIAPH
Ba TaIllKU MYXHT (XaBo) Yypracuaa HproTOHHUHr KyOiu OofiaHUINTa Kypa Ba
KOMIIOHEHTJIApH YPTacu/la YU3HKIU KOHYH OYyilnya amanra omaju.

W(x) Ba W,(X)opkamy OKMMHMHI WXTHEPUN KEeCHMMUAArd Tolalap Ba
YUTHTIAPHUHT HAMJIMTUHHA Oenrmwraiimu3. Hamimuk KYYuImuHWHT TeHTIaMacu
Kylugaruya €3unaiau:

dw, d dw, VY B
(L—m)v(x) dx  dx (kl(wl) dx J"" Bie (W, —Wp)” + By, (W, — W) (6)
dw, d dw, e B
mv(x) o (kz (W) o j + B (W, —=W,)” — B, (W, — W) (7)

Oy epma, M- maxTa XOMamIéCH XakKM OMPJIUTHIArd YUTUTIAPHUHT XUCCACH,
ki (u;)- Toma (i =1) Ba (i =2)- YUTHTIAPHUHT HAMJIMK YTKa3uIll KO3 UIIMeHTIApH,
Py Do — TETHIUIM XOJ[a TOJa Ba XaBo, [, - YUTHUTIAP Ba XaBO ypTacuaaru
HaMJIUK aJIMaIluHyBH K03 dunueHTaapu. OKUM Te3IUTrd O0CUM OpKaJld KyWH1aru
dbopmyina omnan udoaananamu V=0Q,/ f(p)S(x).

(4), (6), (7) tenrnukiap P -00CMMHHM, IaxTa XOMalIECH OKUMHUIATH
KOMIIOHCHT/Iap HaMyurd W, Ba W,HH aHHMKJIAIl Y9yH TEHIJIaMaap CUCTEMaCHHU
XOCWJ KWJIaJW Ba KyHUJard dYerapaBuil MapTiapja WHTETpallaHaad P = P,,

W, =W,,, W, =W,; x =0ra TeHr,W, =W, W, =W,, x =1 ra TeHr OyJraHja.
2 -
(6), (7) Tenrnamanapma k;(w;) % , (1=12) xagnapu auddysuon Tamkun
X

3TyBUWIap Oyin0, yIapHU KaTJIaMHHMHT KaTTa TE3JIMKIapuaa Xucoora onmaca Xam

oynamu. by xonma (6), (7) TeHriamanap % Ba d(;NZ xocuiajapra HucOaTaH
X X
CUMITAJIN:
dWi — miV(X) - \/mizv(x)2 - 4kir(Wi )[ﬂm (Wc —-W )3 + (_1)Hﬂ12(W2 - Wl] ( | — 1 2 ) (8)
dx mv(x) ’

Oy epma, m =1-m, m, =m,

3-pacmMaa Tonma w,(£)Ba umrHTaap W,(¢) HaMuMrHHHUHT Yimdamcus E=X/I
KOOpJIMHATIAp CUCTEMAacuia HOB y3yHJauru 0yinad m=0,6 kuiiMatu yuyH (maxra
XOoMamécu TapKUOWIAard YUTUTHUHT Yprada Mukigopu — 60 dous Oynranga)
TapKammm rpadurd kenrtupuirad. Xucobmapaa: Qo=6000 xr/coar, Po=10 xr/m’,
Lo=1,9 m, Li=0,4 M, 1=2 m, %=0,025 m, Fo =100 [Ta, B=0,008 c¢*/m°, 4=0,3,
a=60° rpanyc, k! =kj =1, we=1000% Wi =7% Wz=10%

B,.=0,005 ¢, B,,=0,003¢™, B,= 0,001 ¢ ra TeHr 1e6 KabyI KUINHTAH.
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3-pacm. ToJ1a Ba YMTHTJIAPp HAMJIMTHHUHT HOB Y3YHJIUTH 0YiiMYa TapKaJIW U

Xucobnmap HaTWXKAJApUHUHT TaxJIWIM KypcaTuiuud Oyiuda, Xap Oup
KOMIIOHEHTHUHI HaMJIMTH HOB Y3YHJUMTH Oyilla0 4YM3MKIM KOHYH Oyiinya
Tapkanaau. byHIa MacanaHUMHI TaHJAHraH [apaMmeTpiapd Y4YyH KaTTHK
KOMITOHEHTAAru (YMruTiapiarid) HaMJIMK aXxaMHUsTCU3 Japakaia Ollajy.

[yngan cyHr, yijmaHraH TEXHOJIOTHK apa€H OyilMda Mmaxta XOoMalécu
OKMMHU HaMJjialll areHTu OujaH OMprajimkia 3KEeKIMOH BOpOHKara y3aTWiIaJu Ba
HOB OXHMpHUJIa YpHATHIITAaH BEPTUKAJ KyBypra Cypuiaiy Ba y epia appajiv >KUHIIap
Oarapescu TabMUHJIATMYMHUHT YCTUTA VPHATHIITAH cemaparopiiap XOCHJ KUJTaH
OYIUIMK XucoOura >KMHJIapra Tymaau. Ymoy 000/1a KyBYpHUHT BEpPTHKAJI XaBO
OKMMUJIA XapaKaTiaHAETraH Mmaxra XOMamécu Ba YHUHT KOMITIOHEHT/Iapy HaMJall
Macajgacu Kyn ¢azaid MyXUTIAPHUHT HAMJIMK ajdMaIlWIl kapa€Hllapu Xucoora
OJIMHTaH XapakaT Ha3apUsICHHM KYJUIalll acoCua Hazapuid >KUXaTAaH YpraHuo
YUKW,

dapa3 KuIaMu3, KaTTHK 3appanap (Y4MruTiap) Ba ToJanap 3UWIHK p,(X)Ba

Te3nuK U,(X) Onian XapakariaHaéTraH sSXJIUT MEXaHUK CHCTEMAHM TAIKHUII dTa/IH.
KyBypHHHI UXTHEPUN KECHM FO3aCHJArd OKWMHHUHI Ba IaXTa XOMAIIECUHUHT
xapakatu TeHrnamacu X.A. PaxmMaTyJIMHHUHT Ky KOMIIOHEHTIIA MyXHUT MOJEJINTra
Kypa Kyiuaarnya udoaanaHaiu:

ou P @

plul& = o0 ox +K, (U =), 9
ou 0
P, =—%a—z+ K, (U, ~U,) + 9, (10)
2

Oy epna, U;, P - XaBOHUHI TE3JIMIM Ba KEATUPWITAH 3UWINTH, P - HKKaja
KOMITOHEHT YYyH YMyMUi 00cHuM, k,- ¥3apo Tabcup KO3PPULUEHTH.

TapkuOuga KaTTUK 3appajap Ba XaBo OYJIraH maxTta XOMAalIECH MaccacH
Xapakaraard OKMMHZA HaMJIMK KYYHIIWHUHI CTAallMOHAp TeHriaamMacu HbloToH
KOHYHHU Oylinya KyWnaaru KypuHHMILTa dra:

U, % = Ba(Ws —wWp) + B, (W, —wy), (11)
U2%=ﬂ23(w3 —Wo) + B (W —W,) (12)
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U, % = Bia(Wy —Wy) + Sos (W, —W;) (13)

Oy epma, W (X), W,(X), wy(X)-Terumum xoiama XaBo, naxTa XOMameECH TOIACH
Ba YMTHTHHMHI Hamiuuru, [, Ba f, XaBo, IaxTa XOMAIECH TOJACH Ba YHUTHUTH
ypracuja HaMJIMK alMamudHyBH Koddduumentu, f,; - MaxTta XoMamiécu

KOMITOHEHTJIApY YpTacuiard HaMJIMK alMallliHyBUA KOADPUITUEHTH.
4-pacMIa KyBYp Y3YHJUTH OViina® maxTa XOMamI€CMHU KyBYpra y3aTHIIMII

TE3JIMTUHUHT UKKH KHAMATH YIyH TOJIAa HAMJIUTH Y3TapuIIUHUHT W, =W, , W, =W, ,
W, = W,, OornutanFud  maptiapu ydyH X=0 ra TeHr Oynranmarud rpadukiapu
KeaTupuiaran. Xucobiapaa Kymmmua —paBuinga Kyiwmarmiaap U, =30wm/c,
W, =80%, W,, =9 %, w,, =12 %, f3,=0,015 c¢*, £,=0,005 ¢, B,,=0,01 ¢ kaGym
KWJIMHTaH.

w2 w2(¥)
9.5 9.25-
9.4 93]
9.3 9.151
9.2 81
91 9057
91 , : : 95

0 1 3 3 lf‘ (1) [} 1 2 3 4 z(1)
4-pacm. KyByp y3yHjuru 0yiiad naxra XoMamécMHU KyBYpra y3aTHJIUII Te3JIMrU

Uyg HUHT HKKH KUAMAaTH y4yH Tos1a Hamuuru (W, ) HUHT y3rapumm

['paduknapHUHT TaxXIWIIM IIYHU KYpCaTaauKH, NaXTa XOMAaIIECUHU KyBypra
y3aTWJINLI TE3JIUTH TOJa TAPKUOUIard HAMJIMKHUHT MMacaluIImIra ojauo Keaaiau.

HucceprauussHuar “IlaxTa XoMamIéCHHA HAMJIAII YYYH SIHTH KYPWJIMAHU
HILIA0 YMKHID Ba YHM cuHam” 1e0 HOMIIaHTaH TYPTHUHYM Oo0Mma Iaxra
XOMAIIECUHNA >KUHJAIIAAH OJIAMH Hamilalll KypWIMAacMHM Ba HaMJjall areHTH
reHepaTOpuHU MIUad Yukuiml OyiiMya amMaira OMIMPWITaH HWUUIAPHUHT
HATIDKANApH KENTHPUITaH. YTKA3HITaH SKCIEPHMEHTAN TAJKUKOTIAp TaBOMH/IA
[axTa XOMAIIECHWHHW J>KWHIJAIIJAH OJIIMH HAaMJIAIIHUHT TOJIAJIM MAaTE€pPUATHUHT
Ta0uui  XyCyCHUSITIIapM  CAaKJIaHUIIMHM Ba  YUKUMHUHMHT  OLUMPWJIMILWHU
TabMHUHJIANANTAH PallMOHAJI TApAMETPJIapH aHUKJIAHTaH.

VTKkasunran TaxJmnmii Ba Hazapui TaIKUKOTIAp HaTwxkaimapu Oyinya Y XK
(1XK) arperaruyian 4ukuO TypraH 1OMKa Ba TUTHJITAH XOMall€ KaTJaMUHU HUCCHUK
Ba HaMJM HamJalll are’HT OWIaH HWOUIOB Oepuil Ky3/la TYTWITaH T[axTa
xomam€cuu Hamiam KypuiMacu YXC HUHT Oup Heua BapHaHTH HWILIA0
yukuiay. [lysmgail KypuiMaHUHT Hamjam kamepacu (OyHKep) KYpUHUIINIArd
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oup Bapuantu YXK (1XK) arperaTMHUHr TyHmIMpHII HOBHJA YpPHATWITAaHU S-
pacMa KeNTUPUIITaH.

Kapaén maBomuaa tozanaHrad Ba ThuTwiraH maxta xomamécu Y XK (1XK)
arperatujian Oup TEKUC OKUM OYIuO 4uKaau Ba OyHKep | HUHT Kalro3aid 2
MaHKapacUHUHT FOKOpPH JeBOpH OViinabd XapakaTiaHamau, OyHaa 7 OyF XOCHI
KWwirnyjgan 6 xKyByp Oyinmab 3 kamepara 5 ¢opcyHkanzap opKaiu OOCHM OCTH]IA
UCCUK OYF KYpUHUIIMAArd HamMJIalll areHTH y3aTuiaau. Y 3ca ¥3 HaBOaTuja maxra
XOMAIIECUHUHT TUTWJITAaH OKUMHUHHU 2 >Kalio3alld TMaHXapaHUHT THUPKHUIILIaApU
opKair, 9 KuCKa KyByp OpKaJd cypwiuiu xucooura Hammaimu. [lyaman cyHT
naxTa XOMAalIECHHUHT HaMJIaHTaH OKMMHU HMCCHUK HamJlall areHTH Owmian Oupra 1
OyHKEpHUHI KyWH KUCMHIra XxapakariaHaau Ba Oy epaa 11 Tammm KyBypura
ylaHras 3xekinoH 10 Boponkara yianrad 11 KyByp opkanu skuHjai 6arapesicura

eTKa3WIA/IH.

FOkopuaa keaTupwiran ycyil Ba maxTa XOMAIIECMHU >KUHJIAIIAAH OJJIHMH
HAMJIAIl KypHiMacu Y30ekuctoH PecryGmukacHHUHT doiinamm Monen yuyn UZ
NoFAP 00800 connm “Ilaxta xomamécunu Hamiam Kypuimacu Ba UZ NeFAP
00957 connu “IlaxTa XOMAamECMHM HamiIalll KypWJIMacu HOMIIM MaTEHTIapH
OWJIaH XMMOSUTaHTaH.

72 g 77

6 0

1- Oynkep, 2- xaJto3a1u naHxapa, 3- ICCUK HamJIall areHTUHU y3aTHII KaMepacH,
4 - OyHKEpHUHT NaCTKH JIEBOPH, S5- POpCyHKa, 6- KyBYp, 7- HaMJIaIll ar€HTU T'eHepaToOpH,
8- OyHKepHUHT KapaMa-Kapli JeBOPH, 9 -MICCUK HaMJIAII areHTHHH CYPUO OJTyBYHM KHCKa KYBYP,
10 -3’keKIIMOH BOPOHKA, 11- Tamui KyBypH
S5-pacm. Ilaxta xomamécn HAMJIATHYMHUHT YMYMM KYPHUHHUIIN Ba cXeMacH

Niinab yuKuiIrad Hamjaml areHTUHUHT TeHepaTopH (5-pacM) 3JIeKTPOICHMOH
KypuHHUIra sra 0ynu0, OyF Ba XaBojJa YaHTJAHTAH XOJJard Maiaa JUCTIepCIH
3appanap (SpHH XyJ OyF) apajaniMacu KYpUHHUIIUAATH areHT UILIad YMKapHUIIHU
TabMHUHJIAWIUTaH KypuwiMajaaH wubopaT. ByF TeHepaTOpHMHHHI YHYMIOPJIUTH
0,75 n/mun. €ku 45 n/coatHu Tamkua staau. Mmmad uumkapunaérran OyFHUHT
xapopatu 140 C° , Hucouit Hammuru 100 % -ra skuH. ATpodaaru XaBo OuJiaH
apanamranna, xapoparu 70 C° Ba HucOouit Hamuuru 80 ¢ous Oynran Oyr-xaBoiu
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apanmamma Xocun Oynaaw. Terumnum XoJjija areHTnard CyBJIM OYFHHHT XaKM
orupauru Y= 157,78 r/M° HU TamKuI STaau.

YXC pycymin maxTta XOMalléCMHUA HamJlalll KypuUJIMacHHU TaxXpuba caHoat
HamyHacu OBl pycyMiu HamJiall areHTy TeHepaTopu OujiaH arperaT KypUHHIINIA
MajlakaBUii CHUHOBJApu TOIIKEHT BWIOATHHUHI UYUWMHO3 mMaxTa To3aJIall
KOpXOHacuJa YTKa3wiau Ba KypwiMma maxta xomamécuau 0,5 ¢dousraua
HaMJIAHWIIIMHY TAbMUHJIAN OJIMII UMKOHUATHUTA 3TAJIMTUHU KYpPCaT/IN.

Typau MUKIOpAa HaMJIAHTaH MAaXTa XOMAIIECUHU KUHJIAI OPKAIU OJIMHTaH
maxTa TOJACHHHWHT CcudaT KypcaTKUWIApUHU Oaxojaml IIIyHH KYpPCaTIAWKH,
MUKpPOHEWp, MUIINKINK, y3alull, Hyp KaWTapuil Ko3()QHUIMEHTH, CApFUILIMK
mapakach KaOW TaxTa TOJACHHUHT KYpcaTKUWiIapu KUHJIaHAETraH TaxTa
XOMAIIECHHUHT HAMJIMTUTA OOFJIMK dMac Ba amaija y3rapMai Kojaah. bupox,
YKMHJIaHAETraH nmaxTa XOMallEéCUHUHT HAMJIUTH IOKOPH YpTaya y3yHJIUK, Y3YHIIUK
Oyiinya OMp XWILTUTH CUHTApH KYypcaTKUWiapra ce3miapian TabCup KypcaTau.

[llynra acocan, 7,64 9% HamMiaHraH MaxTa XOM alI€CHHU KUHJAUIAaH
OJIMHTaH TOJIAaHWHT IOKOpU Yypraya y3yHnuru 7,13 % Hamnanran mnaxta
XOMAaIIECUHU KUHJIAIIAH OJMHTaH TOJIAHUHT I0KopH ypraua y3yHiauruaas 0,005
JIOMMTa y3yHPOK dKaHIUTU aHuKIaHau. [Taxta xomamécn HaMIMTruHUHT 00p MyFu
0,5 % y3rapuim TONaHWUHT Mojal macca y3yHiurd (0,2 MM ra, mramneia macca
y3ynnuruan 0,21 MM ra, yprada macca y3ywiura 0,82 MM ra CakjJaHUIIWHU
TabMUHJIaAW. HamimaHmaran naxTa XOMAIIECMHU S>KUHJIAIAH OJIMHTaH ToJia
HaMyHaJlapuJaru Kajita ToJajJapHUHT (OU3M HaAMJIAHTaH MaxTa XOMaIIECUHUKUTA
HucOaran 2,13 ¢owusra 1oKkopupok OVaInd YuKau.

Kunnam skapaéHuIaH OJAMHTH MaXTa XOMAIIECUHUHT ONTUMAal TEXHOJIOTHUK
HaAMJIUTUHU aMaJiJlard CEJIEKIIMOH HaBjap Ba 3aMOHABUN TEXHOJIOTHMK YCKyHalap
TU3UMUTA KYJUIaHTaH XO0Ji1a WIMHUM acocjall Makcaauaa >KUHJIALIIAH OJIIUHTU
naxTa XOMal€CUHU TYpJiu Japakajgard JacTia0Kd HAMIIMTHHUHT TaxTa ToJacH
cubar KypcaTKAwiapura Ba YUKUIIUTA TAabCUPUHU  YypraHum  Oyitmya
SKCIIEpUMEHTAJ TAAKUKOTAAp YyTKazwiau. Hatwxkana nammuru 3,8 %, 6,5 % 8,1 %,
9,7 %, 10,7 % HamiuKka sra OynraH maxrta XOMamIécH >KWHJIaHTaHa, TOJTaHUHT
SHI' IOKOpU UYMKHUIIM TaxTa XoMameécuHuHr 8,1 % Hamauruga Kana STHIIH.
CuHoBnap naBoMuAa >KMHJIAHAETraH MaxTa XOMAUIECMHUHI HAMIIMIU TOJAHWUHT
COJIMIITUPMA Y3WIHII Ky4dd, FOKOpPH YpTada y3yHJUK, KanTa Toyiajap ¢Ghou3d Ba
y3yHIuru Oyiimya Oup XWUIMIM KaOu KypcaTKUujapra Cce3wiapid TabCup
KYpPCaTHILINA aHUKJIAH/IH.

[lynra xypa, 10,7 % HamiMKra sra nmaxra XOMameécu KMHIAHTaHIA OJIMHTaH
TOJJAHWHT IOKOpU YypTaya y3yHaurd, 3,8 % HaMJIMKra sra IaxTa XOMallEcH
JKMHJIQHTaHJa OJIMHTaH TojaHukura HucOaran 0,025 mrovimra €éxu 1 xon mramesn
Y3YHJIUTUTa KYNPOK SKAHIWTH Kaia 3tuinau. bynaa kanra tonanap dowusu 7,92 %
naH 6,69 %raua spHu 1,23 %ra Terunum Xojaa kamaam (6-pacm).

[laxTa TOMAaCMHWHT YWKHIN Ba cudar KypcaTKHUUJIApWHHU YpraHuil Oyinda
amaira OWIMPWITaH TaJKUKOTIAp HaTWXalapu IIyHU KYPCATAUKH, MKUHIIAII
TEXHOJIOTUACU YYYH MaxTa XOMAalI€CUHU JKUHJANIJAH OJJIUHTU SHI ONTHUMAI
HaMJIMK auana3oHu 7,5-8,5% ra TeHr skaH.
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6-pacm. IlaxTa xomMamécu HaMJIUIrura OOFJIMK X0J1/1a I0KOpHU YpTaua y3yniauk (1) Ba kajara
TOJIAJIAP HHAEKCH (2) KYpPCATKUYWIAPVMHMHT y3rapuil AMHAMUKACH

Kypwimanu mnaxTa To3ajall caHOaTUra >KOPUM OSTUJIMIIWAA KeJlaJauraH
UKTUCOJMM caMapacWMHU aHMKJAIl Oyimya Oaxapwiaran xucoOjap IIyHH
KypcaTauku, | TOHHA maxTta TOJAach Y4YyH YHHHT MUKIopu 28839,36 cymHuM
TaIIKWII TaJIH.

Hucceprauussauar “Ilaxra TOJIaCMHA HAMJIAIUHMHT STHI'Y YCYJIMHU UILIA0
ynkum” €0 HoMJIaHTaH OemrHYM 000u/1a maxTa TOJACUHU MpecclallgaH OJuH
HAMJIAIIHUHT  SIHTM ~ YCYJMHUHT  [apaMeTpiapyuHH  Ha3apui-3KCIEPUMEHTAN
TAIKUKOTJIapU KEITUPHUIITAH.

Takmud >Tunaérrad ycysa TOJaHUHT OyTYH XaKMH OViinab camapaiu Ba Oup
TEKAC HAMJIMKKa TYWMHUIIWHU TabMUHJIaiau. Kyiunran macana KOHJIEHCOpIAaH
KEHUHTH ToJa XOJICTUHHM ajoxXuja Maiga Oymakmapra OViaran Xojjga Maxcyc
KamMepajJa Hamulall areHTH OwiaH Hamutad, sHa KalTagaH MpecclamigaH OJITUHTH
XOJICT IIAKJIUTa KEJITUPUII OPKATIU XA KWJIMHAIU.

[TaxTa TOJMIaCH XOJICTM HAMJIATHMYHUHT THUTYBUM OapabaHjiapd 30HACH OpKad
YTl )KapaéHu1a TUTUITAH TOJIAIM Macca XOCHJI OViIaau, CYHTpa YHIaH YMKHIIIA
OFUPJIMK Ba MapKas3jaH KOouMa Ky4JapHUHT TabCUPH OCTHAA aJloXuaa Oyiakmapra

OYIIMHAaIH.
Tutunum 30HacHJArk MYXAT MYBO3aHAaTH TEHIJIAMACUHU  KyWHAaru
KYpUHHILIA €3aMU3:
dy
&_ yZ,(X) + b =0 (14)

k
Oy epmay = pb, Z, =E(X+/JV R —x*)—By,, Yo =P8, Po- MAXCYJIOTHUHT

OonutanFyuy (y3aTWITYHTa Kajap) 3UWINTH, L - MAaTCPUATHUHT UXTHUEPUA KECUM
r03acuiaru b = b(x) -Tonanu
y3rapyBuaH KaJuHJIUIH, M, A - MaTepuan XOJICTU Ba BaJMKJIAp YpTacuiard

3UYJIUTH, MaCCaHUMHI  TUTWJIHWIIO  30Hacugaru

uiKananum kodpdurmenty, L - Banukmap sHU, M, @- TUTWIUII Y3YHJIHTH, M,
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R - Banuknap paguycu,m, B - taxxpuba #ynu OunaH aHUKIaHAAUTaH MOWMIUIUK
ko3 dunreHTH, CZ/M2, k - &H ToMOoHJaH 60cuM KO hULIMEHTH.
MaxcynoTHUHT UXTHEPUHN ro3acuaarn Oocum P Ba 3uunuk p Kyhujgaru
dbopmynanap 6unaH XxucobiaHaIu:
p=y(x)/b(x) (15)
p=pilL+By(X)/b(X)] (16)
7-pacMm Ja TUTHIMII OanauHaauru Oyitnad wmowmuink kodddunuentu B Ba
Gapabarmap pagMyCHHHHT B Typonm KuiiMaTiapuaa 3HWIMKHHHT TapKaTHIIN

Kypcatuirad. XucoOjapaa Kyhuaaruia KaiMmatiap KaOyn KUJIMHTaH: R =0,14 m,
a=0,14wm, L=1wm, k=0,5 1=0,3, be=0,03 M, Po=30 xr/m°.

R=0,1m R =0,25m
pl. /a3 pl, xr/na3
- i
E_
-4 4
351 L 451
= 3 . 3

34 . \

\H . ol \\\
331 2 \h\“x . 2 \\
321 s .

\K‘HHH:_:" § 35 .

3 e -
~ _1—__——————————1 _L—*-—————___q:;“_“*———"-___

1} 0.0z 0.04 0.0& 003 &m0 = -|:| 0.05 01 015 02 z 025
1 - xopa unzuk —B=0,0002, 2 - smmn unzuk — B=0,0005, 3 - kyk unzuk —B=0,008,
4 - xu3un ynsuk —B=0,0012
7-pacm. Kucuiinm dananaymmru 0yinnad 6apaGaHJapHUHT TYpJM KUHMAaTH R YUyH Ba
MolinukK kodgppunuentn B (Ha'l) A2 MaxcyJioT 3U4JMru O (Kr/M3) HUHI TAPKAJIUIIA

(16)-un mudomanu hy - KanMHIMK MoJIocac Ba a - OalaHUIMK Oyiuva
UHTETrpaiiad, OMPUHYH CEeKIMsIa aXpanaéTraH MapYaHUHT MaCCACHHU TOTIAMU3:

m=Lh,| p()0x (17)

Wurterpan (17) Hu Mukaop Oyinuya XucoOjalml HaTWXKacuia OJIMHTaH
MabIyMOTJIap WIYHM KypcaTaaukh, Maccacd SHI KaM Ba ypraya 3U4YIMKKa 3ra
OYnraH TOJaHU WAK/UIAHTHPUII Ba KEMHMHTH OOCKMYJA sHa/JAa camMapallipok Ham
IIMMUII )Kapa€HUHUA TabMHHJIAIITA TUYOKIM OapabaHiiap opacuiard TAPKUIIHY bo
KaTTalalITUPUITaHaa dSpUIniaad, OyHaa mnuvokiau Oapaban pammycn R Ba
MONMIUTMK KO3(QPUUIMEHTUHUHT B KuiiMatiapu KaMauTUpUIIaIu.

[y ca6a6bmm, Poru 0,05 M ra TeHr KwiMO YpHATHO, MUYOKIM GapabaH
pamuycunn R=014m, GapaGannapmaru nuuoknap KaTOPMHMHI COHMHH 4-TajaH
6-Tara kynaiTupuilra Kapop KadyJs KHUJIUH]IH.

Ymby 6001a xapakaTiaHa€Tran TOJIaJM Macca Mapvyacuia HaMJIMK KY4HIIN
KapaéHu Taakuk otuiarad. Hammukaumar W(I,t) chepacumon kopmusaTamap
cUCTeMacua TapKaJuIll TeHTIJIaMacu Kyihuaarnya udo/aiaHaiu.
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» g[azw EGWJ (18)

— + _
Po 5 or> ror

Oy epaa C-coimuiuThpMa HaMIHK cuFumu, ,Kr/(kr-°M), K, - Ham yTkasum

k03 duimenTH, Po- KypyK MaxCyJIOTHHHT HACTIA0KH 3HUINTH, KI/M .
[[lap wmapka3ugard HaAMJIWK BakKT JaBOMHUJAa KyWujgard KOHYH OViinua
y3rapau:

WO, = Wy 1) + W, (o>i(—1)“{ﬁk 2 (‘”t)} (19)
2 _1 k+1
6yepﬂaﬁkzzﬂ2k2!bk: (ﬂ'k) !Z:L1W0:exp(_a\/;)
e

Xocwi Oynran ¢opmyna (19) ra xypa map mapkasugard Hamiuk W (t)-
KHIIMaTUra BaKTHUHI SHI KaTTa KUWMAaTiaapuaa, sbHU t-—>o0- nma spuiianu.
MabIyMOTIApHUHT TaxJIMJIATa Kypa, map (mapda) MapkasujaaH Typau macodasna
Oynran Hykramapaaru y =K, /Cp, - mapaMeTpu ce3uWiapiu TabCHp Kypcaraau. by
KMUMaTHUHT Ycuiu OuiaH (MOC paBMINJia, Mapya 3WYIUTH KaMmalraHja) map
WYUra HaMJIMKHUHT Kupuin (auddysuscu) ce3wyapid Aapaxana opraan. by
napaMeTPHHUHT YCHUIIM IMapYaIApPHUHT HUCOATAH siHa/1a KYNPOK TUTUJITAH X0JIaTHIa
doitnananuin Makcaara MyBOQUKIUTMHU KypcaTtaau Ba Oy HamJlall KapaéHUHUHT
camapaiopJIury OLIMIIUTa OJIUO KelaIu.

TaakukKoTnap [OaBOMHIA Vy3rapyBuaH TYFpU TYpTOypuyak KECHM FO3aiu
KaMmepaja Imactra Kapald xapakaTiaHa€TraH TOJAJId MAacCaHUHI Oup Yiryamiun
HAMJIQHUII Kapa€Hu KYpuO YMKWIIKA. ApajammManap KOMIIOHEHTUHHUHT Oup
YI4amiM XapakaTd Ba MAacCAJIAPHUHI CaKJIaHUII KOHYHM X.A. PaxMaTyJuHHHUHT
MoJien Oyiinda Kyiuaarnda ugoaiaHain:
du,  p, d(sp)

PoloS dx - ,Oéo) dx + Sk(ul - uo) (20)
du,  p, d(sp)
plulsa__WW_Sk(ul —Uy) (21)
oy epaa, oS = Uge /405, = CONSE PU;S = U, 0,45, = Cconst, P, =mps?,

p=1-m)p? k- NMIIKOK MIIKATAHMII kodpdunmenty, S, - x=0 Oynrangaru

KaMepa KECUMUHMHT 3HH, S, - KAMEpaHU Kyl KECUMUHUHT SHHU, M.

Tonanm macca 3appanapud XapakaTura KapaMa-Kaplld HyHajaraH HamJiall
areHTUHUHT OKUMHU TabCcUp Kujaau. Hammamn skapaéHuHM cTalimoHap xapakar jeo
X1co0s1ab, Hamlall areHTUHUHT TETUIUIM XOJ/a TE3JIMTM Ba HAMJIMIUMHU u,(X),
w,(x) opkamu (umHmekc-0) Ba u,(X), W (X) TojlaNM MaccaHWUHT (UHIEKC-1)
oenruianMms.

XaBo Ba TOJAIM Macca ypracuaa HaMIIMK aJIMalldll TEHIJIAMACUHU
CTallMOHAP HAMJIAHMII PEXMMHULA TEHIVIaMallap CUCTEMAacH KypHUHUIIW]IA
ndomanaimMms:

dw, dw.
mouood_x0 = IB(Wl _Wo)/so’ (1_ mO)ulOd_Xl = ﬂ(Wo _Wl)/SO (22)
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6y cpaa, M - ToJ1aJI MaCCaHUHI TETUIILIA XO0JI1a KCJITUPWIIT'aH FOBAKIIUTH U, ,

u,Ba my- x=0 KCCUMIArn 3HUYJIMK, XaBO TC3JIMI'M, TOJAJIXM MacCa MaAbJIyM

KUAMAaTIIApH.

8-pacMmya ToJla XapakaThra KapIid TOMOHJIaH KeJlaéTraH HamJalll areHTH
TE3IMTMHUHT TYpJIU KUMUMaTiIapuja Toja HaMIIMTMHUHT IaxTa OaJaHJIUrd
Oyitnad Tapkanuin rpaduKiIapu KeITUpWIraH. XucoOjapaa Kyhujaaruiap KaOys
xumarag: P =005 ¢! my=0.3 Uy, =5 /0 Wiy =5 9% h=2u.

OnuHran MabJiyMOTJap HamJlalll areHTH Ba TOJIaJd MaTEpPUAJHUHT Y3apo
a’pOJAMHAMUK TabhCUPH, YHUHT WHTCHCHUBIIUTH OPTHUIIHM OWJIAH HAMJIMK aJIMAIITHIII
YKapaéHUHUHT TUHAMHUKACH OPTHUILIN/IAH J1ajoJiaT Oepay.

Tomanu MaTepuaJHUHT KHCYBYHM BaJMKJIAp 30HACHIA KUCWUJIWII ManTHIa
HaMJIAaHMII JKapaCHUHU MOJC/UTAIITUPUILI YUYyH, KypPHUJIMAHUHI KyWH KHCMHJA
MaxTa TOJIACH XOJCTUHUHT MAKIIJIAHUII Kapa€Hu KYpruO YMKWIITaH d/14.

Wi 2z

(S S Y

L]

6.5

55

5_0 02 04 06 08 1 12 14 16 18 2 YU
1-uy=—-2m/c,2—uy, =—3m/C,3—Uy, =—-5m/C,4—Uy, =—10m/C, 5-u,, =—-30m/cC
8-pacm. Tonaau Mmaccaga W, Ba KapIM XaBo W, OKMMHU/Aa HAMJIIMKHUHT KHIIMaTHIa
Ba KapIllM XaBO OKUMHM U,, TEITUTMHUHT W,, =15% KHIMAT/IapUIa HAMJIMK TApPKAJIU U
rpaguxIapu

Tonanu MaTepUATTHUHT KaWJUISIPJIApU OPKajlu CYIOKIUK (PUIBTPAUUSICUHUHT
CTalMOHAp PEXUMU OUPUHYM TAPTUOIM YM3MKIM OyJIMaraH TEHIJIaMmaliap
cucTeMacu Tap3uzaa udoaagaHaIu:

dw

& - y y (23)
dy _ y[b(x)v—k; (W)b(x)y —k, (W)b'(x)] (24)
dx K, (W)b(x)
2
Oy epma, b=b,+ % , k, =k, (w) - HaMJIMK YTKa3uml Ko3(h( ULHEHTH,

a- KACUII OaJIaH I, M, R. BAJIMKJIAp PAaJAyCH, M, k,Ba K, - JOMMUN KUHUMATIIap,

a=b,R, Do - BATMKIIAp Opacumaru MHHAMAT Maco(ha, M.
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(23) Ba (24) tenrnmamamap cucremacu Pynre-Kyr ycymupma Kyiunnaru
yerapaBuii  maptiapga W=W,, y=-n(W,-W,)X=a Tra TeHr Oyiranua
UHTETpaJlJIaHa Iu.

9-pacMma W(%) apaMeTpIapHUHT TypiH Do Ba k, KMHMATHIA 3HUIAHHII
30HacH OamaHanurd Oyina® HaMJIMK TapKadull rpa@uKiIapd KeITHPUITaH.
Xucobnapjma Kydumaard KuiMariaap KaOynm KwimHrad R=02u, k, =20m"/u,
n=10m%/u, W, =20%, h=1u.

I'padpuKkHUHr  TaxJIWwiM  UIYHH  KypcaTagukd,  HaMJIMK  YTKa3ul
KOA(PPUIMEHTUHUHT HAMJIMKKA OOFJIMKJIUTMHUA XHUCcoOra OJIMII, TOJAIN MacCaHUHT
HAaMJIAHMII 30HacyJa KYyIIMMYya HaMJIaHMIIWra oiaud kenaau. byHna Hamimk
YyTKa3um KOAGUIUEHTUHUHT K, OpTUIIHM OWjlaH HAMJIAHHUII 30HAcCH OalaHIIUTU
Oyinad JoMMUN HAMIAHUII y4YacTKach XOCWJI OYIumM MyMKdH. by
KOA(GUIIUEHTHUHT OPTUIINTa KUCYBYM BAIHMKIAP AMAMETPUHH OLIUPHUII Ba yIiap
opacujard TUPKHUIIHM KamMaTupuil xucoOura spummml MyMmkuH. Ly cababiu,

by =005, R=0,12 ™ napameTpiapu KadyJs KUJIWH/IH.

b, =0,04x, k, = 0m%/c b, =0,04m, k =0,01r/c
.5-5' q_-“"“'“-\._\ Eﬁ l—__—__—'_-h—ﬁ___x
588 \\\ 6 \
506 \ 5.95 Y

\ ™,

5841 ! 59 N
582 \\I 585 \‘H
AT 1T T T I Rt n_:'u aM E'B'n 002 004 006 008 01 012 0M am

2/ e y
9-pacm. by () Ba Ky (M°/C) kypearkuunapuuunr Typau KuiiMaTiapuaa GOFJIAHUIN 30HACH

oasanaurn 6yinaaé namiank W tapkajaum srpuiapu (dpousiiapaa)

Huccepranmsaunr «Ilaxra ToJIacMHM Hamulall Y4YyH SHIH KYPHJIMAHU
HILIA0 YMKUII Ba YHM CHHAm» Je0 HOMJIAHTaH OJTHHYM OoOujga IaxTa
TOJJACMHU  TpeccialljaH OJJAUH  HaMJIarMUYMHU  TaXpuOa-3KCIepruMeHTal
HAMYHAaCUHUHI CHHOB HaTWIKaJApW, TypJIM HaMIIMKAArW IaxTa TOJACUHU Y30K
MyJJaT CakJIaHTaH/Ja YHUHT CHU(aT KYpCaTKUWIAPUHUHT Y3rapHil JUHAMHKACH
Oyiinuya TaJKUKOTJIAp, TYpJid HaMJall areHTIApUHU KYJmam Oyinda yTkazuiarad
Taxpubanap Ba SHIM KypWUIMaHU CaHOATra S>KOPUH HTHUIIJAH KyTWUJIaJAUTaH
UKTUCOIMM CaMapaJopiIUK XapaKTEpUCTUKAJAPUHU AaHMUKJIAIl HATHKAJIapu aKc
STTUPHUIITAH.

VTKasuiran Taxanmiamii Ba Ha3zapui TaIKUKOTIIAp HaTHKajlapu Oyiinua mnaxra
TOJIACMHM Tpeccilalliad OJIAUH Hamiam yuyH YBP pycymin KypuiMacuHUHT Oup
HeYa BapHaHTH UILIA0 YUKHUIIIH.
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10-pacmpa YBP pycymnu Kypunma BapHaHTIapugaH OWPUHUHT TaIIKU
KYpUHUIIM Ba CXeMacu KeaTtupuwirad. bynpa, konaeHcop 1 ocTumaH XoJcT
KYpUHUIIMIA 4YUKAETraH TOJIAJIM  Marepuajg  KapaMma-Kapliu HWyHalIumaa
ailmaHa€tran TUTYBUM Oapabannap 6 TabCUpPU OCTUIA TY3FUTUIMO, ajgoxuia
rapyajapra axparwiaad. YHJIAaH CYHI, Marepuan Ilapyajapd WyHaATUPyBYU
KaJIKOHYaap 2 Oyiiad MKKM OKMMra akpajraH XOJjja Hamiiall Kamepacu 3 ra
TallUIJaHAJM Ba YHJIAaH YTWII JAaBOMHJAA CyB couyBumjap 11 nman xamepa 3 HUHT
OyTyH XaxMmu Oyiinad y3aTuiaéTraH Hamulall areHTUHUHT TabCUpUTra ydpaiau.
Hammam arentwHu cypu® onyBuMm KHCKa KyByp 12 Bamukmap 6 opacuia
)oimamrad O0ynmb, kamepa 3 gard TOJaJM MaTepuaj TapyajapyiHu HamIail
areHTUHUHT UCCUK OKMMH OWMJIaH IIaMOJUIATHIIMIIUHE TabMHUHJIAAN Ba Oy ToNamu
MaTepuagHu OyTyH XakMu Oyiina® caMapand HaMJIaHUIIMHA TabMHUHJIANIH.
[llynraHn cyHr, HAMJIAHTAH TOJAJIM MaTepUal KUCYBYM BaJMKIAp 7 TOMOHHWIAH
Kamepa 3 HUHT OCTKM KUCMUJA KalTalaH KaTjaM KYypUHHIIN/IA [aKIUIaHAIH.

Taknud »Twiran ycyimap Ba MpecclaliaH OJITUH Toja HaMJIArM4UHUHT
KypuiaMacura V36exucron Pecniyonukacununr natentiapu onunrad (UZ NelAP
02731), (UZ NeFAP 00390, V36ekucton Pecriy6nukacunuur (oifaand Moaeny
yuyH Tannabnoma UZ NeFAP 20150044).

Tomker BwioATHHUHTI byka maxTa To3ajalml KOPXOHACHHUHI TEXHOJOTHK
TA3UMUra ypHatwiran ¥YBP pycymiu maxrta ToJacMHU Hamjaml KypUIMACHHHHT
JlaBmat KaOyn KOMMUCCHSICM CHHOBM HATIDKATapu TOJIa HAMIIATHYHUHT SIXIIN
WIUTAIINHU KYpPCaTIu.

1-koHzeHCOD, 2- HYHANTUPYBUM KaJIKOHUYAIap, 3- HAMJIAIll KamepacH , 4- KaMepaHuHT Oy
TOMOH JICBOPJIAPH, 5- KAaMEpaHUHT €H TOMOH JeBOpiapH, 6- Oup xydt TuTyBun O6apabannap, 7-
KHCYBYHM BAJIMKJIAP, 8- TUIIUIA TUCKIIAp TYTuiaMu, 9- Bai, 10- KomoCHUKIM maHxapa, 11- Hammanr
areHTUHUHT YaHTJaTyBYUCH, 12- HaMJIalll areHTUHU CYpHuO OyBUM KHCKA KYBYD
10- pacm. YBP naxra TosiacHHM HaMJIaIl KYPUJIMACHHUHT TAIIKH KYPHUHUIIM BA TY3WJIHII
cxemacu
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Hactnabku wammuru 8,28 % Oynran maxta TojmacuHu Hamiam 30 Ba
45 n/coar cyB capdu OumnaH amanra omMpuiaud. bupuHuUM X072 HAMIUKHUHT
oprumin 0,63 % Hu Tamkwi 3tau. bynna TonanuHr ypraya Hamumra 8,91 % Hu,
CTaHAapT OFull KypcaTkuuu 3ca - 0,25% Hu Tamkun 3tau. 45 n/coar cyB capdu
OwIaH HaMJIaHTaHAa dca, HAaMJIMKHUHT optuiu 1,11 % HuU Tamkun >tau. bynaa
TOJAHUHT ypTadya Hamiauru 9,38 % Hu, cranmapt orui 3ca - 0,19 % Hu Tamkun
a1au. OJMHTaH HaTWXKalap HAMIIMK areHTUHUHT TOJIa XaXMH OYilnald rokopu
Jnapaxaja Oup TEeKUC TapKAIUIIMHU XapaKTepIaam.

Kyitnna xentupuiran >kagBajiaH KYpUHHO TypuOAMKH, MHKPOHEHD,
COJIMIIITUPMA Y3WIHII Ky4H, IOKOpU YpTada y3yHJIHK, OMp XWUIUK WHACKCU Kabw
¢usuk-mexaHuk cudaT KypcaTKUwiap Toja Y30K CaKJIaHTaHda Ce3uJiapiu
JIapaxkana y3rapMmaiam Ba yiap opacumard ¢apk YI4oB yCYJUIAPUHUHT XaTOJHK
yerapacuga Oymamu. bBHUpPOK TOMAaHWHT OKJIWK Ba CapUKIMK KaOW HaB
TaCHU(IIAPUHUHT Y3rapuIlM SIKKOJ KYpPUHAIH.

1- xkanBaa
ITaxTa TOJTACHHUHT JaCTJA0KM Ba 6 0ii cakJIaHTraHAaH KeHuHTH cudar
TacHudIapu
Cudar tacaudapu [TaxTa TOTACHHUHT HAMJIUTH
8,28 % 8,91 % 9,38 %
Hazopar | Cyscappu | Cys capdu
aru 30 si/coar 45 n/coar
Mukpowneiip kypcarkuuu(Mic),e. 3,5 3,6 3,6
Cosumrupma y3umuii Ky4au (Str), re/rexc 30,80 31,42 31,45
HOxopu ypraua y3ynnuru(Len), nroiim 1,15 1,16 1,17
bup xuuk ungexcu (Unf) , % 82,76 82,88 83,04
Kaunra tonanap unaexcu (SFI), % 5,95 5,60 5,66
Vawmninarn y3aiumm (Elg), % 9,36 9,96 9,58
Tpem-kon (T), en. 4,65 3,85 4.85
Hyp xaitrapum ko3 punmentu(RD), % 75,05 74,11 73,11
Caprunumk gapaxacu(+b), % 8,83 8,82 9,07

[TaxTa TOnacMHM HamJjall NapaMeTpiIapu Ba 4YerapaBUd KHMMAaTIApUHU
WIMHI acociaml MakcaJuaa Y30K MYAJaT CakjJIaHTaH TOJAJIAPHUHT TYypJu
nacTiabKy HaMJIMTH YHUHT cudar TacHudIapura TabCUPUHU YpraHuin Oyiinda
SKCTICpUMEHTA TaakukoTiaap Yrkaswian. Cywwsuil paBumga 8,6 %, 10,3 %,
13,8 %, 17,5 % raya HamylaHraH TaxTa TOJIACM HAMyHAJIAPUHUHT cudat
KypcaTkuuwiapu jAactinabku Hammura 7,3 % Oynran  TomaHwHT  cudar
KYpcaTKuwiapu OujiaH TaKKOCTaHIH.

11-pacmpaa akc STTHUpWITAH JACTIA0KM HAMJIUTH TYpJu Japaxkana O0ynuo, y4
Ol JaBoMHJa CakKjJaHTaH MaxTa TOJAJapUHUHT  PaHr  KYypcaTKUWJIapu
V3rapuIIMHUHT TUHAMHUKACU IIyHU KypcaTauku, 8,6 %, 10,3 %, 13,8 %, 17,5 %-
raya HaMJIaHTaH IMaxTa TOJACU HaMyHaJapUHUHT HYp KaWTapuill Ba CapFUILIMK
KYpCaTKUWIapu Ce3WIapiu Japaxkana y3rapad, Oy 3ca TOJAHUHT HaBU TMAacT
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TOMOHTa, S’bHU aMmepuka kiaccudukanusicu Oyitmua 31- Midling White 6ynu6
KOJIJTH.
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Hyp waiirapum
o

8.1

Hasopar (7.3 %) Nel (8.6 %) Ne2(10,3%) Ned (13.8 %) Net (17,5 %)
=9=Rd (1w oii) 805 50,1 0.1 7.4 8.1
=R (2w 0ii) 0.3 794 7.2 784 | 775
R d (3um olf) 804 79,5 792 78,3 759
== (15m off) 7.8 78 81 88 ¢
iyt (2um of) 7.8 8 8.5 8.8 8.3
=@=b (3uu oii) 7.9 82 8.4 89 9.4

11- pacm. lacTna0ku HAMJIMIH TYPJiM 0YJ1n0, y4 0l CAKJIAHTaH NAaXTa TOJACHHU HYP
Kaiitapu (Rd) Ba caprunuiuk (b) KYpcaTKUYIAPUHHMHT Y3rapvil JHHAMHKACH

VTKasuiran TaAKUKOTIAD HATHKAJIAPH IIYHM KYPCATAMKM, JKHHJIAIILIAH
OJITMHTY TIaXxTa TOJACUHUHT HAMJIMTH, YHUHT OKJIMK Ba CAPUKIUK KYpcaTKu4iapu
Ba yjapra OOfJIMK OYJraH HaB KypcaTKU4W Macaiind KeTMaciurud y4yH,8,5 % naH
OLLIMACITUTH 3apyp.

TaakukoTnap JaBOMUIa, TYpiAW HamiIall areHTJIAPUMHUHT TOJa Y30K
CakJIaHTaH/JAa YHUHT cu(daTura TabCUPUHHU ypraHuil Oyinya u3aHULUIAp aMalra
ommpuiau. XycycaH, aibTepHaTuB Hamiam arentu cudaruaa 10,0 % Ba 20,0 % -
I Ty3 JpUTMalapu cuHA0 Kypunau. TagkukoTIap HaTWXajlapura Kypa, Ty3
SPUTMACH V3UHHUHT OaKTePUIMJIMK XycycusTiapu cababiu maxra ToJiacu
TapkuOuaa 6akTepuan MUKpodIOpaTapHUHT PUBOXKIIAHUIIUTA Oapxam Oepaau Ba
TOJIJAHMHT PaHT KYpCaTKU4YM cakjaHuimmra €paam Oepamu. Tomanmu maTtepuainu
daommamTUpuiTal Ba TY3JIM JpUTMaliap KYJUIAHTaH XOJiJla Hamulall YCyJIapH
natenTianran (UZ NeIAP 02732, UZ Nel AP 03995).

KypunManu maxta To3ajialll CaHOATWUra >KOpUM STWIWIIWJAH OJMHAAUTaH
UKTUCOAMM camapajopiiuk Oup ToHHa Tonara 14901,31 cymMHM Talkui STaau.
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XVJO0CA

«lTaxTa TO3amam KOpxoHalapuaa IaxTa XOMAalIECH Ba IaxTa TOJACHHU
HaMJIalll KOMIUIEKC TEXHOJOTHUSICUHU SIPaTUL YCYJUIApW» MaB3yCUIAru JTOKTOPIUK
auccepranuscu  Oyimya  onmuO  OOpwiraH  TaAKUKOTIAp  HaTHXKaJlapu
KyHugaruiapaad uoopar:

1. Tlaxta xomamécuHM >KMHJIALIAAH OJITUH Ba MaxTa TOJACHHM Mpecclall
KapaCHUJIaH OJJIMH HaMJjall KypWIMAJIAPUHUHT KJIaCCU(MUKAIMACH TaKIud
stwirad. Wnuma® uukapunaérrad maxta Ttojacu Hamuruam 1,5-2,0 ¢dowumsra
OILMPHIIL 3aPYPJIUTH AaHUKJIAHTaH.

2. FOxopn HamymMKra sra HamJjall areHTH Xamja TUTWITAaH  TOJIAU
matepuamHuHr YXK (1XK) arperaTuHuHr arjapuil TapHOBUAA HHTEHCHB
a’pOJIMHAMUK  ¥3ap0 TabCUPUHU XHCOOra OJIaIuraH IaxTa XOMAalIECUHU
YKUHJIAIJIAH OJITUH HamMJIall yCyJu UI1ad YMKUJITaH.

3. Kanmisap-roBak MyXuT IIakiauga MOACIIAIITUPUIITAH TTaXTa XOMaIécuaa
HAMJIUK CYPWIMIIU >KapaéHJIApUHUHT alropuTMiapu Takiaud stunrad. Hazapuit
eurMIIap OpPKaJiK MaxTa XOMalEéCu OKUMUHUHT MapameTpiiapu (00CUMU, 3UWIUTH,
TE3JIMTU Ba HAMJIMTHW) TaxTa Oyiinuya Wil YHYMJOPJIMIMra Ba HamJIalll 30HACHUra
y3aTuiaa€TraHi HaMJIMK areHTUHUHT MHKIOpUra OOFIMKJINTU — aHWKJIaHTaH.
Hamiiarnugan BepTHKan KyByp/la XapakaTIaHAETraH, UKKU TE3IUKIIN SIXJIUT MOJIIA
maKjiujga MOJACIUIAIITUPUIITaH TMaxTa XoMamécuaa HaMIIMK —aJMalluHyBU
YKapa€HUHUHT MaTEMaTUK MOJCIIH UIILIa0 YMKUIITaH.

4. QOumHraH ednmiiap aITOPUTMHUHUHT TaxXJIWLIApW Aacocuja MaxTa
XOMAIIECUHU KUHJIAIIAH OJIIMH HamMJjlall KypuiMacu unuiad yukwirad. FOxkopu
Japaxaja HaMJIUMK CUFUMHIa 3ra OYJiraH HamJialll areHTUHU UIIa0 YMKApUIITHU
TabMUHJAUAUTaH OyF TEHEPATOPH MIILJIA0 YMKHUITaH.

5. ¥YXC pycymnn Hamuarnd TomkeHT Buiostd YwunHo3 [ITK-HuHr
TEXHOJIOTUK TH3UMTa OpHil 3Twirad. CMHOB HaTWKajlapura Kypa Kylujgaruiap
aHUKJIAHTaH:

- KypwiMa naxra xoMaiécu Hamiuruau 0,5 % ommpuininiHg TaMUHIIAWIY;

- TaXTa MaxCyJIOTIapUHUHT TaOunii, PU3NK-MEXaHUK XOCCATIAPUHU CaKJIaHUO
KOJIMIIY TAbMUHJIAHA]IN.

6. Ilaxta TOnMAacMHM SHI KYN YUKUIIMHU, TOJAHUHT COJIMIITHPMA Y3WJIMIII
Ky4H, FOKOpH ypTaya Y3YHJUK, KHCKa Tojanap (ou3u Ba y3yHJIUru Oyiimya Oup
XWJUTUTH Kabu Tabuuii Ba (U3UMK-MEXaHUK XOCCAJAPUHUHT CaKJaHUO KOJUILIWHU
TabMUHJIAMANTaH TaXTa XOMAIIECH HAMJIUTU MacCaBU HUCOATUHUHT ONTHUMA
Kuitmatiapu 7,5-8,5 % opanuruaa Takiaud sTUiITaH.

7. KonaeHCOpHUHT KOBYpFasiu OapabaHiiapu OCTUIaH YUKAETTaH TOJIa XOJICTH
Oynaknapra mnapyajaHuO, MKKUTa OKMMIra aXpajlaJuraH Ba yJapHU HHTEHCHB
paBUlIIJa HAMJIAWJIWIaH Ba KauTa sHA XOJCT KYPUHHUIINWAA IIAKJUIAHTUPAIWATaH
naxTa TOJaCHHH MPECCalliad OJIINH HaMJIalll yCyJId Uiutad YMKUJITaH.

8. Tonanu maccaHu ajoxuja IMapyaiapra aKpaTuill >Kapa€HUHUHT Hazapuid
Mozenu Takiaug >tuirad. Tola 3appajapuHUHT TUTYBYHM OapabaHiapaaH KHUCYBUU
BaMKJIapra Kapad XapakaTd Ba CYHrpa KaWTajgaH XOJICT KYPHHHIIHA

IIaKJUIaHWIIW JaBOMHIA yJiapJa r03 6epaéTraH HaMJIMK aJIMAIIMHYBHU MCXAHU3MH
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aHukyanrad. Taxnud STunaéTraH maxta TOJNACHHHM Hamilall YYyH KypUIMaHUHT
ONTUMAJI TEXHOJIOTUK Ba KOHCTPYKTHB MapaMeTpiiapy UILIa0 YMKHUITaH.

9. VTKaswiraH TaxXJIWIMH, Ha3apuii Ba OKCIEPUMEHTaN TaJKHKOTIAp
HaTWXKanapyu OyinMya MmaxTa XOMamIECMHU TMpeccialilaH  OJUH  HamJlall
KypPWIMACHHUHT OWp He4a BapuaHTH MIUIad yukwirad. KypuiManuHr onTumant
BapUAHTH TaKJIU( STUIITaH.

10. YBP pycymin maxra TOJaCMHM Hamyarudd TOIIKET BUJIOATUHUHT byka
maxTa To3ajall KOPXOHACHHW TEXHOJOTHUK THU3MMHHHUHT TapKUOWTa >KOpHUil
stiirad. CHHOBIIAp HaTWXKacua KyHugarujiap aHUKJIaHTaH:

- KypwiMa mnaxta TojacMHMHr Hamuuruan 1,0-1,5 % omumpuniHu
TabMHUHJIAU N,

- HaMJIaIll JaBOMHA TOJIa TOMMHUHT OYTYH XaKMH OYiiyiad I0KopH Aapakana
oup texuc 0,2-0,25 % HamMIaHUIIM TAabMUHIJIAHAIH;

- KYJUTaHWJIA€TraH TEeXHOJIOTUSI TOJAHUHT cudaT KYpCaTKUUJIApUHUHT CaKJ1a0
KOJIMHUILINA TAbMUHIANIN.

11. IlpeccnampaH OJIWH IaxTa TOJACMHUHI YETrapaBUil MEBEP HAMIIUTHU
8,5 % muknopuaa Takiaud TUITaH.

12. Tonanu MatepuaiHu (paoUTAIITUPWITAH Ba TY3JIM dpUTMAIap KYJUIaHTaH
XOJI7Ia HaMJIalll yCyJUIapy Takiau@ STUITaH.

13. Ilaxta xoMmamécu Ba IaxTa TOJACMHMA HAMJIAIIHUHT KOMILIEKC
TEXHOJIOTUSCUHM MaXTa TO3aJ]alll CAHOATHUra KOPUHM ITHUIL HAaTHKacuaa Oup maxrta
TO3aJIalll KOPXOHACUTA TYFPU KEJIAUTaH MUJUIMK UKTHCOINNA caMapanopyivk 349,9
MJIH.CYMHH, €kl | TOHHaA maxTta Tojacu uuwiad yukum yuyH 43740,67 cymHH
tamkwi 3trad (2016 itun Hapxnapuzaa).
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HAYYHBINA COBET IO NPUCYKIEHUIO YYEHOIN CTENNEHU
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BBE/IEHUE (aHHOTALMS AOKTOPCKOM JUCCEPTALMHI)

AKTYaJlbHOCTh W BOCTPe0OOBAHHOCTH TeMbl JMCCEPTAlUM. XJOMKOBOE
BOJIOKHO SIBJISIETCS] BAKHEUIIIUM CTPATErMYECKUM TOBAPOM MHUPOBOU Toprosiu. [1o
MHPOpPMAIIN MEKIYHAPOIHOTO KOHCYJIbTaTUBHOTO KomMuTeTa 1o xJonky (ICAC)
MHUPOBOE MPOU3BOJACTBO XJOMKOBOTO BOJIOKHA B ce3oHe 2014/15 romoB goCTUTIIO
26,2 MIH. TOHH. BbICOKHit YPOBEHb KOHKYPEHIMM Ha MHUPOBOM XJIOIKOBOM
pPBIHKE, MOSBJIEHUE 00JIee€ COBPEMEHHOIO, TEXHOJOIMYHOIO M CKOPOCTHOTO
TEKCTUIIBHOIO 00OpYy/I0BaHUs, HEOOXOJAUMOCTh MOJIYYEHHS BBICOKOKAUECTBEHHOU
U KOHKYPEHTOCIIOCOOHOM TEKCTUJIBHOW MPOAYKIUH MNPUBOAUT K YKECTOUECHMIO
TpeOOBaHUIl K Ka4eCTBY XJIOIKOBOI'O BOJIOKHA. B 3TO#l CBA3M COBEPLICHCTBOBAHUE
TEXHOJIOTMM  MEPBUYHOM  MepepadOTKM  XJIOMKa-Chlpa U YJIy4llIeHHE
HOTPEOUTEIBCKUX CBOMCTB XJIOIIKOBOI'O BOJIOKHA SIBJISIETCSI OAHOM M3 aKTyaJbHBIX
npobiem. Psgom pa3BuThix 3apyOexkHbix ctpaH, a umenHo CIIA, KHP, Munueit,
bpasunuelr u JApyrMMUM  CTpaHamH, VYACISIETCA NPUCTAIBHOE BHHMAaHUE
MOBBIIIECHUIO 3(PPEKTUBHOCTH XJIOMKOOYHCTUTEIBHOM OTPAciv U COBEPIICHCTBO-
BAaHHUIO METOJIOB YIPABJIECHUS TEXHOJOTMYECKUMH MPOIECCAMU, 32 CUET YEro ObLI
JOCTUTHYT OIPEAENIEHHbI Mporpecc B 00ECIEeYEHUH KOHKYPEHTOCHOCOOHOCTH
XJIOTIKOBOM MPOAYKIMH. 3a CYET IMPUHUMAEMBIX MEp MO ONTUMH3ALUU
TEXHOJIOTHYECKHUX MPOLECCOB, BHEAPEHUIO HOBBIX 3(D(PPEKTUBHBIX TEXHOIOTHYEC-
KHX YCTPOICTB oOecleunBaeTcs yJydllleHHE MOKa3aTesed KauecTBa XJIOMKOBOTO
BOJIOKHA, 0OECIIEUNBAETCSl CHIXKEHUE TIPOM3BOJICTBEHHBIX 3aTpaT Ha MepepadoTKy
XJIONIKA-ChIPIIA.

B  PecnyOnuke  Y30ekuctaH — OCYIIECTBIEHBl  IIMPOKOMACIUTAOHbIE
MEPOIPUITHS IO TOBBILEHUIO 3(P(HEKTUBHOCTH IMPOU3BOJICTBEHHOTO Ipoliecca
NEPBUYHON MepepaOdOTKU XJIOMKa-ChIplla M BHEJIPEHHUIO BBICOKO 3(PPEKTUBHBIX
CUCTEM  yNpaBJICHUS  TEXHOJOTMYECKUM  IMPOLECCOM,  CIOCOOCTBYIOIMIMX
YIYUIICHUIO MOTPEOUTEIBCKUX CBOMCTB MPOU3BOJUMON XJIOMKOBON MPOIYKIHUU.
Ha xjomnko3aBojgax OCYHIECTBISIOTCS  pabOThl 1O  BHEAPEHUIO THOKHX
TEXHOJIOTUYECKUX TPOLECCOB MepepadOTKM  XJomKa-ceipua. B wacTHOCTH,
yaensercs oco00e 3HaueHHE BHEJIPEHUIO TEXHOJIOTUU YBIAXHEHUS XJIOMKa-ChIpLia
M XJONKOBOIO BOJIOKHA, TIO3BOJISIIOIIEA B 3aBUCUMOCTH OT HCXOJHBIX
XapaKTEPUCTUK MepepadaTbiBAEMOr0 ChIpbsl MOJIyYaTh XJOMNKOBYIO MPOAYKIIHIO
3aJIaHHOTO KaueCTBa, MUHUMHU3UPOBAaTh MIOTEPH CHIPbS U MOTPEOICHUE SJHEPTUU.

B Mupe BompocaM KOHIAWLMOHUPOBAHUS XJIONKA-CHIPLA MU XJIONKOBOTO
BOJIOKHA IO BJIQXXHOCTH YJEJSETCS NPUCTAJbHOE BHUMaHHE, B OCOOCHHOCTH
aCIIeKTaM CO3/1aHMsI HOBOM TEXHUKHU U TEXHOJIOTUH YBJIAXKHEHUS C YYETOM BaKHBIX
IIOKA3aTeley, ONPEACISIOINX IPOXOXKIAECHUE TEXHOJOTHYECKUX IIPOLIECCOB
NEPBUYHON MepepadOTKU XJIONKAa, HAuWHasg OT KOMIUIEKTOBAaHUS W XpaHEHUs
3aroTaBJIMBAEMOI0 XJIONKA-ChIPLA, M 3aKaH4YMBAasg IPECCOBAHHUEM XJIOIKOBOTO
BOJIOKHA B KHUIIbl. B CBSI3M C 3TUM OCYLIECTBIIAIOTCA LIEJICHANIPABICHHBIE HAYYHbIC
UCCJIEIOBAHMS TI0 HAIMpPABJICHUSAM, BKJIIOYAIOIIMM: pa3pabOTKy YCOBEPIIEHCTBO-

' Cotton: World Statistics. Bulletin of the International Cotton Advisory Committee, NY, November
2015. http://www.ICAC.org.
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BaHHOM TEXHOJOTHMH OOBEMHOTO YBIAKHEHHUS PAa3pbIXJIECHHOW BOJIOKHUCTOU
MaccChl; pa3pabOTKy KOMIUIEKCHOW TE€XHOJIOTUU YBIAXKHEHUS XJIOMKA-ChIpIia epe
JUKUHUPOBAHMEM M XJIOMKOBOT'O BOJIOKHA Iepel] INPECCOBAHHEM; pPa3paboTKy
KOHKYPEHTOCIOCOOHOUM  pecypcocOeperaronieii  TEXHOJOTHU  YBIIAXXHEHUS
BOJIOKHUCTBIX MaTepUajioB; pa3pabOTKy MOATANMHBIX KOMIUIEKCHBIX CHCTEM
YBJIQXKHEHHS, AJallTHPOBAHHBIX K IMPUMEHSIEMBIM TEXHOJOTMYECKUM CXEMaM U
COCTaBy OOOpYJOBaHHUS CUUTAETCS aKTyaJbHOM 3a/layell B HCCIIECIOBAHUSX.
[IpoBeneHre HAy4YHBIX HMCCIEAOBAHMM MO  BBILICNPUBEACHHBIM  HAY4YHO-
UCCJIEIOBATEICKUM  HAIlPaBJICHUSAM  IMOATBEPKIAET  AKTYaJIbHOCTh  TEMBI
JTUCCEPTAIIMOHHON PaOOTHI.

JlaHHOE IUCCEPTAMOHHOE MCCIIEIOBAHUE B ONPEACICHHONW CTEIEHU CITYKUT
BBIIIOJIHEHHUIO ~ 3a1ad,  npeaycMoTpeHHblx — [loctanoBinenun — [lpesuneHra
PecniyOnuku V36ekuctan NelIl1-4761 ot 27 oxTsi6ps 2015 roxa «O6 ob6pazoBanuu
XOJIIMHTOBOM KOMITaHHUM « Y 3maxTtacaHoardkenopt» u [locranoBnenuem Kabunera
MunuctpoB Pecniybnuku Y36ekuctan No70 ot 3 anpenst 2007 roga «O nporpamme
MOJEPHU3AIMU U  PEKOHCTPYKIMU  MOPEANPUITHH  XJIONKOOYUCTUTEILHON
npombinieHHOocTH Ha 2007-2011 rome», a Takke B JAPYTMX HOPMAaTHUBHO-
MPaBOBBIX JOKYMEHTaX, MPUHATHIX B JaHHOU cdepe.

CooTBercTBHE HCCJIEI0BAHMA ¢ TNPHOPUTETHHIMH HANPaBJIEHUSAMH
Pa3BUTUSI HAYKM M TexXHOJIOruid pecmyOauku. JlaHHOe wuccienoBaHue
BBIIIOJIHEHO B COOTBETCTBUM IMPUOPHUTETHOIO HAINpPAaBJICHHUS Pa3BUTUS HAYKH WU
TexHonorui pecnyonuku Il. « Quepreruka, s3Hepro- u pecypcocOepekeHue.

O030p 3apy0e:KHBIX HAYUYHBIX HCCJIeIOBAHMU IO TeMe ):mccepTaupmz.
HayuHble wHcclienoBaHusl, HANpaBlIEHHbIE Ha MPOU3BOJCTBO, B 00JacTH
TEXHOJIOTMM  YBIQXHEHUS  XJIONKAa-ChIplla M XJIOMKOBOTO  BOJIOKHA,
OCYUIECTBJISIIOTCA B BEIYIIMX HAYYHBIX LEHTpPaX M BBICIIUX OOpa30BaTENIbHbBIX
yapexaeHusx mupa, B ToM uucie USDA Ginning Cotton Research Unit, USDA
Agricultural Research Servise, Texas Tech University, Samuel Jakson
Incorporated (CIIIA), Central Institute for Research on Cotton Technology, Bajaj
Steel Industries Limited (Muaus), National Research Center for cotton processing,
engeeniring and technology, China Cotton Industries Limited, Shandong Swan
Cotton Industrial Machinery Stock, Handan Golden Lion, Cotton Research
Institute of Nanjing Agricultural University (KHP), Pakistan Cotton Standards
Institute, National Textile University Faisalabad (ITakucran), Busa Indlstria e
Comércio de Maquinas Agricolas Limited (bpasunus), Earthquake Research
Institute, Nara National Research Institute for Cultural Properties (SImonwus),
[leHTpanbHBIA  HAYYHO-HCCIEAOBATENbCKUNA  HMHCTUTYT  XJIOMYaTOOYyMa)KHOU
npombiuieHHOCTH (Poccust), TallkeHTCKUA WHCTUTYT TEKCTUIIBHOM M JIETKON

0630p Sapy6e)I(HBIX HAay4YHBbIX I/ICCHGHOBaHI/Iﬁ o TeMe JAuccepTalu OCYLICCTBJIIACTCA Ha OCHOBE:
http://www.samjackson.com/moisture-products; http://www.bajajngp.com/humidifier.html;http://www.busa.com.br/
Assistencia-Tecnica#; ITarent CIIIA Ne6.314.618 Bl, ki 19-48. Moisture conditioner for lint cotton/ Martin L
Mehner, Samuel G. Jackson. 2001 r.; ITatentr CIIIA Ne7.591.048 B2, xn. 19-66. Moisture conditioner for lint
cotton/ Martin L Mehner. 2009 r.; Ilatenr CIIA Ne6.202.258, xi. 19-66. Apparatus and related method for
applying moisture to cotton during a ginning operation / William E. Winn. 2001 r. u 1pyrux HCTOYHHKOB.
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MIPOMBITIUICHHOCTH, akKImoHepHoe obmectBo “IlaxTacanoar wiamuit mapkasu”
(V306ekucran).

B pesynbrare npoBeAeHHBIX B MUPE UCCIEIOBAaHUMN MO COBEPILICHCTBOBAHUIO
TEXHOJIOTUM M YCTPOWCTB JJIsi YBJIQKHEHUS BOJOKHUCTBIX MaTepHAaJOB,
00€eCIEYEHUI0 YCIOBUM 11 PAaBHOMEPHOTO YBIAXKHEHHUS U  COXPAHEHUS
napamMeTpoB BJIAKHOCTU TOJYYEHBI P HAYYHBIX PE3YJIbTaTOB, B TOM YHUCIE:
pa3paboTaHbl aBTOMATH3UPOBAHHBIC CHCTEMBI yBIaXXHeHHs XJonka-ceipiia (USDA
Ginning Cotton Research Unit, CIIA); cucreMbl TEeHEpUpPOBaHUS arcHTa
yBinaxaeHuss (USDA Agricultural Research Service B corpymHmuectBe ¢
kommanueir «Samuel Jackson Incorporated», CIIIA); cucTteMbl aBTOMaTHYECKOTO
PETYIMPOBAHUST U TIOJIJCPKAHUS HEOOXOAMMOW TEXHOJOTUYECKON BIAKHOCTH
BOJIOKHHUCTOTO MaTepuaja Ha BCEX JTalmax NEPBUYHON TEpepadOTKU XJIOMKa
(Texas Tech University (CIIA) B corpyanmuectBe ¢ Kommanueir ‘“Uster
technologies AG” (LLIBeiiapusi); MOATOTOBJICHBI PEKOMEHIAIMU 0 00ECIEYEHUIO
TEXHOJIOTUYECKON BIAXKHOCTHU XJIOMKA-ChIpIa U BosIoKHA (TamkeHTCKuiA HHCTUTYT
TEKCTHJIBHOW U JIeTKOW mpombinieHHOCTH, AO «[laxTacaHoar wiMuii Mapkazm,
Pecny6nuka Y30ekucran).

B mMupe mo co3maHuio YCTPOMCTB M TEXHOJOTHU JJIS YBIQKHEHUS XJIOIKa-
ChIpla Mepe]l JPKUHUPOBAHUEM M XJIOMKOBOT'O BOJIOKHA TEpe]] MPEeCCOBAHUEM I10
psy TPUOPUTETHBIX HAMpPaBICHUN TPOBOJSTCS HUCCIENOBAHUS, B TOM YHCIIE:
pa3pab0TKa HOBBIX KOHCTPYKIIMU YBIQKHHUTEICH XJIOMKa-ChIPIIa W XJIOMKOBOTO
BOJIOKHA, pa3paboTka 3(PQPEKTHBHBIX AareHTOB YBIAXKHCHHUS  BOJIOKHHCTOTO
MaTepuaja; yCTaHOBJCHHE 3aBHCHUMOCTH W3MEHEHHUsS TIIOKa3aTelell KauecTBa
XJIONIKOBOW MPOJIYKUHMHU OT HMCXOAHOW BIIAXHOCTH, pa3pabOTKa KOMIUIEKCHOU
TEXHOJIOTHH YBJIQKHEHUS XJIOMKA-ChIPIIa U XJIOMKOBOT'O BOJIOKHA.

Crenedb u3y4eHHOCTH mnpodsgembl. K Hacrosmemy BpeMEHM aCIEKThI
KOHJUITMOHUPOBAHUS XJIOMKA-ChIPIIa M XJIOIKOBOTO BOJIOKHA 10 BJIQXKHOCTH,
TEOPETUYECKHE BOIPOCHl MPOUCXOANIUX COPOIMOHHBIX TMPOIECCOB, BOIPOCHI
COBEPIIIEHCTBOBAHMS M Pa3pabOTKH HOBBIX METOJIOB YBJIAKHEHHSI XJIOMKA-ChIpIIA U
XJIOTIKOBOTO BOJIOKHA, HWCCIEAOBAHUS BIUSHHUS BIIAXKHOCTH XJIOMKA-ChIpIia U
BOJIOKHA Ha TEXHOJOTUYECKHE IMPOIECChl TEPBUYHONW TEpPepabOTKH XJIOTKA,
MOKa3aTelld KauecTBa BhIPa0ATHIBAEMOU XJIOIKOBOM MPOAYKIIMU PACCMOTPEHBI B
Hay4HbIX padotax G.J. Mangialardi, S.E. Hughs, J. Price, A.C.Griffin, V.P.Moore,
W.S.Anthony, R.K. Byler u np. yueHnsix.

dynaameHTanpHbie PabOThI, OCBEIIAIOIINE TEOPETUKO-METOIOIOTHIECKHIE
OCHOBBI TEXHOJIOTHH YBJIQXXHEHUS BOJOKHUCTBIX MAaTEPHAIOB TPOBOIMIHCH
yueHbiMH, B T.4. A.Il. JIeikoB, P.II. Hukutun, A.Il. Ilapnues, A.E. Jlyraues,
AM. Tynses, B.M. Mapaonos,P.Il. Caunos, JI.C. Psbunckas, KOTOpPHIMU
MOJTYYCHBI OTIPE/ICTICHHBIC ITOJI0OKUTEIBHBIC PE3YIbTATHI.

Heobxoaumo OTMETUTh, 4TO J0 HACTOSIIIETO BPEMEHHU HE pellieHa mpobiema
co3fganusi dPPEKTUBHON TEXHOJIOTHUHU YBIAKHEHUS BOJOKHUCTHIX MaTEPHAIOB H
7 (HEKTUBHBIX YCTPONCTB JJI €€ peau3aliu, MPUCIOCOOJICHHBIX K MPUMEHECHUIO
B COCTaBE IKCILUIyaTUPYEMOTO TEXHOJIOTHYECKOTO O0OPYIOBaHUS OTEUECTBEHHBIX
XJIONTKOOYHCTUTENIbHBIX ~ 3aBOJIOB. AHaIM3 TNPUMEHSEMBIX Ha 3apyO0eHBIX

XJIOMMKO3aBOJ4axX MCTOJOB YBJIIAKHCHHA XJIOIIKA-ChIpIa H XJIOIIKOBOI'O BOJIOKHA
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MO3BOJISIET TOBOPUTh 00 HX HeaocTtarouHou dhdexTuBHOCTH. OCOOEHHOCTH
TEXHOJIOTUYECKOr0  Tpolecca M COCTaB  MPUMEHSEMOI0  OTE€YECTBEHHOTO
00OpyZIOBaHUSI HE IO3BOJSET MPUMEHSTh HMIIOPTHBIC YBIAXKHUTEIU XJIOTMKA-
ChIpIIa M XJIOMKOBOTO BOJIOKHA. [ToMuMO 3TOro, MCCienoBaHMs B HalpaBlICHUU
U3Y4YCHUS BIMSHUS TapaMeTpOB YBJIQKHEHUS Ha TIOKa3aTeld KayecTBa
XJIONKOBOTO BOJIOKHa 10 HOMeHkiarype cucreM HVI mnpaktuuecku He
MIPOBOJIUIIUCK.

CBsi3b TeMbl JHCCEPTAIMM C HAYYHO-HCCJIEA0BATEIbCKMMH padoTamMu
BBINIOJIHEHHBII BbICIIEro 00pa3oBaTeIbHOIO yupe:xaeHus. /uccepranmoHHoe
UCCJIEIOBAaHUE BBITIOJHEHO B paMKax IJlaHAa HAay4YHO-UCCIIEOBATEIBCKUX pPadoT
NPUKIIAHBIX IPOEKTOB TalIKEHTCKOrO WHCTUTYTAa TEKCTUJIBHOM U JIETKOM
npombinuieHHOCTH U AO «IlaxTacanoar unmuii mapkasm»: ®@-4-06 «Pa3paboTka
HAyYHBIX OCHOB YBJIQKHEHHUS XJIOMKA-ChIpI[a M BOJIOKHA B TEXHOJOTHYECKOM
npoiiecce xjomnko3zaBoga» (2013-2017); UT/-A3-001 «Pa3pabotka 3hpekTHBHOM
TEXHOJIOTUM YBJIAKHEHHS XJIOINKA-ChIpIla TMepe]] JPKUHUPOBAHUEM C LEJIBIO
COXpaHCHHS IPUPOIHBIX CBOMCTB MaTepuanay (2015-2017).

LHeabo wuccaenoBanMsi SBISIETCS  pa3pabOTKa IMOATAMHOW  BBICOKO-
3G ()EKTUBHON TEXHOJIOTHH, OOOpYJAOBaHUS W METOJOB JJIsl  YBJIOKHEHUS
BOJIOKHUCTOTO MaTepuaia, 00eCrnedyrBaIOIIUX COXPAaHEHUE MPUPOJIHBIX CBOMCTB
XJIOMKOBOM MPOTYKIIUU.

3agaum ucciie[0BaHUA:

oTpesieNieHNe KOHCTPYKTUBHBIX MapaMeTpOB YBIKHUTENS XJIOMKa-ChIplia Ha
0a3e BBITIOJHEHHS] HEOOXOJUMBIX TEOPETHYECKUX HCCIEAOBAHWN U TOIYYCHHS
AITOPUTMOB  pEIIGHWH  Tpollecca TepeHoca BIark B XJIOMKE-CHIPIIE,
MOJICTAPYEMOTO KallWJUISIPHO-TIOPUCTOUN CPEAON;

00OCHOBaHHE TEXHOJIOTHMUYECKUX MapaMeTPOB YBIKHUTENS XJIOMKA-ChIpIa U
reHepaTropa areHTa yBJIaKHECHUS,

00OCHOBaHUE BJIMSHUSA TMapaMETPOB  BIAXKHOCTH  XJIOMKAa-ChIplla  Ha
MOKa3aTelid KadyecTBa BBIPAOATHIBAEMOM XJIOMKOBOW MPOIYKIMHU, €€ BBIXOA H
TEXHOJOTMYECKHE CBOMCTBA;

OTIpEJICICHHE ONTHUMAJBHBIX 3HAYEHHWM IMOKa3aTelasi MacCOBOTO OTHOIICHHS
BJIATH XJIOTKA-ChIPIIA MEpe]l JKUHUPOBAHUEM;

OTIpEJICICHNE KOHCTPYKTHBHBIX IApAMETPOB YBIAKHUTEINS XJIOIKOBOTO
BOJIOKHA Ha OCHOBE TEOPETUYECKOTO H3yUeHHUs] MEXaHW3Ma COpOIMH BIaru
XJIOTTKOBBIM ~ BOJIOKHOM  METOJOM  aKTUBHOTO  KOHTaKTa  Pa3pbIXJICHHOU
BOJIOKHHUCTOM MAacChI C BJIaroareHToM;

CO3/IaHNE YCOBEPIICHCTBOBAHHOTO METO/1a YBIAKHEHUS XJIOMIKOBOT'O BOJIOKHA
B TEXHOJOTHYECKOM TMpOIECCe IMyTeM €ro pa3phIXJIEHUsS W PaBHOMEPHOTO
HACBIIIEHUS BJIaroi 1o Bcemy 00bemMy;

00OCHOBaHHWE BIUSHUS MapaMETPOB BIAKHOCTH XJIOMIKOBOTO BOJIOKHA Ha
MOKa3aTeld KauecTBa Marepuasa Mpu JUIUTeIbHOM XPaHCHUU;

pa3paboTKa ONTUMAIBHBIX MApaMETPOB areHTa YBIAXHEHWUS W 3HAYCHUS
MOKa3aTelis MacCOBOTO OTHOIIEHWS BJIard XJIOTMKOBOTO BOJIOKHA TEpes
IPECCOBAHUEM;
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pa3paboTKa KOMIUIEKCHOW TEXHOJIOTHH YBJIAKHEHHS XJIOMKA-ChIPIA TMepes
MPOLIECCOM JHKUHUPOBAHUS M XJIOTIKOBOT'O BOJIOKHA TIEPE]T TPECCOBAHUEM.

O0bekTOM WHCCIEeI0BAHUA SBISIETCA TEXHOJOTHS YBIAXKHEHHUS XJIOIKa-
ChIpIIa Mepe]l JUKUHUPOBAHUEM U XJIOIIKOBOT'O BOJIOKHA MEPE TPECCOBAHUEM.

IIpeaMeTr Mcc/Ie0OBAHMSI COCTABISIOT CTPYKTYPHBIE KOMIOHEHTBI XJIOIMKA-
ChIpIIa U XJIOITKOBOTI'O BOJIOKHA, KaK MaTepUajgoB COpPOLIMH BIIarH.

MeTtoabl ucciaenoBaHuil. B guccepranMu MCMOJBb30BAaHBI  METOIbI
TEOPETUYECKOW M TMPUKIATHOW MEXAHUKH, TEIUIOTEXHUKH, MAaTeMaTH4YeCKOU
CTATUCTUKH, YUCIICHHBIE METOJbl C MPUMEHEHHUEM KOMIBIOTEPHOTO O0ECIICUCHMUS,
a TaK)K€ COBPEMEHHBIE METOJbI ONPEACIIEHUS MTOKA3aTENEH KauyeCTBa XJIOMKOBOIO
BOJIOKHA.

Hay4ynasi HOBU3HA MCCJIEIOBAHUSA 3aKJII0YAETCS B CJIEIYIONIEM:

pa3pabOTaHbBl HOBBIC YCTPOWCTBA YBIQKHEHHUS XJIOMKA-ChIpIIA TEpe
JOKUHUPOBAHUEM;

pa3paboTaHbpl HOBBIE METOABI YBIAKHEHHUS XJIOIMKOBOTO BOJIOKHA TIEpe
MPOLIECCOM ITPECCOBAHUS;

pa3paboTaHpl ~ METOJbI  YBJIQXXHEHHS  BOJOKHHCTOTO  Marepuaja ¢
MIPUMEHECHUEM aKTUBUPOBAHHBIX U COJIEBBIX PACTBOPOB;

YCTAHOBJIEHBl ~ PAllUOHAIBHBIE  TEXHOJIOTHMYECKME U  KOHCTPYKTHUBHBIC
MapaMeTphl YBIAKHUTENCH XJIOMKA-ChIpIia U XJIOMKOBOTO BOJIOKHA,;

YCTAHOBJIEHBI 3aBUCMMOCTH W3MEHEHHUS IOKAa3aTeled KayecTBa XJIOMKOBOU
NPOAYKIIMK TPU JHKUHUPOBAHUM XJIOMKA-ChIpIIA U TMPECCOBAHUU XJIOMKOBOIO
BOJIOKHA C PA3JIMYHON MCXOAHOM BIIAJKHOCTHIO;

pa3paboTaHa HOBas KOMIUIEKCHAs TEXHOJIOTHS YBIAXHEHHS XJIOMKa-ChIpiia
nepe JUKUHUPOBAHUEM U XJIOITKOBOTO BOJIOKHA MEPE TPECCOBAHUEM.

IIpakTHYyeckue pe3yJibTaThbl HCCIACAOBAHUSA 3aKITIOYAIOTCS B CICAYIOLIEM:

pazpaborana HoBas d(P(hEeKTHUBHAS TEXHOJOTHUS YBIAXXHEHHUS XJIOMKa-ChIpIia
nepen  JUKMHAPOBAaHHWEM C MPUMEHEHHEM  HOBBIX  YCTPOMCTB IS €€
OCYIIIECTBJICHUS, KOTOpasi BHEAPEHA B IPOMBIIIIICHHOCT;

OnpeeIeHbI KOHCTPYKTHUBHBIC " TEXHOJIOTHYSCKHE MapaMeTpsl
pa3pabOTaHHOIO YCTPOMCTBA JIJIsl YBIAXKHEHHMS XJIONKA-ChIPIIA;

MPOBEJ/ICHA OlLICHKA MTOKa3aTesiell BhIXOJI0B M KaYECTBa XJIOMKOBOTO BOJIOKHA U
CEMSH B 3aBHUCUMOCTH OT IIapaMETPOB BJIAKHOCTHU XJIOMKA-ChIpIIA, PE3YJIbTAThI
KOTOpPOM MO3BOJIMIIM PEKOMEHIOBaTh TEXHOJIOTHIO YBJIAXXHEHUS XJIOMKA-ChIPIA B
KauyecTBE IMpolecca, O0eCleunBarolIer0o COXpPaHEHUE MPUPOJHBIX TOKa3aTenen
KaueCcTBa XJIONKOBOM MPOIYKIIMHU U TTOBBIIIIEHUE UX BBIXO/IA;

pa3paboTaHa TEXHOJIOTHS YBJIQXHEHMSI XJIOMKOBOTO BOJIOKHA TEpen
MPECCOBAHUEM C TMPUMEHEHUEM HOBOTO YCTPOMCTBA Mg €€ OCYUIECTBJICHHS,
KOTOpasi BHEIPEHA B IPOMBIIIJIECHHOCTb;

OTIPEJICICHBl TEOPETUYECKHE W AHAIMTHUYECKHE 3aBHCHMOCTU IO BBIOOPY
pallMOHANIbHBIX ~ KUHEMATUYECKUX, KOHCTPYKTHUBHBIX U  TEXHOJIOTMYECKHX
napameTpoB, KOTOPHIE MO3BOJWIM pa3paboTaTh M HM3TOTOBUTH YCTPOWCTBO IS
YBIIQXKHEHHS BOJIOKHA;

MpOBE/ICHA KOMILICKCHAs OlIEHKa KadyecTBa W IMPOTHO3MPOBAHME CBOMCTB

BOJIOKHA IIPpHU MJIMTCIbHOM XPAaHCHHHU B 3dBUCHUMOCTH OT HCXOI[HOﬁ BJIa’)KHOCTH
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MaTepuana, KOTOpas TMpuBela K BBEIACHHIO B TOCYAApCTBEHHBIM CTaHIapT
OTrpaHUYMUTEIbHOM HOPMBI BIQXKHOCTH XJIOMKOBOT'O BOJIOKHA.

Jl0CTOBEPHOCTH pe3yJibTaToOB UCCJIeI0BAHMS MOATBEPKIACTCS
MaTEeMaTUYECKUMH MOJIEJISIMU MPOIIECCOB COPOLIUHA KOMITIOHEHTAMU XJIOMKA-ChIpIia
U BOJIOKHA, COIJIACOBAHHOCTBHIO PE3YJIbTATOB TEOPETUUYECKUX HCCIEIOBAHUN IO
U3BECTHBIM KPUTEPHUSIM OIICHKM B paccMaTpUBAaEMON MpeAMETHOW o001acTH C
JAHHBIMU SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN.

Hayuynas u npakTuyeckasi 3HAYUMOCTH pPe3yJIbTATOB MCCJIeT0BAHUS.
HaydHast 3Ha4YMMOCTb pE3yJbTAaTOB MCCIEIOBAHUS XapaKTEPU3YETCS Hay4YHOU
CYIIHOCTBIO PE3yJIbTaTOB HCCIEAOBAHUN MO pa3pabOTKE alrOpUTMOB pPEIICHUMN
npolecca MOTJIOIEHHs BJIard B XJIOMKE-ChIPLE MO JJIMHE JIOTKA YBJIAXKHUTENSA B
3aBUCUMOCTH OT IMPOM3BOAUTEIBHOCTH YCTPOMCTBA U KOJHMYECTBA IOJABAEMOIO
areHTa  yBJIQOKHEHUS, T[IOJYYCHUH pEIICHHs  3aJaud  MaTeMaTHU4YecKOro
MOJICJIMPOBAHUS MPOIIECcca MepeHoca BIaru B IBHXKYIIEMCS IIOTOKE XJIOMKa-ChIplia
U3  YBIQXHUTENS, B  BEPTUKAIBHOM  TPYyOONpPOBOJAE,  MOJIECIHPYEMOTO
JBYXCKOPOCTHOM CIUJIOUTHOM CPEOi, MOJyUYEHUU PacUETHBIX MOJEJEH MpOLECCOB
paszzencHusi BOJIOKHUCTOM MacChl Ha  OTJAENbHBIE  KJIOYKH, MEXaHU3Ma
BJIArONepeHOCca B YACTUIIAX BOJIOKHA IMPU MX JBWKEHUU OT Pa3pPhIXIUTEIBHBIX
O0apabaHOB /10 0OKMMHBIX BAJIMKOB, a TaK)Ke B Mpolecce 00XKaTusi BOJIOKHUCTOM
Macchbl B 30HE OOXMMHBIX BaJMKOB YCTPOWCTBA JJIsl YBJIQXKHEHHUS XJIOIKOBOTO
BOJIOKHA, IUTAHUPOBAHMEM BBIYMCIUTENBHBIX OJKCIEPUMEHTOB M  CO3JIaHUEM
YCIIOBUI MPAKTUYECKOTO MPUMEHEHHSI.

[IpakTryeckass 3HAYUMOCTb TIPOBEICHHOIO MCCIEIOBAaHUA COCTOUT B
CO3/IaHUW YCTPOWCTB [IJIsl YBJIQXKHEHHWs, TEHEpaTopa areHra YBIQKHEHHUS U
pa3paboTke HA(P(HEKTUBHBIX areHTOB YBIAXHEHUS, KOTOpbIE O0ECIeUnBaIOT
HEOOXOMMBIN MTPUPOCT BIAKHOCTH U PABHOMEPHOCTH YBIIAKHEHHSI XJIOMKA-ChIPIIa
nepes UKUHUPOBAaHMEM M XJIONKOBOTO  BOJIOKHA TMEpell IPECCOBAHHUEM,
COXpaHEHUE TMPHUPOIAHBIX CBOWCTB BOJIOKHUCTBIX MAaTEpUalioB, a TakXke B
MPOBEICHUM KOMIUIEKCHOM OIIGHKHM KauyecTBa M TPOTHO3MPOBAHMM CBOWCTB
BOJIOKHA TPHU JIJUTEIBHOM XPaHEHUU B 3aBHCHUMOCTH OT UCXOJHOM BIIAKHOCTH
MaTepuana, KOTOpble TPHUBEIM K BBEJICHUIO B TOCYIAapCTBEHHBIH CTaHAApT
OTPaHUYUTEIILHONH HOPMBI BJIQXKHOCTH XJIOMKOBOT'O BOJIOKHA.

BHenpenne pe3yiabTaToB Hcceq0BaHusA. Ha ocCHOBE MOMy4YeHHBIX HAyYHBIX
pe3yNbTaToOB MO  pa3pabOTKe  KOMIUIEKCHOM  TEXHOJIOTMM  YBJIQXXHEHUS
BOJIOKHUCTBIX MaTEPHAJIOB Ha XJIONKO3aBOAX:

MOJTyYeHBI YEThIPE ATCHTA Ha U300peTeHUs] ATEHTCBA 110 WHTEIICKTYalTbHOM
cobctBeHHoctu PecryOnmku Y36ekuctan («Croco0 yBIaKHEHHUS BOJIOKHHUCTOTO
Marepuajia U yCTPOMCTBO Myl ero ocymecTtBiaeHus», NelAP 02733 — 2005 r.;
«Crioco6 yBnaxkHeHus: BojokHucTtoro marepuana, NelAP 02731, NelAP 02732 —
2005 r.; NelAP 03995 — 2009 r.) Ha MeTOABl YBIAXHEHHUS BOJOKHHCTOTO
MaTepraia B TEXHOJOTHYECKOM IPOIIECCE XJIOMKO03aBoja. HayuHble pe3yiabTaThl
MO3BOJIMIIA Pa3pad0TaTh MOATAMHYIO TEXHOJIOTHIO YBJIAKHEHHS XJIOMKA-ChIpIA U
XJIOIIKOBOT'O BOJIOKHA;

TEXHOJIOTHSI  YBIIQXXHEHHUS XJIOMKA-ChIpIa Tmepel JHKUHUPOBAHWEM U

XJIOIIKOBOI'O  BOJIOKHa IIepca IIPCCCOBAHUCM, a TaKXKC YCTpOﬁCTBa JJIA
38



ONpeIeNIeHHs] BIAXKHOCTH BOJIOKHUCTBIX MAaT€pUaJIOB BHEAPEHBI HA MPEANPUITUIX
XO0NIUHTOBOM KOMIAHUU “Y3MaxTacaHOATIKCIOPT , B TOM 4YHciie, Ha YnHa3cKkoM
OTBITHO-3KCIIEPUMEHTAIbHOM ~ XJIOTKO3aBOJIe, ~ BYKMHCKOM  XJIONKO3aBOJE
TamkeHTckol o0nactv, B  JA0OpATOPUSX CTPYKTYPHBIX  MOJApa3eleHUuI
xonauHrooit kommnannu U Y1 «Cudar» (cemenne ot 30 mapra 2016 rona
NeMA-3/431 XK «Y3naxrtacaHoaTtskcnopT»). BHenpenue pe3ynbTraTtoB auccepra-
IMA B MPOU3BOJICTBO CIOCOOCTBYET VIYUIICHHIO aCCOPTUMEHTA KayecTBa
XJIOTIKOBOTO BOJIOKHA MO KojaM JUIMHBI Ha 5%, COKpalleHUuI0 pacxoja
TapOyNaKOBOYHBIX MAaTEpHAIOB M TPAHCHOPTHBIX pacxogoB Ha 1,4 %,
VCKJIFOUEHHIO CKUJIOK C IIEHBI 32 MOHWKEHHYIO BJIAXKHOCTb.

AnpoGanus Ppe3yJbTAaTOB MCCAeAOBaHUsS. Pe3yiabTaThl HUCCIEI0BAHUS
noJiokeHsl Ha Oosiee yeMm 30 HayYHO-TEXHMUYECKUX KOH(PEPEHIUAX, B TOM YHCIIE:
«Mosoaple ydeHblE€ - PA3BUTHIO TEKCTUIBHOM M JIETKOW IPOMBIIUICHHOCTHY
(Poccuiickas ®@enepanus, Misanoso, 2007-2008 rr.), «CoBpeMeHHbIE HAYKOEMKHUE
TEXHOJOTMA W  NEPCHEKTUBHBIE  MaTepuaiabl TEKCTUIBHOM M JIETKOU
npombitiieHHocTH (Poccuiickas ®enepanus, HMBanoso, 2013 r.), «HoBoe B
TEXHUKE U TEXHOJIOTUM B TEKCTUJIHLHOM U JIETKOM MpoMbIuieHHOCTH (PecmyOnmka
benapycb, Butebck, 2015 r.), «Pa3Butue nHayku B XXI Beke» (PecmyOGnuka
VYkpauna, XapbKoB, 2015 r.), “Cotton: Connecting high tech and nature”
(I'epmanusi, bpemen, 2016r.).

Ony0JuKOBAaHHOCTH pe3yabTAaTOB MccaefoBaHus. [lo TeMe nuccepranuu
omyOonmkoBaHO 46 HaydHBIX TPYAOB, B TOM uucie 12 crareid, B >KypHaiax,
PEKOMEHJOBaHHBIX  Bpicimieid  aTTecTallMoHHOM — Komuccuedl — PecnyOnuku
V30ekucTan s MyOJMKAalMd OCHOBHBIX HAYYHBIX PE3YyJbTAaTOB JOKTOPCKUX
JYccepTaluii, 1 mojiydeHsl 4 narenta PecriyOnuku Y30ekucTaH.

Crpykrypa m 00bemM auccepraumu. Jluccepramusi COCTOUT U3 BBEICHUS,
MIECTH TJaB, 3aKIIOUEHHUs, CIMCKA JUTEpaTypbl W npuiokeHuil. OO0bem
nuccepranuu coctapiser 200 crpanui.
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OCHOBHOE COIEP KXAHUE IUCCEPTALINHU

Bo BBeleHuM OO0OOCHOBBIBA€TCS AaKTyaJbHOCTh W  BOCTPEOOBAHHOCTH
IIPOBEICHHOI'O MCCIIEOBAaHUs, LI€Jb M 3aJa4l UCCIEIOBAHUS, XapaAKTEPU3YIOTCS
OOBEKT M TPEAMET, TMOKa3aHO COOTBETCTBUE HCCIEAOBAHUSA MPHOPUTETHHIM
HaITpaBJICHUSAM Pa3BUTHUS HAYKU M TEXHOJOTUWA PECIyOJIMKH, U3J1aratoTcsl Hay4qHast
HOBU3HA U MPAKTUYECKUE PE3YyJbTaThl MCCIEAOBAHMS, PACKPBIBAIOTCA Hay4dHas U
MPaKTUYECKass 3HAYMMOCTBH IIOJYYEHHBIX pPE3YyJbTaTOB, BHEAPEHHE B NPAKTUKY
PE3yJIbTaTOB UCCIEAOBAaHNUS, CBEACHMSI 110 ONyOJIMKOBAaHHBIM paboTaM U CTPYKTYpe
JUCCEPTALIMH.

B mnepBoii rmaBe aucceprannn «OneHka COBPEMEHHOIO COCTOSIHHS
BOIIPOCA  YBJAXKHEHHHA  XJONKA-ChIPUA M XJIONIKOBOIO  BOJIOKHa»
IIPOAHAIIM3UPOBAHBI COBPEMEHHBIE COCTOSIHUSA TEXHUKHM M TEXHOJIOTMM Ipolecca
YBIQKHEHUS  BOJIOKHHCTOIO  MaTepuaja B  TEXHOJOTMYECKOM  IIpoLecce
XJIOIIKO3aBO/1a.

B pesynbrare MNpOBEACHHOTO aHalu3a BBISBIEHO, YTO BBITYCKaeMOE
XJIOMKOOYHCTUTENIBHOM TMPOMBILIIEHHOCTBIO PECHYOIMKHA XJIOMKOBOE BOJIOKHO
UMEET CPEIHIO BIAXKHOCTh NopsAnka 5 %, 4TO CBUIAETENBCTBYET O HEJAOCTATKAX
CYILIECTBYIOLEH TEXHOJIOTMH U HEOOXOIUMOCTH Pa3pabOTKH HOBBIX 3(h(PEKTUBHBIX
METO/IOB YBJIA)XHEHUS BOJIOKHHCTOIO MaTepuaja U YCTPOUCTB JUIsl MX peaTu3aluu.

B xonme aHamuTHUeckoro o030pa JUTEPATypHBIX HCTOYHUKOB, HAYYHO-
UCCIIEIOBATENbCKUX pPabOT, KACaIOIIUXCSl BOINPOCOB TEXHUKH U TEXHOJOTUU
npolecca YBIAXHEHHS BOJIOKHUCTBIX MAaTepUaioB, OBUIO OINPEAENeHO, YTO
CYILECTBYIOIIME METOJBl YBIIAXKHEHHS XJIOIKA-ChIPIA M XJIOIKOBOI'O BOJIOKHA,
OPUMEHSEMbIE B OTEYECTBEHHOW U 3apy0eXHOM NpaKTHKE, HEIOCTaTOYHO
3¢ (deKTUBHBI, HE OOECIEUYMBAIOT HEOOXOAMMOIO MPHUPOCTA BIAXKHOCTU, UMEIOT
TEXHOJIOTHYECKHE W KOHCTPYKTHBHBIE HEIOCTaTKU. Pe3ynbTrarsl IpOBEIEHHOTO
U3ydeHus: ObUIM 00O0OLIEHbl M CUCTEMATU3UPOBaHbI B (opme KiaccupuKaiuu
METO/IOB YBJIQXKHEHUS XJIOMKA-ChIPLIAa U XJIOMKOBOI'O BOJIOKHA.

[IpoBeneHHOE H3y4Y€HHE COBPEMEHHOTO COCTOSIHHMSI BOIPOCA YBIAKHEHUS
XJIOIKA-ChIpIa M XJOMKOBOTO BOJIOKHA MOKA3aJi0, YTO JJIA JOBEACHUS BIAKHOCTU
BOJIOKHa B KHUMNax J0 HOPMHUPOBAHHBIX MapaMeTPOB BOJIOKHHUCTBIA MaTepuai
HEeoOXxoauMo yBIaxHATh Ha 1,5-2,0 %. JlocTuyb OJHOBPEMEHHOIO MPUPOCTa
BJIQYKHOCTH B HECKOJIBKO MPOLIEHTOB B OJHOW TOYKE TEXHOJOIMYECKOro Mpolecca
HE II03BOJISIET HM OJIHA M3 CYLIECTBYIOUIMX B MHMPE TEXHOJIOTMI YBIIA)KHEHHMSI
BOJIOKHUCTOTO Marepuaja. B cBA3M ¢ 3TUM, NOAYEPKHYTa HEOOXOAMMOCTh
pa3pabOTKH KOMIUIEKCHOW MO3TallHOM TEXHOJOTUHU YBIIAXHEHHUS XJIOMKa-ChIpla
nepesa JUKUHUPOBAHUEM M XJIOTIKOBOT'O BOJIOKHA ITEPEJ] PECCOBAHUEM.

Bo Bropou rnaBe guccepraunu «MU3pICKaHMEe MeETOAO0B IOBbILICHUS
3PPEeKTUBHOCTH NPOLECCOB YBJIAKHEHHMS XJONKA-ChIPUA U XJOIKOBOIO
BOJIOKHA» OTPa)XEHbl JaHHBIE O CTPYKType M CBOMCTBax XJOIKa-chIpla |
XJIOIIKOBOTO BOJIOKHA B AacCMEKTe BOMPOCOB Temo- M maccooOmeHa. IIpoBenen
0030p W cHUcCTeMaTu3alus JUTEPATypHbIX JAHHBIX IO BOMPOCAM CTPYKTYPHI
KOMITOHEHTOB XJIOINKAa-ChIpIa, WX B3aUMOJACHCTBUS C BIArod, aHAIUTUYECKHUX
UCCIIeIOBAaHUM B 00JIACTU YBJIAXKHEHHUS.
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Ha ocHOBe aHanMTHUYECKHUX HCCIEAOBAaHUN Mpoliecca YBIAXKHEHHS XJIOMKa-
ChIpIIA U XJIONKOBOT'O BOJIOKHA OMPEAEIEHO, YTO XJIOMOK-CBhIPELl XapaKTEPU3yeTCs
HEOJMHAKOBBIMU CBOMCTBAMHU U CTPYKTYPHBIM CTPOCHHEM €0 KOMIIOHEHTOB, YTO
O0OyCJIaBIMBAET pa3JIMYUE UX TUTPOCKOMUYECKUX CBOMCTB M BJIAroCoACpKaHUs.
OmnpeneneHo, yto Hanbosee 3pHEKTUBHBIM METOJIOM YBIIAXKHEHHUS XJIOIMKa-ChIpIa
SBJIIETCSI COPOIUS BJIarM MAaKCUMAJIbHO Pa3phIXJICHHBIM MaTEPUAIOM U3 BO3AyXa C
BBICOKOM OTHOCUTEIBHOM BIaXHOCThIO (mopsinka 80-90 %) u  BBICOKOU
temneparypoit (50-70 °C) mpu MHTEHCUBHOM a’pOJIMHAMUYECKOM BO3JCHCTBUU
areHTa yBJIaXXHEHHUS U BOJIOKHUCTOTO MaTepuara.

Pe3ynbTaThl UCCIENOBAHUM OTEUYECTBEHHBIX U  33apYyOEKHBIX  YUYEHBIX
MOAYEPKUBAIOT BaKHOCTD oOecrieueHust TpeOyeMbIX rapaMeTpoB
TEXHOJIOTUYECKON BIAXKHOCTHU XJIOMKA-ChIPIIA, XJIOMKOBOTO BOJIOKHA HA KaXJOM U3
ATAroB  mNepBUYHOM  mepepaboTku.  [lomydeHHble  paHee  pe3yJbTaThl
CBUJIETEJIBCTBYIOT O TOM, YTO J)KMHUPOBAHUE YPE3MEPHO CYXOro XJIOMKA-ChIpLA
(o 5 %) mpuBOAMT K YKOPOUYEHHUIO [IMHBI BOJOKHA 32 CUET YBEIMYCHUS
MEXaHUYECKON TMOBPEXKIEHHOCTH, OOpa30BaHMIO TMOPOKOB. JI>KMHHUpOBaHUE
XJIONKA-ChIpIIa C TIOBBIIIEHHOW BIaXHOCThIO (Oonee 8,5 %) mnpuBOIUT K
CHUKEHHUIO TPOU3BOAUTENIBHOCTH [KUHOB, MEXAHUYECKOW MOBPEXKICHHOCTH
CEMSIH U 00pa30BaHUI0 KOMOMHUPOBAHHBIX TOPOKOB. B cBsI3u ¢ 3TMHU (pakTamu, B
OTEUECTBEHHONW M 3apyOeKHOM MpaKTUKE PEKOMEHYEeTCS YBIAXKHATH XJIOMOK-
CBIpEIl TIepe1 JHKHHUpOoBanueM 1o 7,5-8,5 %.

VBIa)XHEHUE XJIOMKOBOIO BOJIOKHA T€peJ]] MPECCOBAHUEM CIIOCOOCTBYET
CHIPKEHHMIO YPOBHSI CTaTUYECKOTO JJICKTPUYECTBA HAa BOJIOKHE, CHHUYXKEHUIO
00bEMOB BOJIOKHA, HEOOXOAUMBIX JIJIsl IOCTUKEHUSI HOPMUPOBAHHON MaCChl KHIIHI,
CHIDKAET yCUJIMA Mpecca N0 IPECCOBAHUIO KUIIbl. ONTUMAIIBHONW TEXHOJIOTHYECKON
BJIQYKHOCTBIO XJIOITKOBOTO BOJIOKHA TEPE] MPECCOBAHUEM SIBJISICTCSI BIAXKHOCThH B
nuamnasone 7,5-8,5 %.

B tpertbeit rnaBe nuccepraunn «Pa3padoTka HOBOro Meroa yBJIAKHEHUSA
XJIONKA-ChIPIA» YCTAHOBJIEHBI OCHOBOIIOJATAIOIINE KPUTEPUHU, KOTOPBIM JO0JIKHA
COOTBETCTBOBATH pa3padaThiBacMasi TEXHOJOTHSI YBIAKHEHUS XJIOMKA-ChIPIIA.

Pa3zpabaTreiBaeMblil yBIaXKHUTEIH XJIOMKA-ChIPIA B BUIE KaMEPhl YBIAKHEHUS
MPEVIOKEHO YCTAHOBUTH HA BBITPY30YHOM HAKJIOHHOM JIOTKE OYHUCTHTEIBHOTO
arperata YXK (1XK). Ilpunuun paboThl yBIaxHuTeNsl Oa3upyeTcs Ha TEIUIO-
BJIQYKHOCTHOM 00paboTKe XJIOMKa-chipla, Beixoasiiero u3 arperata Y XK (1XK),
areHTOM YBJI&)KHCHUSI, MMEIOIIMM BBICOKOE BJarocojepkaHue (OTHOCHUTENIbHAs
BJIAXXHOCTh mopsnka 85-90 %, temmneparypa - okojo 70 °C). Ilomady areHta
YBIQXHEHHS HAa TIOTOK XJIONKA-ChIpLa, JABWXKYIIMNCA TI0 HAKJIOHHOMY
BBITPY30UHOMY  JIOTKY,  TpPEANoJiaraercsi  OCYIIECTBISATH  CO  CTOPOHBI
TPaHCIIOPTUPYIOIIEH MmoBepXHOCTU. i1 3TOro, camMa MOBEPXHOCTh JIOTKA, IJIsi
oOecrieueHusT TPOXOKICHUSI AareHTa YBIAXHEHUS, BBINIOJIHEHA B  (Gopme
JKATFO3UMHOW pelleTK. B 1aHHOM cilydae, TOHKHM CJIOM XJIONKa-ChIPLa,
JBIDKYIIUACS 10 SKAIIO3UMHONW TIOBEPXHOCTH BBITPY30YHOTO JIOTKA, OyneT
oOTeKaThCsl TapamMH areHTa YBIAKHEHUS, BBIXOJAIIETO dYepe3 IIeNd JIMCTOB
MEPEKPBITUA, (OPMUPYIOMMX COOOM JKAMIO3UHHYIO TOBEPXHOCTh. B  memsx

MOBBITIIEHUS 3P ()EKTUBHOCTH TEIIO-MAaCCOOOMEHHBIX ITPOIIECCOB M, B YaCTHOCTH,
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oOecrieueHusT a’pPOJMHAMUYECKOTO BO3JCUCTBUS areHTa YBIQKHEHUS Ha
oOpabaTbiBaeMble JIETYYKH XJIOMKA-ChIplia, ObUIO MPEIJIOKEHO YCTAaHOBUTH B
BEpXHEH YacTu KaMephbl YBIRKHEHHUS IU(PQy30p, CONPSHKEHHON € CUCTEMOM
MHEBMOTpAHCIIOpTa, JJIg OOecledyeHuss OTcoca HCMIOJIb30BAHHOIO — areHTa
YBIQKHEHHUS.

Jlnst  ompeneneHuss OKOHYATEIBHOM CXEMbl IMpollecca, YCTAaHOBJICHUS
JETATbHBIX TEXHUYECKUX U KOHCTPYKTHUBHBIX MapaMeTpOB HOBOTO YCTPOMCTBA JIJIst
YBIQXHEHHS XJIOMKA-ChIpIa, OBUIA MPOBEIACHBI TEOPETUUECKUE HCCICTOBAHUS
apamMeTpOB MPOLIECCA YBIAKHEHUS.

B dyacTHOCTH, OBUIM TNPOAHAM3UPOBAHBI XAPAKTCPUCTUKH HW3MCHCHUS
JABJICHUH, TUJIOTHOCTH, CKOPOCTM M BIAXKHOCTH IIOTOKa XJIOIMKAa-ChIpIia,
JBIDKYIIETOCS TI0 JIOTKY YBIQKHUTEIS.

CramnmoHapHo€ ¥ OJJTHOMEPHOE JBMKEHHUE XJIOMKA-ChIPIIA, IBUKYIIETOCS MO
JEUCTBUEM CUJTBI TSXKECTH, 3aMMCHIBACTCS B BUAEC YpaBHEHUS Dijiepa Juisl MOTOKa:

dv d(s .
S—:—M'ergS(sma—ycos(x) (1)
dx dx
rae V. - CKOpOCTh IOTOKA, £ - INIOTHOCTH IOTOKA, P - JaBJIEHHUE IOTOKA B
IIPOM3BOJILHOM CE€YEHUM JIOTKA, O - YrOoJl MEXAY JIOTKOM U TOPHU30HTOM,

U - KOOPGUIIMEHT TPEHUSI MEXTY MOTOKOM XJIOMKA-ChIpIa U MOBEPXHOCTHIO JIOTKA,
2=9,81 M/c® — ycKopeHHe CBOGOIHOTO Ta[CHHSL.

Jns peumienust ypaBHeHus (1) uCIONB30BaIM 3aKOH COXPAHEHHUS pacxoja
MOTOKa B MPOU3BOJBLHOM CEUEHHUH JIOTKA UM 3aBUCHUMOCTh MEXKIY IUIOTHOCTHIO U
naBiieHueM (YpaBHEHHE COCTOSIHUS ), KOTOPBIE BhIpaXkaroTcst (hopMyIaMu:

P8V = poSeVo =Qq , p=(p) )
T7e, Py,Vg, Sg- TUIOTHOCTh, CKOPOCTh W IUIOHIA/b TMOTEPEYHOr0 CEYCHHS B
HavaabHOM cedeHnH 10Tka, Q- pacxon BonokHMCTOTO MaTepuana,
CuynrTaeMm, 4YTO TIUIOMAAb IONEPEYHOTO CEeUeHHs JIOTKa S W ¢yHKous f,

XapakTepU3yromas CBsA3b MEKAY IUIOTHOCTBIO M JABJIECHHEM XJIONKa-ChIpLa IO
MEPEMEHHON X , U3BMEHSIOTCS I10 JIMHEHHBIM 3aKOHAM:

S:So(l_kX/I), f:po+B(p_po) (3)
roe, S,=Lh, k=(L-L)/L, - kodpdumueHt cyxeHus JIOTKa,
Ly.Li - mmpyaa noTka B HauambHOM M KOHEYHOM CEUEHHMSX, M, N, - TOJIIMHA CIIOS

2, 2
MOTOKA XJIOMKA-ChIPIA, M, B- K03 PUIMEHT MOAaTIMBOCTH,C/M".
Hckirodasi ¢ moMoIpto (2) CKOpOCTh M MIIOTHOCTh, ypaBHeHue (1) 3anucanu

oTHOCHTENBHO faBieHust {X):

o S%f(p) {Qé—pf(p)szd_SjLf(p)gS(sina—ycosa)} (4)

dx  fA(p)S?-Qf'(p)|  f(p)S®  dx
Ha puc.l mpexacraBieHsl Tpaduku pacrpeneeHus] TUIOTHOCTH W CKOPOCTH
TIOTOKA XJIOIKA-ChIpIA 110 JUIMHE JoTKa. B pacuerax mpunaro: Qo=6000 kr/uac,
Po=10 kr/™m®, Lo=1,9 M, Li=04 ™, 1=2 M, h=0,04 M, @=60° rpamycos,
B=0,008 ¢*/m*, p= p/p,91=0,025.
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Puc.1. PacnipeesieHue NJI0THOCTH M CKOPOCTH MOTOKA XJIONKA-CHIPLA MO JJIHHE JOTKA

W3 mnpencrtaBieHHbIX TpaduUKOB CIEAYeT, YTO B MPHUHATBHIX 3HAUEHUSAX
UCXOJHBIX JAHHBIX MapaMeTpbl MOTOKA XJIOMKa-ChIPLIa U3MEHSIOTCS 110 JIMHEHHOMY
3aKOHY.

[Tporiecc BiarooOMeHa MEXJIy areHTOM YBJIQXHEHHUS C IOCTOSIHHOM
BJIQXHOCTBI0O We¢ M IIOTOKOM XJIOINKa-ChIpLa IMPOUCXOAUT IO 3aKoHy HproToHa.
VYpaBHEeHUE IepeHoca BIIark 3allMChIBACTCA B BUJIE:

Cv(x)z—\:(v = fA(w, —w) (5)

rae C - Bmaroemkocts XJIOTMIKA-ChIpIIa, - K03 UIIUEHT BIarooOMeHa MEX Ty
XJIOIIKOM-CBIPIIOM 1 BO3JIyXOM C BIQXXHOCTBIO W¢, v=Q,/ f(p)S(X).

PaBenctBa (4) u (5) oOpa3ylOT CHUCTEMY YypaBHEHUU [Jisi OMpPEACIICHUS
JABJICHUS W BIQXHOCTH B TOTOKE XJIOMKA-CHIPIIA, KOTOpash MHTETPUPYETCS MpHU
HaYaJIbHBIX YCIOBUAX P=P,, W=W, mpu x=0.

Ha puc. 2 npencraBineHsl rpaguku pacnpeneseHus BIAKHOCTH IO JJTUHE
JIOTKA JJISI Pa3IMYHbIX 3HAUYCHUH BJIIAXKHOCTH BilaroareHra. B pacuerax mpuHATO:

Qu=6000 kr/uac, p,=10 xr/m®, L=1,9 m, L=04 m, I=2 m, h,=0,04 m, a=60
rpagycos, B=0,008 c*/m?, Alp,S,/Q,C=0,1, P, = P,/ p,9l =0,025.

w (%o)
8.4

8.2

g1
7.8
7.6
7.4

7.29

71
0 0z 0.4 0.6 0.8 1 2l

1-w, =30%, 2—w, =50%,3-w, =80%
Puc.2. Pacnipenenenne BJIAKHOCTH W IOTOKA IO JJIMHE JIOTKA JAJIs1 Pa3JIHYHbIX 3HAYEHHU I
OTHOCHUTEJHLHOH BJIA’KHOCTH areHTa YBJIAKHCHUSA WE
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N3 ananu3a rpaduKoB, CJIEAyeT, YTO HaWOOJee HHTEHCHBHO IPOIIECCHI
COpOLIMK BJIAaTd  XJIOIKOM-CBIPIIOM TPOMCXOMAT IIPH BBICOKHX IapameTpax
OTHOCHUTEIBHOM BIIAJKHOCTH arcHTa yBJIa)KHEHHSI.

BiarooOMeHHBIE MPOLECCHl KaKI0W KOMIIOHEHTBI TIPOUCXOIAT HE TOJIBKO C
BHEIIHEH Cpeoil, HO M MEKIy KOMIIOHCHTaMH, COTJIacHO 3akoHy HbroToHa.
BiiarooOMeH MekIy KOMIIOHEHTaMH IOTOKa XJIOMKa-ChIpIla M BHEIIHEH Cpeoi
(BO3yXOM) MPOMCXOJUT COIJacHO 3akoHy HpoTOHAa 10  KyOW4ecKoi
3aBUCHMOCTH, a BIIATOOOMEH MEXTy KOMIIOHEHTAMH - 10 JIMHEHHOMY 3aKOHY.

OGoznaunm yepe3 W, (X) 1 W,(X) BIaKHOCTH (B IPOLEHTAX) BOJOKOH U CEMSIH
B IIPOM3BOJILHOM CEUCHHMH IOTOKA. YpaBHEHHE IIEPEHOCA BJIarM 3allMCHIBACTCS B
BUJIE:

dw, d dw, VY B
(L—m)v(x) dx  dx (kl(wl) dx J"" Bie (W, —Wp)” + By, (W, — W) (6)
dw, d dw, e B
mv(x) o (kz (W) o j + B (W, —=W,)” — B, (W, — W) (7)

rae, M-moneBass dYacTh CeMsIH B €AMHHMIIE O0beMa XJIOMKa-ChIPIIA,
ki(u;)- BmarompoBOAHOCTh BOJOKOH (i=1) U ceMsaH (i=2), Pi, Pu
COOTBETCTBEHHO KOA((PUIIMEHTHI BIArooOOMEHa MEXIy BOJOKHOM U BO3IAYXOM,
CEMEHAMH M BO3AYXOM, [f,- KO3 OHUIMEHT BIarooOMeHa MEXIy BOJOKHOM U
cemeHaMu. CKOpPOCTh TOTOKa BBIpAKAaeTCAd 4Yepe3 JaBleHue 1o ¢opmyie
v=Qy/ T(p)S(x).

PaBenctBa (4), (6) u (7) o0pa3yloT cUCTEMY YpaBHEHHUU ISl ONpeeSICHUs
JaBJICHHUS P, BIAKHOCTH KOMIIOHEHTOB W, B W, B ITOTOKE XJIOMKA-ChIPIIa, KOTOpast
WHTETPUPYETCS TIPU TPAHUYHBIX YCIOBHUSX P=P,, W,=W,, W,=W, MpU x=o0,
W =W,, W, =W,; npu X=1

2 -
B ypaBHenusix (6) u (7) uneHsl Kk (vvi)%, (1=12) npencrasnsror
X

T Py3MOHHBIE  COCTABISIOIIME M TMO3TOMY MpU  OOJBIIMX  CKOPOCTAX
MepeMEIIeHUsT CJI0si UMU MOXKHO TmpeHeOpeub. Tornma ypaBuenust (6) u (7)

dw,  dw, .
paspemiaroTCsA OTHOCUTCIIBHO ITPON3BOAHBIX W nu K .
dw, _ mv(X) = mAv(x)° = 4k W)L (W, W)’ + (<1)' B (w, —w] (i=12)  (8)

dx mv(x)

roe, M =1-m, m,=m.

Ha puc. 3 npencrasnensl rpaduku pacnpeeseHus] BIaKHOCTEH BOJIOKHA U
ceMsH w, (&) U w,(£) B 0e3pa3MepHOi cucteMe KoopauHaT E=x/1, mo qiuHe Jo0TKa
JU1sl 3HadeHuil napamerpa M=0,6 (cpeanee cogep:kaHue CEMSH B XJIOMKE-ChIPIE —
60 %). B pacuerax npunsto: Q=6000 kr/uac, Pe=10 kr/m®, Lo=1,9 M, Li=0,4 m,
=2 M, %=0,025 m, Po=100 [Ta, B=0,008 c*m* u=0,3, 0=60° rpamycos,
ki =ky =1, Wwe=100% & wy,=7% wz=10% 6 p_=0,005 c*,z,=0,003c",

B,,=0,001c™.
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Puc.3. KpuBble pacnpenejieHusi BJaKHOCTH BOJIOKOH (a) M ceMsiH (0) 1o JJiMHe JIOTKA

AHanmu3 pe3yibTaTOB pacueTa IIOKa3bIBa€T, YTO BIAXKHOCTh KaXIOU
KOMITOHEHTHI T10 JJIMHE JIOTKAa paclpeieiieHa Mo JIMHEeWHoMY 3akoHy. [Ipu sTom
JUTSl BBIOPAHHBIX TApaMETPOB 3a7adyM, POCT BIIAXKHOCTH B TBEPAOW KOMIIOHCHTE
(ceMeHax) He3HAYHTEIICH.

Jlanee, corjmacHO MPEANOIaraéMoMy TEXHOJOTHYECKOMY MPOIECCy, MOTOK
XJIOMIKA-ChIPI[a, BMECTE C areHTOM YBIIQKHEHHUS, IOJACTCS B IKEKIIMOHHYIO
BOPOHKY U 3aCachIBa€TCsl B BEPTUKAIBHBINA TPYOOTIPOBO/I, YCTAHOBJICHHBINM B KOHIIE
JIOTKA, T/I€ 32 CUET Pa3psKEHUs], CO31aBAEMOM CEelapaTopoM, YCTAaHOBJICHHBIM Ha/l
nuTaTesieM OaTapeu MUIbHBIX JDKWHOB, MOMAJacT B JHKUHBL. B 3Toil rimaBe ObUIO
MIPOBEICHO TEOPETHUECKOE M3YYECHHE BONMPOCA YBIAKHEHHUS XJIOMKA-ChIPIA U €ro
KOMITOHEHTOB B JBMXKYIIIEMCSI BEPTUKAJIBHOM BO3AYIIHOM IOTOKE TPyOOIpoBOa
HAa OCHOBE HCIOJIb30BAHUS TEOPUU JBUIKEHUS MHOTO(a3HbIX Cpell C Yy4eTOM
BJIArOOOMEHHBIX MPOIIECCOB.

[lomaraem, 4yTo TBEpHblE YACTHUIbl (CEMEHA) U BOJIOKHA OOpa3yrOT €IUHYIO
MEXAHUUECKYIO CHCTEMY C IUIOTHOCTBIO P, (X), ABMXKYILYIOCS CO CKOPOCTBIO U, (X).
YpaBHEHHE CTAIlMOHAPHOTO JBM)KCHHS IMOTOKA XJIOMKA-CHIPIIAa B MPOU3BOJBHOM
CCUCHHH TpyOONpPOBOJA COTJIACHO MOJEIM MHOTOKOMITOHEHTHOW  CpPEIIbI
X.A.PaxmaTynuHa 3alucbiBa€M B BUJE:

My __ APy

Pt x oF ox e\ u), 9
ou 0
P, : :_&g_p"‘ko(ul_uz) +0,9 (10)
oX P, OX

rae Up, p- CKOPOCTh M IPUBEACHHAS TJIOTHOCTH BO3/yXa, P - olIee it ABYX
KOMIIOHEHTOB JIaBJI€HHUE, k,- KOA(Q(UIHEHT B3aUMOCHCTBHUS.

CTaL[I/IOHapHBIG YpaBHCHHA IICPCHOCA BJIard B ABHIKYHICMCS IIOTOKE MACChI
XJIOMMKa-ChIpla, COACPKAUICTO TBEPAbIC YaCTULLI, U BO3AyXa IO 3aKOHY Herotona
HUMCIOT BHA.

S8 = ol =) + (0, =), (11)
u %:ﬂm(ws_wz)"‘ﬂlz(wl_wz)’ (12)

2 ox
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oW
u, 8_)(3 = Bs(W —W,) + B3 (W, — W) (13)
rae W(X), W,(X), W3(X)- COOTBETCTBEHHO BIIAKHOCTH BO3/yXa, BOJOKHA U
CEMSH XJIONKa-ChIpua, f, U ;- KodQQHUIMEHTH BIarooOMeHa MeXIy BO3IYXOM,

BOJIOKHOM N CCMCHaAMU, ,323- KO3(1)(1)I/IHI/ICHT BJIaroooMeHa MCKAY KOMIIOHCHTaAMH

XJIOIIKa-ChIpa.
Ha pHC4 IMpCaACTaBJICHBI Fpa(i)I/IKI/I U3MCHCHMHS BJIA)KHOCTH BOJIOKHA ITO OJIMHC
pr60np01301[a L IBYX 3HAYCHUM CKOpOCTH IIOJa4YH XJIOIIKA-ChIpa B

TPyOOIIPOBOJI, BEIYHUCIICHHBIE MCXOJ M3 HAYAIBHBIX YCIOBHH W =Wy, W, =Wy,
Wy =W,y npu X =0. B pacuerax gomomuutenbHo mpuasto: U =30m/c,W,, =80 %,
W,, =9 %,w,, =12 %, f3,=0,015c™, 8,=0,005c™, 3,,=0,01 c™.

W2 W25
951 925

9.4 921
9.3 9.15
9.2 91

9.1 9.5

g , , : : 94
0 1 ) 3 4 (1) 0 1 2 3 4 ()

Puc.4. UsmeHenune BiaxHoCTH BoJIOKHA (W5 ) Mo JJjiMHe TPyOONpoBoaa 11 ABYX

3HAa4YEeHHMI CKOPOCTH NMOJAYH XJIONKA-ChIPpUA B Tpybonposoa U,

AHanu3 rpadUKoB MOKa3bIBAET, YTO YBEIMYEHHE CKOPOCTH MOJAYM XJIOIKa-
ChIpLIA PUBEAET K CHUKEHUIO COAEPKaHUs BJIar B BOJIOKHE.

B derBepron rnaBe mucceprauun «Pa3padoTka M MCHBITAHUS HOBOIO
YCTPOICTBA VISl YBJIA)KHEHHS XJIONKA-ChIPLA» MPUBEICHBI PE3yJbTaThl padoT
no pa3paboTKe ycTpoilcTBa s  YBJIAXHEHHs  XJIOMKa-ChIplia  Iepen
JOKUHAPOBAHMEM U TEHEpaTopa areHTa YyBIAXHEHUA. B Xoxe mnpoBeneHHBIX
HKCIEPUMEHTAIbHBIX UCCIEIOBAHUN OBLIIN ONpeesieHbl ONTUMAJIbHbBIE TTapaMeTpPhl
BJIQKHOCTH  XJIONKa-Chlplla  Nepel  JKUHUPOBAHUEM,  OOeCreurBaroIine
COXpPaHEHME IPUPOJHBIX CBOMCTB U YBEINYEHUE BBIXOJA MaTepuaa.

[Io pe3synpraram TIPOBENECHHBIX AHAIMTUYECKHUX M  TEOPETUYECKUX
UCCJENOBAaHUM ObUIO pa3pabOTaHO HECKOJIBKO BapUAaHTOB YCTPOMCTBA IS
yBIaXHEHHs xyonka-ceipia ¥ XC, npeaycMaTpuBaroniee yBIa)KHEHUE TOHKOTO U
Pa3pBIXJICHHOTO CJIOSl XJIOMKa-Chipiia, Bbixonsmiero u3 arperata Y XK (1XK),
TEIUIBIM M BJIQXXHBIM areHTOM YyBiaxHeHus. OJWH U3 BapUaHTOB YCTPOMCTBA,
BBINIOJIHEHHOTO B BHJI€ KaMephl yBIaXKHEHHUs (OyHKepa) ¥ CMOHTHPOBAHHOTO Ha
BbIrpy304uHOM JioTke arperata Y XK (1 XK), npeacrasien Ha puc.S.

B mpouecce, 0UMIIEHHBIN U pa3pbIXJIEHHBIN XJIOMOK-chIpen n3 arperata ¥ XK
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(1 XK), paBHOMEpHBIM IMOTOKOM BBITPYXKAETCA M IEPEMELIACTCS MO BEpPXHEH
CTEHKE aJIIO3UIHON penieTku 2 OyHkepa 1, mpu 3ToM U3 napooOpas3oBarens 7 1o
TpyOoIpoBoay 6 B Kamepy 3 mocpeacTBOM (OPCYHOK 5 MOJAETCS MO/ JAABJICHUEM
TEIUIOBOIM BJaroareHT B BUJE Napa, KOTOPBIM MPOIYBAET PA3pPHIXJIEHHBIA MOTOK
XJIOTKA-ChIPIA Yepe3 3a30pbl KAIIO3UIMHON peleTKu 2, 3a CUeT oTcoca uepes
naTpyook 9, yBnaxHss ero. Jlamee, NMOTOK YBJIaXKHEHHOIO XJIONKa-ChlpLa C
TEIUIOBBIM BJIArOAr€HTOM IE€PEMEIIAETCS B HIKHIOIO YacTh OyHKepa 1, rae depes
MKEKIIMOHHYI0  BOpOoHKY 10, coenuHeHHyl0 ¢  THeBMompoBoaoM 11,
TPAHCTIOPTUPYETCS HA OaTapero IHKUHOB.

Ha npenyiosxeHHbIE METOIBI U YCTPOMCTBA JIs YBJIAXKHEHMS XJIONKA-ChIpLa
nepes HKUHUPOBAHMEM TONy4YeHbl MaTeHThl PecrmyOnmukn VY30ekucrtaH Ha
nosiesHyro Mozaenb Uz NeFAP 00800 «YcTpoHcTBO ISl YBIQXKHEHHS XJIONKA-
ceipua» 1 Uz NeFAP 00957 «Y cTpoilCcTBO JIJ1s1 YBIIa)KHEHHSI XJIOMKA-ChIPLA».

o )
i 72 g 77
- 4
Seed {7 - /
J M1
4 8
5
-2
7 X
6 0

1 — Gynkep, 2 - ayto3uifHas perierka, 3 — kaMepa AJis MoJauy TeIIOBOro BIaroareHTa,
4 - HIKHSASI CTEHKA KaMephl, 5 — popcyHKH, 6 — TpyOOTpoBo/I, 7 - TeHepaTop areHTa
YBIIQXKHEHUS, 8 - IPOTUBOIOJIOKHASL CTeHKa OyHKepa, 9 - maTpyOoK i 0TCOca TEMI0BOro
BJaroareHTa, 10 - 3’keKIoHHas BOpOHKa, 11 — mHeBMONPOBOL
Puc. 5. O0muii BUA ¥ cXxeMa KOHCTPYKIMH YBJIAKHUTENS XJONMKa-ChIPIA

Pazpaboran  maporeHepatop, oOOecreuyuBaroOlMii  BBIPAOOTKY  areHTa
YBJIQXKHEHHUS C BBICOKOM CTENEHbIO Biarocojepkanus. Pa3paboTaHHbll TeHEpaToOp
areHTa yBJIQXXHEHUS NPEACTABISIET COO0OW YCTPOWCTBO AJIEKTPOJHOTO THIA,
o0ecrnieunBaroliee BhIpabOTKy areHTa, COCTOSIEr0 U3 CMECH Iapa U B3BELICHHbBIX
B HEM MEIKOAMCIEPCHBIX YacTHI BOAbl (T. €. «MOKpOro» Iapa).
[TpousBoauTENbHOCTS MaporeHeparopa coctaiser 0,75 n/mun unu 45 n/gac.
VY aenbHbI Bec BOASHOTO mHapa Y= B areHTe YBJIAXKHEHHUS COCTaBISET IMOPSIKA
157,78 t/m° .

KBanmupukannoHHble  MCHBITAaHUS  OMBITHO-TIPOMBIIIJIEHHOTO  00pasia
YCTPOMCTBA 1Sl yBIaXHEHUs Xjonka-cbipua ¥ XC B KOMIUIEKTE C F€HEpaTOPOM
areHTa yBlaxHeHuss ODbl, mnpoBegeHHble Ha YMHA3CKOM  XJIONKO3aBOAE
TamkeHTCcKON 007acTH, MOKa3alld, YTO YCTAaHOBKA CIIOCOOHA 00ECHEYUTh MPUPOCT
BJIAKHOCTH XJonka-ceipia a0 0,5 %.
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OreHka Ka4yecTBa XJIOMKOBOTO BOJIOKHA, MOJTYYEHHOTO TPH JHKUHUPOBAHUH
XJIOTIKA-ChIpIIa ¢ PA3IUYHBIMU YPOBHSMH BJIQKHOCTH, IMOKa3aja, 4To IMOKa3aTelb
MUKPOHEHP, 3peiocTh, YIJIUHECHHE, KOXDPUIIMEHT OCIN3HBI, CTEICHb XEITHU3HbI
XJIOIIKOBOTO BOJIOKHA HE HMMECIOT TCHICHIIMIO K HM3MCHCHUIO B 3aBUCHMOCTH OT
BJIQXXHOCTU  JDKMHHUPYEMOTO  XJIONKA-ChIplla W OCTAlOTCS, IMPaAKTHYECKH,
nocTOSSTHHBIMUA.  OJHAKO, BBISBIICHO CYIIECTBEHHOE BJIMSHHUE  BJIAXKHOCTH
JOKUHUPYEMOTO XJIOTIKA-ChIpIia Ha TaKue MOKa3aTelIn KaK BEPXHSSA CpeHss JJIMHA,
OJTHOPOJHOCTH TIO JIJIUHE.

Tak, BepXHsAS CpemHssl JUIMHA BOJIOKHA, TIOJYYEHHOTO TPU HKUHUPOBAHUHU
XJIOIKa-ChIpIla, yBIaxHEeHHOro a0 7,64 % oxa3zamace Ha 0,005 mroiima mymHHEe
BOJIOKHA, TIOJIyYEHHOTO TPU DKUHUPOBAHUU MCXOJHOTO XJIOMKA-ChIpIa C
BIIaXXHOCThIO 7,13%. M3MeHeHWe BIaXHOCTH XJIOMKa-chipiia Toidbko B 0,5 %
oOecrieunsio coxXpaHeHHWe MOJAIBbHONW MaccommuHbl Ha 0,2 MM, MITaneIbHOU
MaccomuHbl Ha 0,21 MM, cpeaneld maccoyiuHbl Ha 0,82 M. ITponeHT KOpOTKHUX
BOJIOKOH B Ip00ax BOJIOKHA, MOJYYEHHBIX MPHU JHKUHHUPOBAHUU HEYBIIQKHEHHOTO
XJIOTIKa-ChIpIia, okazajcs Ha 2,13 % BebIIIe, 4YeM B YBIQXKHEHHOM XJIOIKE-ChIPIIE.

B memsix HaydyHOro OOOCHOBaHHS  ONTHMAJIBHOM  TEXHOJOTUYECKOM
BJI&YKHOCTH XJIOTIKA-ChIpIIa Tepe]] MPOILeCCOM JKUHUPOBAHHMS, MPUMEHUTEIBLHO K
CYIIECTBYIOIIMM CEJICKIIMOHHBIM COpPTaM M COBPEMEHHOMY TEXHOJIOTHYECKOMY
0o00py/I0BaHUIO, OBUIM MPOBEACHBI OSKCIEPUMEHTAIIBHBIC HCCIICIOBAHHUSA II0
W3YUCHUIO BIMSHHUS PA3IUYHOW WMCXOJHOW BIIAKHOCTH XJIOTKA-ChIpIa TEpe.
JUKMHUPOBAHMEM Ha M3MCHCHHE ITOKa3aTeie KadecTBa M BBIXOJAa XJIOTTKOBOTO
BOJIOKHAa. B pe3ynbTaTe JKUHUPOBAHUS XJIOMKA-ChIpLa C BIAXKHOCTHIO 3,8 %0,
6,5 %, 8,1 %, 9,7 % u 10,7 %, Obl0 ompeaencHo, YTO HAMOOJBIIUA BBIXOJ
BOJIOKHA ObLT 3adukcupoBaH npu BiaaxHoctd 8,1 %. B xone ucnbiTanuii ObUIO
BBISIBJICHO CYIIIECTBEHHOE BIIMSIHUE BIQKHOCTH JHKUHUPYEMOTO XJIOIMKa-ChIpIla Ha
TaKue TI0Ka3aTeldu KaK yiAelbHas pa3pblBHAs Harpy3ka, BEPXHSS CPEIHSS JJIMHA,
MIPOIICHT KOPOTKUX BOJIOKOH, OJTHOPOJIHOCTD I10 JIJTUHE.

1L.110

1,100 2

Bepxuna cpemnn ummna (UHML), Juoiim

1,005 6,80

1,090 6,60
3.80% 6.50% 8.10% 9.70% 10.70%

~#-UHML 1.007 1.110 L1113 1.117 1,122
~-SF1 7.920 7.045 6.990 6.680 6.690

Puc. 6. /[luHaMuKa u3MeHeHHs MOKa3aTesed BepXHel cpeaHei 1JauHbI (1) 1 mHIeKca
KOPOTKHMX BOJIOKOH (2) B 3aBUCMMOCTH OT BJIA’KHOCTH XJIONKA-ChIPLa
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Tak, BepxHsAsI cpefHsis JJIMHA BOJIOKHA, MOJYYEHHOrO MPHU JHKUHUPOBAHUU
xJionka-ceipiia ¢ BiaaxxHoctero 10,7 % oxkazanace Ha 0,025 mroiima wim Ha 1 Kon
IITANeJIbHON JJIMHBI JIJIMHHEE BOJIOKHA, TMOJYYEHHOTO TIpU JHKMHUPOBAHUU
XJIOMKA-ChIpIIa C BIAXKHOCTHIO 3,8 Y.

[IpoBeneHHbIC pacyeThl SKOHOMUYECKOTO 3P deKTa OT BHEAPEHUS YCTAaHOBKHU
B XJIONIKOOYHCTUTEJILHOW MPOMBINIJIEHHOCTH TOKa3anu, 4To 3¢h(EeKT Ha TOHHY
XJIOMIKOBOTO BOJIOKHA COCTAaBUT 28839,36 cyMm.

B maron rnaBe nuccepraunu «Pa3padorka HOBOro mMerofa YBJIAKHEHUSA
XJIONKOBOT'0 BOJIOKHA) MPUBECHBI PE3yJIbTaThl TEOPETUKO-IKCIIEPUMEHTATBHBIX
UCCIICIOBAaHUM TapaMeTpOB HOBOTO METOJA YBIAXHEHHS XJIONMKOBOTO BOJIOKHA
nepes; IPecCOBAHUEM.

[Ipenmaraemeiii MeTo MOJDKEH oOecreuuTh 3(PGEKTHBHOE U PAaBHOMEPHOE
HACBIIICHUE BOJIOKHA BJIArod mo BceMy oOweMy. [locTaBiieHHas 3aa4a pernaeTcs
MyTEM pa3JCNICHUsI XO0JICTa BOJOKHA MOCJE KOHJIEHCOpa Ha OTACIbHBIC MEJIKHE
KJIOYKH U YBJIAXKHEHHUS UX B CIEIMAIBHON KaMepe BJIaroareHTOM C MOCJICAYIOIUM
dhopMHUpPOBAHUEM BOJIOKHA B XOJICT IEepe]T IPECCOBAHUEM.

B mnporecce mnpoxoxkAaeHUs XOJCTa XJOMKOBOTO BOJIOKHA dYepe3 30HY
Pa3PBIXJIUTEIBHBIX ~ OapabGaHOB  YBIQKHUTENS  00pa3yeTcss  pa3pbIXJIEHHAS
BOJIOKHHCTAasl Macca, KOTopas jJajee, Mocijie BbIXoJa U3 Hee, MoJ ACHCTBUEM CHUIIbI
TSOKECTH M IICHTPOOCIKHOM CHUJIBI pacagaeTcsl Ha OTACIbHBIC (hparMeHTHI.

YpaBHeHUE paBHOBECHS CPEbl B 30HE PA3phIXJICHUSI 3alMUChIBAEM B BUJIE:

Yy, 0+7=0 (14)

e y=pb, Z =%(X+ILJ\/R2 ~x*)=Byy, 7,=p9, pP,- HadampHas (10

1oJlayi) IJIOTHOCTh MPOJAYKTa, O -IUNIOTHOCTh MaTepuajga B IPOU3BOJIHLHOM
CeYeHUU, b=Db(X)- mNepeMeHHas TOJIIMHA 30Hbl Pa3pPBIXJICHUS BOJOKHUCTON
Macchl, - KOd(D(PUIMEHT TpeHHs MeXAy MaTepuajoM XOJCTa U BalUKaMH,
L - mmpunHa BanukoB, M, &- JUIMHA pa3pbIXJeHUs, M, R -pamuyc BaJUKOB, M,
B- KkOOQUIMEHT MONATINBOCTH, C-/M°, ONpEACISCMBIH OIBITHBIM IYTEM,
k - koadurmeHT 60KOBOTO JABICHUS.

HaBnenne P W 1UIOTHOCTH p B MPOU3BOJIBHOM CEUYEHUU MPOJIYKTa
BBIUUCIISIOTCS IO (hOpMyJIaM:

P =y(xX)/b(x) (15)
p = polL+By(x)/b(x)] (16)

Ha puc. 7 npencraBiaeHbl pacnpeieneHue IUIOTHOCTH II0  BBICOTE
pa3phIXJICHUST TIPU  PA3NIUYHBIX 3HAYCHHSIX paguycoB OapabanoB R wu
koddduimenTa nogatimBocT B. B pacderax mpuusato: R=0,14 m, A =0,14 M,
L =1 wm, k =0,5, 2£=0,3, b,=0,03 m, Po=30 kr/m’,

R=0,1 ™ R=0,25 m
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3
Puc.7. Pacnpenenenue miornoctu npoaykra p(ke/m’°) mo BbicoTe 00:kaTus npu

PA3IMYHbIX 3HAYeHHsAX 0apabanoB R u momarausocru B (7747?)

Wurterpupyst Boipaxenue (16) mo mosoce TommmHON Ny w BBICOTOH 4,
HaXO0JUM Maccy M OTAEISEMOro KJI0UKa U3 IEPBOM CEKIIUU

m=Lh,| p()0x (17)

Wnurterpan (17), BBIYUCICHHBIA YHCJIEHHO, IO3BOJWI TOJYyYUTh JIaHHbBIE
CBUJETENBCTBYIOIINE O TOM, YTO TEXHOJIOTMYECKUE YCIOBHS Uil (HOPMUPOBAHHUS
JIETYYKH C HaMEHbILIEH Maccoi M CpeAHell MIIOTHOCThIO i oOecrieueHus 0osiee
3 PeKTUBHOrO MpOTEKaHUs TMpolecca CcopOIUMKM Ha  CIEIYIOIEM JTame
VIIYUIIAIOTCS MPU YBEJIMYEHUH TEXHOJOIMYECKOro 3a30pa MEXAY HOKEBBIMU
Oapabanamu bo, TTpM YMEHBIIICHUN pajJnyca HOXXKeBoro OapabanHa R wu 3HaueHumit
Kod(pduireHTa NoAaTIUuBOCTH B.

B cBs3u ¢ 3TUM OBUIO NPUHSATO pEUIEHUE YCTaHOBUTH bo paBHbI 0,05 M,
paguyc Hoxkesoro 6apabana R =014x, ysennuurs xonudecTso pAmoB HOXel Ha
O0apabanax ¢ 4 10 6 eAUHUIL.

B rnaBe ObuM mpoBeIEHBI HCCICIOBAHHHS IIPOIECca BIIaronepeHoca B
JIBUKYIIIEMCS KJIOYKE BOJIOKHUCTOM MAcCCHI.

VYpaBHeHue pacrpoctpaneHus Bnaxsoctu W(I,t)B coepuyeckoit cucreme
KOOPJIMHAT 3aIMCHIBAETCS B BHE (POPMYJIBI:

ow o’'w 2 ow
—_ =k R —
Po ( ar ror j (18)
rae C -ynenbHas BJIArOEMKOCTb, Kr/(kr-°M), K, -Ko3(pdurmeHt
BJIATOMPOBOIHOCTH, Po - HAYAIBHAS [TIOTHOCTh CyXOrO MPOIYKTA, KI/M".
BnaxxHOCTh B IIEHTpE 11apa 1Mo BPEMEHU MEHSETCS 0 3aKOHY:
k=1 Kk

_ 2(_1)k+l kg B
B R A = exp(-av/x)

N3 nmonyuennor Gopmyisl (19) MOKHO OTMETHUTh, YTO BJIQKHOCThH B IIEHTPE
mrapa gocturaet 3HaueHuss Wy (t) mpu OONBHIMX 3HAYEHHUSX BPEMEHH, T.€. IMPH

rae B, = yn’k?, b,
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t — oo Takxke, BUAHO, YTO ¢ pocToM mHapamerpa y =K, /Cp, (4TO COOTBETCTBYET

HapuMep, YMEHBIICHHIO TUIOTHOCTH KJIOYKa) KOJIM4ecTBO aupyHIupyromen B
KJIOYOK BJIATM MOXET CYIIECTBEHHO YyBEIUYMBATHCS. OTO YKa3bIBAaeT Ha
1€JIECO00Pa3HOCTh  WCIIONIB30BAaHUSA  0OOJiee  Pa3phIXJICHHBIX  KIIOYKOB  JIJIS
NOBBIICHUS 3()PEKTUBHOCTH MPOIECCa YBIAKHEHUS.

B mnpopomxeHun wuccienoBaHUM, ObUT PacCMOTPEH OJIHOMEPHBINM MpOoIliece
YBIIQYKHCHUST BOJIOKHUCTOW MAacChl, ABIKYIIECIHCS BHU3 B KaMepe MPsIMOYTOJILHOTO
NIEPEMEHHOTO CEYCHUS. Y PaBHEHUSI OJTHOMEPHOTO JIBUKCHUS KOMIIOHEHTOB CMECH
¥ 3aKOHBI COXpaHEHHUs Macc, coriacHo mojenu X.A. PaxmaTyninHa, 3anuchiBaeM
B BUJIE

du, __ Py d(sp)

PolUgS dx :_p(o) dx +Sk(U1—U0) (20)
0
du d(s
s = —%%—skwl ~U;) (21)
1

0
TIE, PoUeS =UgPo0Se = CONSt, o U,S =U;pm;0S, =const, p, =mp®, p, = (1-m)p®, x —
K03 PHIUEHT BI3KOTO TPEHUS, S, -IIIMPHUHA CEUECHUS KaMephl mpH X =0, S, - MIMpPHHA

HIDKHETO CEYEHUSI KAMEPBI, M.

Ha wmaccy pelcTByeT IIOTOK areHTa YBJIAXHEHUS, MPOTUBOIOJIOXKHO
HANpaBJICHHBIN JBWKCHUIO YacCTHI BOJOKHUCTOM cpenbl. (Cuurtas mporece
YBIQKHEHHUS CTAllMOHAPHBIM, 4Yepe3 u,(x),W,(x), Uu,(X), U w,(x) 0003HaYWIU

COOTBETCTBEHHO CKOPOCTh W BIJIQXXHOCTh areHTa YBIaxHEHUs (MHAaekcoM-0) u
BOJIOKHHCTOM Macchl (MHACKCOM-1).

VYpaBHeHUE BIarooOMeHa MEXIy BO3JAYXOM U BOJOKHUCTOM Maccoil B
CTAI[MOHAPHOM PEKUME YBIKHEHUS 3alMCHIBAEM B BUJIE CUCTEMBbL:

d d
mouoo% = ,B(W1 _WO)/SO’ (1_ mo)ulo% = ﬂ(Wo _Wl)/so (22)

IJI€ M- COOTBETCTBEHHO MPUBEICHHBIE IOPUCTOCTH BOJOKHUCTOM Macchl u,,,
u, U m, - U3BECTHBIE 3HAYEHUS IUIOTHOCTH, CKOPOCTH BO3/1yXa, BOJOKHUCTOU

MAacCChl U IOPUCTOCTHU B ceueHUn X =0.
Ha puc.8 npencraBieHbl KpUBbIE paclpeeleHUs] BIAXHOCTEH BOJIOKHA IO
BBICOTE€ Kamepbl B 30HE YBIAXKHEHUS IPU PA3JIMYHBIX 3HAYCHUAX CKOPOCTH

BCTPEYHOTO IIOTOKA areHTa yBJIaXHEHus. B pacyerax NpuHATO: B=00s ¢t
m, = 0.3 U100 =5 w/le, Wio =5 %, h=2 m.

[TonyuyeHHbIE TaHHBIE CBUAETEIBCTBYIOT O BaXKHOM POJIM a3pOIMHAMUYECKOTO
B3aMMO/JICHCTBUS areHTa YBJIAXXHEHUS U BOJIOKHUCTOIO MaTepuaa, C yBeJIM4eHUEM
WHTEHCUBHOCTH KOTOPOTO, YCKOPSETCA TUHAMHUKA BIaro0OMEHHBIX MPOIIECCOB.

Jns MoaenupoBaHUsl Tpollecca YBIAKHEHUS BOJIOKHHUCTOTO Marepualia B
nporiecce o0XaTvsi B 30HE OOXMUMHBIX BaJIMKOB, ObUI PacCMOTPEH IPOIECcC
dbopMUpOBaHUS XOJICTa XJIOMKOBOTO BOJIOKHA B HMYKHEN YaCTH YCTaHOBKH.
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Puc.8. Kpusbie pacnpenejieHus BJard B BOJOKHHCTOM Macce W, H BCTPEYHOM
NMOTOKE BO3/lyXa W, 10 BLICOTE€ KaMepPhl PU BJIAXKHOCTH W,, =15% M CKOPOCTH U,
BCTPEYHOI0 MOTOKA

CrauuoHapHblii  pPeXUM  (QUIBTPAIMU  JKUJIKOCTU  Yepe3  KalmuJUIAPHI
BOJIOKHHCTOTO MAaTE€pHalla OMUCHIBAETCS CHCTEMON HEIMHENMHBIX YpaBHEHUU
MIEPBOIO MOPSIKA:

dw
& =Y, (23)
dy _ yIb()v—k; (W)b(x)y —k, (W)b'(X)] (24)
dx K, (W)b(x)
2
rae b=Dh, +% , k, =k, (w) - KO3(QPHUIHEHT BIaronpoBOIHOCTH, a- BbICOTA

obxarus, M, R-pamgumyc BamMkoB, M, k, © k,-TIOCTOSIHHBIC, a=./bR,
Do -MuHEMaNBHOE paccTOSHIE MEXTy BATMKAMH, M.

Cucrema ypaBHeHMHN 23 U 24 KOTOpas MHTETPUPYETCS YHMCIEHHO METOJOM
Pynre-KyTTa mpu cienyrommx HadambHBIX YCIOBUSX W=W, , Y=-77(W, —W,) mpu
X=a.

Ha puc.9 npencraBiieHbl KpuBbIE pacupenesieHus Biard w(%) IO BBICOTE
30HBI YIUIOTHEHHS JUIS PasTHMYHBIX 3HAUeHMH mapameTpoB Do u k,. B pacuerax
npuHITO: R=0.2M, k) =20M* [u, =10m> /4, W, = 20%, h=1u.

2 2
b, =0,04nm, k, =0m/c by, =0,04xm, k, =0,01m"/c
W, % w2
2] T 1
'\\ -\-\"'\-\._H_.‘
& \.1 & &
N
oEG ."-. a5 "'-._‘
"\._ \-.
5B 59 \K
| \__

58 I'. sS85 ‘\.

b \
58 y 58 \‘
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Puc. 9. Kpusble pacnipeesienusi Bjaaru W( B IPOLEHTAX) MO BbICOTE 30HbI KOHTAKTA ISl
Pa3JMYHBIX 3HAYEHN BeJIHYHHBI by m), K1 (M2/C)
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W3 aHanmm3a KpUBBIX CIIEIyeT, YTO Yy4YeT 3aBUCUMOCTH Ko3(duimenrta
BJIArOMPOBOJHOCTH OT BJIQYKHOCTH TMPHUBOJUT K JOTOJHUTEIHPHOMY YBIIAKHEHHIO
BOJIOKHUCTOM MacChl B 30HE YBIAXHEHHUS, MPU DTOM C POCTOM 3HAYCHUS
napameTpa k, IO BBICOTE€ 30HBI MOXKET 00pa30BaThCsl YYACTOK C MOCTOSHHBIM
YBIQKHCHUEM BOJIOKOH. YBEJIMYCHHs ATOro Kod(hduimeHTa MOXXHO TOCTHYH 32
CYET  yBEIWYCHHUS  JUaMeTpa  OOKMMHBIX  BAJIUKOB W YMEHBIIICHUS
TEXHOJIOTHYEKOTO0 3a30pa MEXAy BAIMKaMU. B CBS3U ¢ 3TUM NMpUHUMAEM peIIeHUE

ycranoBuTh mapamerpsl Do = 0,05 v R=0,12 m.

B mecroii rnaBe nuccepranmu «Pa3padorka M HMCHOBITAHMA HOBOIO
YCTPOMCTBA JJIsl YBJIA)KHEHHMS XJIONKOBOI0 BOJIOKHA» OTPAXXCHBI PE3YJbTATHI
UCIBITAHUN  ONBITHO-TIPOMBIIIJIEHHOIO  O0pa3la yBJIAXHUTENS  XJIOMKOBOI'O
BOJIOKHA II€peX IPECCOBAHUEM, HCCICAOBAHMSA IO JWHAMHMKE HW3MEHEHUS
IIOKa3aTesIell KauyecTBa XJIOIIKOBOI'O BOJIOKHA PAa3IMYHOM BIIAKHOCTH B IPOLECCE
JUIUTEJIBHOTO XPAHEHHUS, JKCIEPUMEHTHl MO MPUMEHEHHUIO Pa3IUYHbIX AreHTOB
YBIOKHEHUS M XapaKTEPUCTUKUA HIKOHOMUYECKOW 3(()EKTUBHOCTH OT BHEAPEHUS
HOBOI'O YCTPOMCTBA JUJISl YBJIAXKHEHHUSI XJIOKOBOTO BOJIOKHA B IIPOMBIIIUIEHHOCTD.

[lo pe3ympraraM MNpPOBEAEHHBIX AHATUTUYECKUX U  TEOPETUYECKHUX
UCCJENOBAHUM ObUIO pa3pabOTaHO HECKOJBKO BAapHAHTOB YCTPOMCTBA IS
YBJIQKHEHHS XJIOIKOBOT'O BOJIOKHA ITepe mpeccoBannem Y BP.

BHemnuii BUA M cxema OJHOIO W3 BapUAHTOB YCTPOWCTBA IMpPHUBEICHA Ha
puc.10.

b

1- xonaeHcop, 2 - HAMPaBJIAIONMINE ITUTKH, 3 — Kamepa YBIaKHEHUs, 4 - TPOI0JIbHBIC CTEHKH
KaMepsl, 5 — TOPIIEBbIE CTEHKU KaMephl, 6 - Tapa pa3pbIXJIUTEIbHBIX 0apabaHoB, 7 - 00)KUMHBIE
BaJIMKH, 8§ — HAOOP 3y0UaThIX AUCKOB, 9 — Baj, 10 — KoJloCHUKOBas pemieTka, 11 - pacnpuUTeNb

BJIAroareHTa, 12 — marpy0bok oTcoca areHTa yBIaKHEHUS
Puc.10. BHemnuii BUa 1 cxemMa yCTPOMCTBA ISl YBJIAKHEHUsI XJIO0NKOBOro BoJiokHa YBP
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B pabote, BOJIOKHUCTBIM Marepuan M3-1oj KOHAeHcopa 1, B BHIE XOJICTA,
MOCTYIAET MOJ BO3JICHCTBUE Pa3phIXJIUTEIbHBIX O0apabaHoB 6, KOTOpHIE, BpaIlIasiCh
B IIPOTHBOIIOJIOKHBIX HANPABJICHUX, IPOTPEMNBIBAIOT XOJICT MaTepraa, pa3iaessis
€ro Ha OTJENIbHBIC KIOYKU. 3aTeM KJIOYKU MaTepuasa Mo HaMpaBsIoOUUM UTKAM
2, AByMsl MOTOKaMH 3a0pachIBalOTCA B KaMepy YBJIaXHEHHS 3, Te, MPOXos ee,
MOJIBEPraloTCsl BO3JCHCTBUIO areHTa yBIaKHEHUS, 110/1aBaeMOT0 U3 pacibUIATENCH
11 mo Bcemy oObemy kamepwl 3. IlatpyOok msi oTcoca BiiaroareHra 12,
YCTAHOBJICHHBIA MEXJy BaJduKamMu 6 0O0ECreYMBAECT BEHTUJIMPOBAHUE KIIOYKOB
BOJIOKHHCTOTO MaTrepuajia B KamMepe 3 TeIJIOBBIM IOTOKOM BJIaroarcHra,
BBIXOJAIIETO W3 pacmeumtenedr 11, dro oOecrneunBaer »¢ddexkTnBHOE U
pPaBHOMEPHOE YBJIAKHEHHE IO BCEMY O0BEMY BOJOKHHUCTOTO MaTepuaina. Jlamee,
YBIQKHEHHBI BOJIOKHUCTBIM MaTepuan (QopMHUpYeTCsl B €O OOKUMHBIMU
BaJIUKaMH 7 B HUKHEH 4acTH KaMepbl 3.

Ha npenyioxeHHbIe METOJIBI U YCTPOMCTBA ISl YBIIAXKHEHHS BOJIOKHA MEpen
peccoBaHreM Mojy4yeHbl nareHTbl PecnyOnuku Y36ekucran (UZ Nel AP 02731,
UZ NeFAP 00390, 3asiBka Ha moJie3Hyto Mozenb Pecryonuku Y36ekuctan UZ
NeFAP 20150044).

['ocynapcTBeHHbIE ~ TPUEMOYHBIE  WCMBITAHUS  OMBITHOTO  oOpasia
YBIIAJXHUTEIIBHOM yCTaHOBKM Mapku YBP, mnposenaeHHble Ha byKuHCKOM
XJI0MKO3aBo/ie TalIKeHTCKOM o00JacTu, MoKazaiu ero padoTOCIOCOOHOCTh U
(YyHKIMOHAJIBHOCTb.

VBnakHeHHe XJIOMKOBOTO BOJIOKHA C HCXOJHOM BJIAXHOCTBIO 8,28 %
npoBoaMIOCh ¢ pacxoaoM Boabl 30 u 45 n/4y. IlpupocT BIaXHOCTH B NMEPBOM
cinydae coctaBun 0,63 %. CpenHsas BIaXXHOCTh BOJOKHa coctaBwia 8,91 %, a
ctannaptHoe oTkiIoHeHue - 0,25 %. [IpupocT BIaKHOCTH BOJIOKHA C PacXoJIOM
BoJbI 45 11/4 coctaBmi 1,11 %. CpenHee 3HaueHHe BIIaXXKHOCTH BojlokHa — 9,38 %,
ctangaptHoe oTkiaoHeHue - 0,19 %. IlonmydeHHble pe3ynbTaThl XapaKTEPHU3YeET
BBICOKYIO PABHOMEPHOCTH pacrpe/iejieHus BjaroareHTa rno o0beMy BOJIOKHA.

OueHka nokaszarelyield KauyecTBa BOJIOKHA, IPOBOJIUMAsi B TEUCHHH 6 MECSLEB
xpanenus (Tabmuna 1), BeIABIIIA, YTO TaKKe MOKA3aTEIN KaK MUKPOHEHp, BEpXHSS
CpemHsisi JJIMHA, yHeJibHas pa3pblBHAs HAarpy3ka, WHIEKC OJHOPOJHOCTH, HE
MPETEPIEBAIOT CYIIECTBEHHBIX WU3MEHEHUI MPU JJIUTEIIBHOM XPAHEHUU U UMEIOT
paziuuusi B Tpejesiax MOTPEHIHOCTH MeToja HuchbiTaHui. OpHaKo, OTYETIMBO
MPOSIBUIOCH U3MEHEHUE COPTOBBIX XapaKTEPUCTUK BOJIOKHA (OEIM3HA, )KENTU3HA).

Jnst HaydHOro oOOOCHOBaHMS MpeajiaraeMbIX IMapaMeTpOB U JWara3oHa
NpEeAeIbHOTO  YBJIQXHEHUS  XJIOMKOBOTO  BOJIOKHA  ObUIM  MPOBECHBI
AKCTIIEPUMEHTAIbHBIC UCCIIEAOBAHUS 110 U3YUYCHUIO BIUSHUS PA3TUIHON HUCXOTHOMN
BJIQXHOCTU BOJIOKOH Ha HW3MEHECHHME IIOKa3aTejed KadecTBa BOJOKHA TMpHU
JUTMTEIbHOM xpaHeHuu. l[lokaszarenu kadecTBa NpoO XJIOMKOBOTO BOJIOKHA,
HUCKYCCTBEHHO yBIaXHEHHBIX 10 8,6 %, 10,3 %, 13,8 %, 17,5 %, Obum
COTIOCTABJIEHBI C KAYE€CTBOM MCXOJJHOTO XJIOIMKOBOI'O BOJIOKHA BIaXXHOCTHIO 7,3 %.
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Taoauna 1

IToxka3aTenn kauecTBa KOHTPOJIBHOIO U YBJIAKHEHHOI'0 XJI0IIKOBOI0
BOJIOKHA CIyCTsA 6 MecsilieB XpaHEeHU

BraxHOCTh XJIOONKOBOTI'O BOJIOKHA

8,28 % 8,91 % 9,38 %
IToxa3aTenn KauecTBa
Boxma 30 Bonma 45
KonTponb
/4 /4
Muxkpomneiip (Mic), ex. 3,5 3,6 3,6
Y aenbHas pa3pbiBHas Harpyska (Str), re/Tekc 30,80 31,42 31,45
Bepxwusisa cpennss pymna (Len), aroiim 1,15 1,16 1,17
WNunexc omnopoanoctu (Unf), % 82,76 82,88 83,04
[Tpouent kopotkux BosiokoH (SFI), % 5,95 5,60 5,66
Y muenue (Elg), % 9,36 9,96 9,58
Tpam-kon (T), en 4,65 3,85 4,85
Koaddumuent 6enmusnant (RD), % 75,05 74,11 73,11
Crenens xentusHsl (+b), % 8,83 8,82 9,07

JlnHaMyuKa W3MEHEHHUS IOKa3aTeleu

OBE€THOCTH XJIOIIKOBOI'O BOJIOKHA

pa3IUYHOM HCXOJHOW BJIAXKHOCTH B TEUEHHME 3  MECSLEB XpaHEHHS,
npeacraBieHHas Ha puc.ll, oTpaxkaer TOT (akT, 4TO B 0Opa3lax BOJOKHA,
yBIaxHeHHBbIX 710 10,3 %, 13,8 % u 17,5 % cymecTBeHHO U3MEHUIIUCH TOKA3aTEeNIN
OCJM3HBI M JKEJITU3HBI, YTO TOBJICKIIO 3a COOOM Iepexo/1 BOJOKHA B MOHMKCHHBIH
COpT 1o amepuKaHckoi knaccuduxarnuu 31 —Middling White.

Pe3ynbTaThl NpOBEICHHBIX UCCIIEAOBAHUIN YKa3bIBAIOT HA TO, YTO BJIAXKHOCTH
XJIOTIKOBOTO TIepes] IpeccoBaHUEM, BO H30€kKaHUWE YXYIAIICHUS ITOKa3aresen
OCJM3HBI M JKEITHU3HBI BOJOKHA W CBS3aHHBIX C HUMH MOKa3aTeJIeM COPTHOCTH, HE
JIOJKHA MpeBbIaTh 8,5 %.

Rd.

/

Koodupmnenr Geansmn,

78 78

xomTpox

Nel (8.6 %)

Ned (17,5 %)

—4— Rd(1 mecmn)

80,1

794

78,1

- Rd(2 necan)

203

704

—A— Rd (3 secmm)

804

79.5

759

[ pe—

7.8

8.1

9

—h— b (2 mecam)

g

23

&b (3 secam)

82

8.4

8.0

04

Puc. 11. /lunamMmuka n3menenust nokasaresieid oesm3usl (Rd) n xeqruszubl (D) xnonkosoro

BOJIOKHA Pa3/IMYHOM MCXOAHOM BJIA’KHOCTH NPU XPAHEHUH B TEYeHUH 3 MecsLeB

B npomomkeHnn ucciaeqoBaHnui, ObUTH BaXKHO OIICHUTDH BIMSHUE Pa3IMYHBIX
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BOJIOKHA TPH JUTUTEILHOM XpaHEHUHU. B 4acTHOCTH, B Ka4eCTBE aJIbTEPHATUBHOTO
are’ra ypnaxHeHusi 0putn uctbiTanbl 10 % u 20 % coneBbie pacTBophl. [JaHHbIE
UCCJIEIOBAHUM TIOKA3alid, YTO COJIEBbIE PACTBOPBI, B CUIy OaKTEPUIIUIHBIX
CBOMCTB, TPENOTBpAIlAlOT  pa3BUTHUE  OakTEepUAIbHOW  MHUKPODIOPHl |
CIIOCOOCTBYIOT COXPAaHEHHMIO T[OKa3aTejaeil IBETHOCTU XJIOMKOBOTO BOJIOKHA.
MeTonpl  yBIaXHEHHS ~ BOJIOKHHCTOIO  MaTepuaga ¢ IOPUMEHEHUEM
aKTUBHPOBAHHBIX U COJIEBBIX pacTBOpoB 3amnareHtoBanbl (UZ NelAP 02732, UZ
Nel AP 03995).

[TpoBeneHHBIC pacueThl 3KOHOMUYECKOTO 3(h(PeKTa OT BHEIPEHUS YCTAHOBKHU
B XJIOTIKOOYMCTUTEIHHOW MPOMBIIICHHOCTH TMOKa3and, 4To 3((exkT Ha TOHHY
XJIOTIKOBOTO BOJIOKHA cocTaBuT 14901,31 cym.
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3AK/IIOYEHUE

Ha ocHoBe NpOBENEHHBIX HMCCIENOBAaHUM IO JOKTOPCKOM IHCCEPTALMU Ha
TeMy «MeToapl CO3/1aHHsI KOMIUIEKCHON TEXHOJIOTHUHU YBJIAKHEHHS XJIOMKa-ChIpLa
Y XJIOIIKOBOIO BOJIOKHA Ha XJIOMKOOYMCTUTEIBHBIX 3aBOAAX)» IPEICTaBICHBI
CJIEIYIOLIME BBIBOBL:

1. TIlpemnoxeHa kjnaccu(uKanus TEXHOJOIMYECKUX YCTPOWMCTB I
YBJIQXKHEHUS XJIONKA-ChIPLA Mepe IKUHUPOBAHUEM U XJIOIKOBOI'O BOJIOKHA NIEPE]T
npeccoBanueM.  OrmnpejeneH  HEOOXOIUMBIM  MPUPOCT  BIAKHOCTH IS
BBIITYCKAaE€MOT'O XJIOIKOBOT'O BOJIOKHA B Auana3oHe 1,5-2,0 %.

2. Pa3zpaboTan MeTO]l yBIa)XKHEHUS XJIOMKa-ChIpla Mepes HKUHUPOBAHUEM,
MpEeAyCMaTPUBAONIMN UHTEHCHUBHOE a3POAMHAMHYECKOE B3aUMOJIECHCTBHE ArcHTa
YBJIQXKHEHHSI C BBICOKHM BIIArOCOJIEPKAHUEM U PA3PBIXJIEHHOIO BOJOKHUCTOIO
MaTtepuaia Ha Beirpy304HoM JioTke arperata Y XK (1 XK).

3. IlpemnoxeHsl alroOpuTMbl PEIICHUH TMpolecca MOTJIOMICHHUS BIAard B
XJIOTIKE-CBIPIIE, MOJICTTUPYEMOTr0 KaMMIUIAPHO-TIOPUCTOM cpenon. TeopeTnueckumu
pPELICHUSIMU  ONPEIEICHbl 3aBUCHUMOCTU pacHpelesieHus MapaMeTpoB IMOTOKa
XJIONKA-ChIpIia MO JJIMHE JIOTKA (JaBJIEHUS, INIOTHOCTU, CKOPOCTU U BIAKHOCTH)
or mnpousBoauTenbHocTn arperata YXK (1XK) u koimyecTBa mMOJaBaeMoOro
BJIarOareHTa B 30HY yBJIaxHeHus. Pa3paboraHa wmaTemaTudeckas MOJIEb
npoliecca NepeHoca Biark B JBMKYIIEMCS TOTOKE XJIONKA-ChIPIa B BEPTUKAIBHOM
TpyOOIIPOBOIE, MOAECTUPYEMOTO IBYXCKOPOCTHOM CIIJIOLIHOW CPeoi.

4. Ha ocHOBe aHanM3a IOJIyYEHHBIX QJITOPUTMOB pEIIEHUH pa3paboTaHO
YCTPOMCTBO JUIsSl YBJIAXXHEHUS XJIOINKa-ChIpLA IEpe] MPOLECCOM JKHHUPOBAHUS.
Pa3zpaboran maporeHeparop, o0ecreurnBaomnil BEIpaOOTKY areHTa yBIaKHEHUS C
BBICOKOM CTENEHBIO BIArOCOACP/KAHUS.

5. VBnaxuurens xjomnka-ceipiia Y XC BHEAPEH B TEXHOJOTUUYECKYIO JIMHHUIO
Yunazckoro xjonko3aBoja TamkeHTckoil obnactu. Ilo pesynbrataM HCHbITaHUN
YCTaHOBJICHO:

- YCTaHOBKa 00€CIeunBaeT NPUPOCT BIAKHOCTU Xjonka-ceipia 10 0,5 %;

- obecrneunBaeTCsl COXpaHEHUE MPUPOAHBIX (PU3NKO-MEXAHUYECKUX CBOMCTB
XJIOTIKOBOM MTPOAYKIMU.

6. [IpenyokeHbl ONTUMAabHBIE 3HAYSHHS MTOKA3aTes sl MacCOBOTO OTHOIICHUS
BJard XJIOMKAa-ChIplla Tepea DKUHUpOBaHWEM B jauamasone 7,5-8,5 %,
o0ecrieueHrne KOTOPbIX TO3BOJUT COXPaHUTh Takue (PU3UKO-MEXaHUYECKUE U
IPUPOAHBIE CBOMCTBA XJIOIIKOBOI'O BOJIOKHA, KAaK BEPXHAS CPENHsSA JUJIMHA,
yaelbHas  paspblBHAs  Harpy3ka, MHIEKC KOPOTKHMX  BOJIOKOH, HWHJAEKC
OJTHOPOJIHOCTH, a TaKKe 00€CIeYNTh HanOOBIIHNIA BHIXO/] XJIOMKOBOT'O BOJIOKHA.

7. PazpaboraH MeTOJ  YBJIQXKHEHHS XJIOIIKOBOTO  BOJIOKHA  Mepen
IPECCOBAHUEM, BKIIOYAIOUINM B ce0s pa3iesieHue XOJICTa BOJIOKHA, BBIXOJSIIETO
u3-noJi puduieHbIx 6apadaHOB KOHJIEHCOpA, HAa JBa MOTOKA JIETY4YeK BOJIOKHA, UX
WHTEHCUBHOE YBJIA)KHEHHE BJIArOAr€HTOM U TOCIIeyolIee 00KaTHe B XOJICT.

8. IlpemnmokeHa MareMaruyeckas MOJENb  Mpollecca  pasleieHus
BOJIOKHUCTOM MacChbl Ha OT/AEJbHbIE KIOYKU. YCTAaHOBJIEH MEXaHU3M
BJIArONepeHoca B YaCTUILAX BOJIOKHA MPU MX JBWKEHUU OT Pa3pPhIXJIUTEIbHBIX
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O0apabaHOB 10 00KUMHBIX BAJIUKOB M MOCIEAYIOMEM WX (OPMHUPOBAHUU B XOJICT.
Pa3paboTanbl onTHUMallbHbIE TEXHOJIOTMYECKME M KOHCTPYKTHBHBIE HapameTphbl
IpeaiaraeMoro yCTpoucTBa Jisl yBIAKHEHHS XJIOMIKOBOTO BOJIOKHA.

9. Ilo pe3ynpraTaM MPOBEACHHBIX AHAIUTUYECKHX, TEOPETUYECKUX U
HKCIIEPUMEHTAJILHBIX ~ MCCIIEIOBAaHUN  pa3pabOTaHO HECKOJbKO  BAapUaHTOB
YCTPOMCTB JIS YBJIQXKHEHHS] XJIONKOBOTO BOJIOKHA TMeEpe] MPEeCCOBAHUEM.
[IpensiokeH ONTUMaIbHBIN BApUAHT YCTPOMUCTBA JJISl YBIIAYXKHEHUS.

10. VYcrpoiicTBo ansa yBiIakHEHHs BojokHa YBP BHempeHo B cocrtaB
TEXHOJOTHUECKON JuHUKM BykuHCcKoro xjomko3aBoja TarkeHTckoi obmactu. Ilo
pe3yJbTaTaM HCHBITAHUN YCTAHOBIICHO:

- YCTaHOBKA 00ECTIEUMBACT MPUPOCT BIAKHOCTH BOJIOKHA 110 1,5 %;

- o0ecrnieunBaeTcs paBHOMEPHOCTh paclpeesieHusl BIark Mo BceMy 00beMy
kuns! 0,2-0,25 %:;

- [pUMEHsAEeMas TEXHOJIOTHS OOeCleYynuBaeT COXpPAaHEHUE MPUPOIHBIX
MOKa3aTeliel KauecTBa BOJIOKHA.

11. TlpenynoskeHa orpaHUYUTENbHAST HOPMa BIAXKHOCTHU XJIOIMKOBOTO BOJIOKHA
nepes mpeccoBaHuem B 8,5 %.

12. TIlpemnoxeHbl METOABI YBIAXKHEHUS BOJOKHUCTOTO Marepuaiga ¢
MIPUMEHEHUEM aKTUBUPOBAHHBIX U COJIEBBIX PACTBOPOB.

13. Pacuerbl »K0HOMHUYECKOTO d(PdekTa OT BHEAPECHHUS KOMIUIEKCHOM
TEXHOJIOTUM  YBJIIAXKHEHHUA  XJIONKA-ChIplla M  XJIONIKOBOIO  BOJIOKHA B
XJIOTIKOOYHUCTUTEHHON MPOMBINLICHHOCTH TMOKazanu, 4to 3(PQdeKT Ha OoJuH
TUMOBOM 3aBOJ B roJl cocTaBUT 349,9 mnH. cym B roa uinm 43740,67 cym Ha TOHHY
BOJIOKHA (B 1ieHax 2016 r.).
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INTRODUCTION (summary of the doctoral dissertation)

The topicality and significance of the subject of dissertation. Cotton fiber
Is one of the most important strategic commodities in world trade. According to the
International Cotton Advisory Committee (ICAC), world production of cotton in
the 2014/15 season reached 26.2 million tons’. The high level of competition on
the world cotton market, the emergence of a modern, technologically advanced and
high-speed textile machinery, the need for high quality and competitive textile
products leads to a tightening of requirements for the quality of cotton fiber. In this
regard, the enhancement of primary processing of raw cotton and the improvement
of consumer properties of cotton fiber is the most actual problem. By the
developed foreign countries, such us the US, China, India, Brazil and other
countries, paid special attention to improvement of the efficiency of the cotton
industry and process control methods, whereby there has been progress in ensuring
the competitiveness of the cotton products. The improvement of the quality
characteristics of the cotton fiber, the reduction of production costs of raw cotton
processing is provided due to the measures taken to optimize production processes,
introduction of new effective technological devices.

The Republic of Uzbekistan also implemented comprehensive large-scale
measures to improve the efficiency of the production process of primary
processing of raw cotton and for introduction of highly effective technological
process management systems that improve the consumer properties of produced
cotton products. The works on introduction of flexible technological processes of
raw cotton processing are carried out on the ginneries. In particular, the special
attention paid to implementation of raw cotton and cotton fiber humidification
technology, allowing, depending on baseline characteristics of the raw material to
obtain cotton products of given quality, with minimal loss of raw materials and low
energy consumption.

Special attention to the conditioning of seed cotton and cotton fiber by
moisture is paid in a world practice, specially to development of new technique
and technology of humidification with considering of most important factors
influencing the process of primary treatment of cotton, beginning from
procurement and storage process of harvested seed cotton and finishing with cotton
fiber pressing into bales. In this regard, are carried out targeted research in areas
including: development of improved technology of volume humidification of
loosened cotton mass; development of competitive energy saving technology;
development of complex technology for humidification of seed cotton before
ginning and cotton fiber before pressing; development of step by step complex
fibrous material’s humidification systems, adapted to the technological schemes
used and the composition of the equipment.

! Cotton: World Statistics. Bulletin of the International Cotton Advisory Committee, NY,
November 2015. http://www.ICAC.org.
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This dissertation research is to the certain extent focused on the tasks for the
implementation of practical measures provided by Presidential Decree dated
October 27, 2015. UP-4761 «About the formation of the holding company
"Uzpahtasanoateksport"» and the Decree of the Cabinet of Ministers of the
Republic of Uzbekistan dated April 3, 2007 Ne70 «About program of
modernization and reconstruction of cotton ginning industry for the period of
2007-2011 years», as well as in other legal documents adopted in this area.

Relevant research priority areas of science and developing technology of the
republic. This dissertation is performed in accordance with the priority areas of
development of Science and Technology of Republic: Il - "Energetics, energy and
resource saving".

Review of international scientific researches related to the subject of
dissertation®. Scientific research directed on production in the field of
humidification technology of seed cotton and cotton fiber are being implemented
in leading research centers and higher educational institutions of the world,
including the USDA Cotton Ginning Research Unit, USDA Agricultural Research
Service, Texas Tech University, «Samuel Jackson Incorporated» (USA), Central
Institute for Research on Cotton Technology, Bajaj Steel Industries Limited
(India), National Research Center for cotton processing, engeeniring and
technology, China Cotton Industries Limited, Shandong Swan Cotton Industrial
Machinery Stock, Handan Golden Lion, Cotton Research Institute of Nanjing
Agricultural University (China), Pakistan Cotton Standards Institute, National
Textile University Faisalabad (Pakistan), Busa Industria ¢ Comércio de Maquinas
Agricolas Limited (Brazil), Earthquake Research Institute, Nara National Research
Institute for Cultural Properties (Japan), Central Scientific Research Institute of
Cotton Industry (Russia), Tashkent Institute of Textile and Light Industry, Joint
Stock Company "Pahtasanoat ilmy markazi" (Uzbekistan).

As a result of researches carried out in the world, scientists and specialists
received a number of research results, including: developed automated cotton
humidification system (USDA Ginning Cotton Research Unit, USA); system for
humidification of cotton fiber (USDA Agricultural Research Service in
cooperation with «Samuel Jackson Incorporated», USA); humidification agent
generating system (USDA Agricultural Research Service in cooperation with
«Samuel Jackson Incorporated», USA); the system of automatic control and
maintaining of the necessary technological moisture in fibrous materials at all
stages of primary processing of cotton (Texas Tech University (USA) in
cooperation with “Uster technologies AG” (Switzerland); recommendations to

? Review of foreign scientific researches by the theme of dissertation was made on the base: [Electronic data bases].
— Access regime: http://www.samjackson.com/moisture-products; http://www.bajajngp.com/ humidifier.html;
http://www.busa.com.br/Assistencia-Tecnica#; US Patent Ne6.314.618 B1, knacc 19-48. Moisture conditioner for
lint cotton/ Martin L Mehner, Samuel G. Jackson. 13.11.2001; US Patent Ne7.591.048 B2, class 19-66. Moisture
conditioner for lint cotton/ Martin L Mehner. 22.09.2009; US Patent Ne6.202.258, class 19-66. Apparatus and
related method for applying moisture to cotton during a ginning operation / William E. Winn. 20.03.2001y. and
other issues.
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ensure the technological humidity of raw cotton and cotton fiber (Tashkent
institute of textile and light industry, JSC "Pahtasanoat ilmy markazi*, Republic of
Uzbekistan).

In the world the investigations in the creation of devices and technologies for
humidification of the seed cotton prior to ginning and cotton fiber prior to pressing
in a number of priority directions are conducted, including: in direction of
developing the shelf type humidifier for cotton, improvement of the efficiency of
processing of seed cotton, approaching of required technological moisture content
of raw cotton components, development of integrated humidification technology of
raw cotton and cotton fiber. Conducting research on the above scientific research
areas confirms the relevance of the dissertation’s theme.

Degree of study of problem. To date, aspects of conditioning of raw seed
cotton and cotton fiber by moisture, theoretical issues of occurring sorption
processes, improvement and development of new methods of raw cotton and
cotton fiber humidification, study the effect of humidity of raw seed cotton and
cotton fiber on production processes of primary processing of cotton, quality
characteristics of produced cotton products are discussed in numerous studies of
scientists: G.J. Mangialardi, S.E. Hughs, J. Price, A.C. Griffin, V.P. Moore,
W.S. Anthony, R.K. Byler et al.

Fundamental works, covering the theoretical and methodological bases of
humidification technology of fibrous materials were published by A.P. Lykov,
R.P. Nikitin, A.E. Lugachev, A.M. Gulyaev, B.M. Mardonov, R.P. Saidov,
L.S. Ryabinskaya, which have some positive results.

It should be noted that so far the problem of creation of an effective
humidification technology of fibrous materials is not yet solved, and efficient
device for its implementation, adapted for use as a part of the processing
equipment operated by local ginneries, is not yet created. The analysis of the
methods of humidification of seed cotton and cotton fiber used at foreign ginneries
enables to speak about their lack of effectiveness. The peculiarity of the
technological process and composition of domestic equipment does not allow to
use foreign moisturizers of seed cotton and cotton fiber. In addition, studies of the
effect of moisture on the parameters of cotton fiber quality indices on HVI systems
were practically not carried out.

Connection of dissertation theme with research works, performed in the
organization where the dissertation is done and in the higher education
institution. The dissertation research is carried out within the framework of the
joint state scientific and technical projects of the Tashkent Institute of Textile and
Light Industry and JSC "Pahtasanoat ilmiy markazi": F-4-06 "Development of
scientific bases of humidification of seed cotton and cotton fiber in the
technological process of ginneries” (2013-2017); ITD A3-001 - "Developing an
effective humidification technology of seed cotton before ginning in order to
preserve the natural properties of the material” (2015-2017).

The aim of the research is the development of step by step high-performance
technology, equipment and methods for humidifying the fibrous material, ensuring

the preservation of the natural properties of cotton products.
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The tasks of research work:

obtaining of constructional parameters of the seed cotton humidifier by
performing of the necessary theoretical studies and obtain algorithms of moisture
transfer process in the seed cotton, simulated as capillary-porous compound;

substantiating of the technological parameters of seed cotton humidifier and
the generator of humidification agent;

substantiating of the impact of seed cotton moisture parameters on the quality
indicators of produced cotton products, its output and technological properties;

determination of the optimal values of seed cotton moisture content before to
ginning;

obtaining of constructive parameters of the cotton fiber humidifier by the
theoretically examination the moisture sorption mechanism of cotton fiber by
active contact of the loosened fibrous pulp with humidification agent;

development of an improved method of cotton fiber humidification in the
technological process by means of its loosening and uniform saturation with
moisture by the entire volume;

substantiating of the effect of cotton fiber moisture parameters on the quality
of material during prolonged storage;

determination of the optimal parameters of humidification agent and the
values of cotton fibers moisture content prior to pressing;

development an integrated humidification technology of seed cotton before
ginning process and the cotton fiber prior to pressing.

Object of the research is a humidification technology for seed cotton before
ginning and cotton fiber prior to pressing.

Subject of the research is seed cotton and cotton fiber structure, as the
moisture sorption materials.

Methods of the research. The methods of theoretical and applied mechanics,
heat engineering, mathematical statistics, mathematical modeling, numerical
methods by using of computer programs, as well as modern methods of
determining the parameters of quality of cotton fiber used in dissertation.

Scientific novelty of dissertational research consists in the following:

new devices for humidification of seed cotton before to ginning were
developed,;

new methods for humidification of cotton fiber before process of pressing
were developed,;

methods of humidification of fibrous material by using activated and salt
solutions were developed;

rational technological and design parameters of seed cotton and cotton fiber
humidifiers were developed;

the relationships between cotton products quality parameters during ginning
of seed cotton and pressing of cotton fiber having different initial moisture content,
were established;

a new complex technology for humidification of seed cotton before ginning
and cotton fiber prior to pressing was developed.

Practical results of the research are as follows:
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the new effective technology for humidification of seed cotton before ginning
with application of new devices for its implementation was developed and
implemented in the industry;

the structural and technological parameters of the developed device for
humidification of seed cotton have been determined;

the characteristics of quality and output of cotton fiber and seeds, depending
on the seed cotton moisture parameters, were obtained, which led to the
recommendation of cotton humidification technology as a process that ensures the
preservation of the natural quality characteristics of cotton products and increase of
their output;

technology for humidification of cotton fiber prior to pressing with
application of new device for its implementation, was developed and implemented
in the industry;

the theoretical and analytical relationships of rational kinematic, structural
and technological parameters were defined and allowed to develop and
manufacture a device for humidification of cotton fiber;

a comprehensive assessment of the quality and forecasting of fiber properties
during prolonged storage, depending on the initial moisture content of the material
was carried out, that formed the basis for the introduction of restrictive norm of
moisture content in the national standard for cotton fiber.

Reliability of the obtained results are proved by mathematical models of
sorption processes of components of seed cotton and fiber, by the consistency of
the results of theoretical and experimental studies, positive test and implementation
results.

Science and practical significance of the research results. The science
significance of the study results is the development of moisture absorption-making
algorithms in the seed cotton along the length of the tray of the humidifier
depending on the capacity of the device and the amount of applied humidification
agent; solving of the problem of mathematical modeling of water transfer process
in a moving stream of seed cotton from the humidifier in a vertical pipe, simulated
as two-speed continuous environment; obtaining of computational models of
separation of fibrous pulp into individual pieces, the moisture transfer mechanism
in fiber particles during their movement from the drums to crimping rollers, as well
as during compression of the pulp in the area of crimping rollers for cotton fiber
humidifier; planning of computational experiments and the creation of conditions
for the practical application.

The practical significance of the study consists from development of devices
for humidification of seed cotton and cotton fiber, the generator of humidification
agent, effective moisturizing agents, providing required moisture addition for seed
cotton before to ginning and cotton fiber prior to pressing, providing high
uniformity of the moisture of the pulp and preservation of the natural properties of
fibrous materials, as well as comprehensive assessment of the quality and
forecasting of fiber properties during prolonged storage, depending on the initial
moisture content of the material, that formed the basis for the introduction of

restrictive norm of moisture content in the national standard for cotton fiber.
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Realization of the research results. The scientific results have made it
possible to develop an integrated humidification technology of fibrous materials at
ginneries:

four patents of Intellectual Property Agency of the Republic of Uzbekistan for
methods for humidifying the fibrous material in the technological process of
ginneries has been issued (“Method of humidification of a fibrous material and a
device for its implementation», UZ NelAP 02733 - 2005.; "Method of
humidification of the fibrous material, UZ NeIAP 02731, UZ NeIAP 02732 - 2005,
UZ NeIAP 03995 - 2009 "Device for humidification of fibrous material) for the
methods for fibrous material humidification during technological process of the
gin. The obtained scientific results gave opportunity to develop the step by step
technology for humidification of raw cotton and cotton fiber;

the technology of humidification of seed cotton before ginning and cotton
fiber prior to pressing, as well as a device for determining the moisture content of
fibrous material have been implemented at the enterprises of the Holding company
"Uzpahtasanoateksport”, including the Chinaz pilot ginnery, Buka ginnery of
Tashkent region, the laboratories of structural units of holding company and Uzbek
Centre "Sifat" (Information about the results of the implementation of the results of
the dissertation NeMA-E/431 of HC "Uzpahtasanoateksport" dated March 30,
2016). Implementation of the results of the dissertation in the production process
contributes to improving the quality of cotton fiber by length codes to 5 %,
reducing of packaging materials consumption and transport costs to 1,4 %,
elimination of discounts for low moisture content.

Approbation of research results. Results of the study were presented at
more than 30 scientific-technical conferences, including: "Young scientists - the
development of the textile and light industry" (Russian Federation, lvanovo, 2007-
2008.) "Modern high technologies and advanced materials for textile and light
industry (the Russian Federation, Ivanovo, 2013), "New in equipment and
technology in the textile and light industry” (Republic of Belarus, Vitebsk, 2015),
"The development of science in the XXI century"” (Republic of Ukraine, Kharkov,
2015 .), "Cotton: Connecting high tech and nature” (Germany, Bremen, 2016).

Publication of the results. On the topic of the dissertation, 46 scientific
papers were published, including 12 articles in journal of recommended scientific
editions for publication of basic scientific results of doctoral dissertations by
Supreme attestation commission of the Republic of Uzbekistan, 4 patents of the
Republic of Uzbekistan have been taken.

Structure and volume of dissertation. The dissertation consists of an
introduction, six chapters, conclusions, bibliography and appendices. The total
volume of the dissertation is 224 pages.
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THE MAIN CONTENTS OF DISSERTATION

In the introduction of the dissertation, the topicality and relevance of the
research are substantiated, the aim and objectives of the research, its object and
subject are formulated, its conformity with the priorities of development of science
and technology of the Republic of Uzbekistan is shown, the scientific novelty and
practical results of the study are described, the theoretical and practical
significance of the obtained results are revealed, a list of introducing the research
results into practice, published works and information on the structure of the
dissertation are provided.

The first chapter of the dissertation " The estimation of the current state of
the issue of humidification of raw cotton and cotton fiber' is devoted to the
analysis of the current state of the technique and technology of fibrous material’s
humidification process in the ginneries.

The analysis revealed that cotton fiber produced by the cotton industry of the
republic has an average moisture content of about 5%, indicating about
shortcomings of existing technology and the necessity of development of new and
effective methods of humidification of the fibrous material and devices for their
implementation.

In the process of analytical review of literature, research papers relating to
issues of technique and humidification technology of fibrous materials it was
determined that the existing methods of humidification of raw cotton and cotton
fiber used in domestic and foreign practice, not effective enough, do not provide
the necessary growth moisture, are have technological and structural
disadvantages. The results of the study were summarized and systematized in the
form of classification of humidification methods of seed cotton and cotton fiber.

The conducted study of the current state of the problem humidification of raw
cotton and cotton fiber showed that to bring the fiber moisture in bales to the
normalized parameters necessary to humidify the fibrous material at 1.5-2.0 %.
Simultaneous increase the moisture content for a few percent at one point of
technological process does not allow any one of the world's existing humidification
technologies. In this regard, it stressed the necessity of development a
comprehensive, phased humidification technology for seed cotton before ginning
and cotton fiber prior to pressing.

In the second chapter ""Investigation of the methods for improvement of
effectiveness of humidification of raw cotton and cotton fiber" includes data on
the structure and properties of raw cotton and cotton fiber in the aspect of heat and
mass transfer problems. The overview and systematization of published data on the
structure of cotton components, their interaction with moisture, analytical studies
in the field of humidification were performed.

On the basis of analyzes of the process of humidification of raw cotton and
cotton fiber is determined that the raw cotton is characterized by uneven and
structural properties of its components, which leads to the difference in their
hygroscopic properties and moisture content. It was determined that the most

effective method of cotton humidification is the moisture sorption by maximum
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loosened material from air with a high relative humidity (80-90%) and high
temperature (50-70 ° C) with intensive aerodynamic interaction of humidification
agent and a fibrous material.

The research results of domestic and foreign scientists emphasize the
importance of ensuring the required technological parameters of moisture content
of raw cotton, cotton fiber in each stages of the cotton primary processing. These
previous findings suggest that overly dry ginning cotton (5%) leads to a shortening
of the length of the fiber due to the increase of mechanical damage, the formation
of defects. Seed cotton ginning with high moisture content (over 8.5%) reduces the
gin performance, increases mechanical damage of seeds and led to the formation of
combined defects. Due to these facts, in domestic and foreign practice is
recommended to humidify the seed cotton before ginning up 7.5-8.5%.

Humidification of cotton fiber prior to pressing helps to reduce static
electricity on the fibers, reduce the volume of fibers required to achieve normalized
bale weight, reduces the press’s efforts for packaging of bales. The optimum
moisture content of cotton fiber before pressing is in the range of 7.5-8.5%.

In the third chapter, ""Development of a new method of seed cotton
humidification™ defined the basic criteria to be met by developed cotton
humidification technology.

Developed cotton humidifier in the form of humidification chamber prompted
to install on an inclined unloading tray of cleaning machine UHK (1HK). The
principle of operation of the humidifier is based on the warm-humid processing of
raw cotton coming out of the machine UHK (1HK) by the humidification agent,
having high moisture content (relative humidity of about 85-90 %, the temperature
- about 70 ° C). The supply of humidification agent to the cotton flow, moving
along the inclined unloading tray, to be carried out by the conveying surface. For
this purpose, the surface of the tray itself, to allow the passage of humidification
agent is in the form of louvre grid. In this case, a thin layer of raw cotton, moving
on the surface of the unloading tray, will flow around pairs of humidification agent
discharged through the slit sheets overlap, forming a louvered grid. In order to
improve efficiency of heat-mass transfer processes, and in particular, to ensure the
aerodynamic interaction of humidification agent with cotton fly’s, it was suggested
to install a diffuser at the top of the humidification chamber, a conjugate with
pneumatic system for sucking of the used humidification agent.

To determine the final scheme of the process, to establish of detailed technical
and design parameters of the new device for humidification of raw cotton were
conducted the theoretical studies of humidification process.

In particular, were analyzed the changes of characteristics of pressure,
density, velocity, and humidity of seed cotton flow moving along the tray of the
humidifier.

Stationary and dimensional movement of raw cotton, moving under the action

of gravity, written in the form of Euler's equation for flow:

pvsﬂ:_d(Sp}+pgS(sina—ycosa) (1)
dx dx
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where V' -flow rate, p - flux density, p - flow pressure in an arbitrary section of
the tray, a- the angle between the tray and the horizon, u - the coefficient of
friction between the flow of raw cotton and the tray surface, g=9,81 m/s® -
acceleration due to gravity.

To solve equation (1) using the law of conservation of flow rate in an
arbitrary section of the tray, and the relationship between density and pressure
(equation of state), which are expressed by the formulas:

PV = poSeVg =Qg , p=T(p) )
wherein p,,Vy,S,- the density, the velocity and cross-sectional area in the
initial section of the tray, Qo - the fibrous material flow.

We assume that the cross-sectional area of the tray S and the function f ,
which characterizes the relationship between the density and pressure of raw cotton
in the variable X , varies linearly:

S=S,d-kx/l), f=p,+B(p—p,) (3)
where S, = L,h,,k =(L, —L,)/L,- coefficient of contraction of the tray, Lo L1 - the
width of the tray in the initial and final sections, m, h, - the thickness of the cotton
layer flow, m, B- compliance rate, s/m?.

Except using (2) the velocity and the density, equation (1) recorded with

respect to the pressure p{X)

dp _ s’f(p) Qs — pf(p)S* ds L

ol fz(p)Sz—Qozf’(p){ (0)S’ dX+f(p)gS(smoz ,ucosa)} (4)
Fig. 1 shows graphs of the distribution of density and flow rate of raw cotton

on the length of the tray. The calculations assumed: Qo =6000 kg/h, p0=10 kg/m®,

Lo=19m, Li=0,4 m, 1 =2 m, k=0,04 m, 0=60°, B=0,008 s*/m?, p= p/ py91=0,025.
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Fig.1. Distribution of density and flow rate of raw cotton on the length of the tray

From these graphs it follows that adopted in the values of the initial data of
cotton flow parameters vary linearly.

Process of moisture exchange between the humidification agent with constant
humidityw.and flow of raw cotton occurs according to Newton's law. Moisture

transfer equation can be written as:
d
V() = AW, — W) (5)
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where € - the water capacity of raw cotton, £- moisture exchange
coefficient between raw cotton and air with humidity w, ,v=Q, / f (p)S(x)-

Equations (4) and (5) form a system of equations for the pressure and
humidity in the cotton flow, which is integrated, in the initial conditions p = p,,
w=w,withx=0.

Fig. 2 shows graphs of the distribution of moisture content along the length of
tray for various values of moisture of humidification agent. In the calculations
assumed: @:=6000 kg/h, p,= 10 kg/m®, L,= 1,9 m, L,=0,4 m, | =2 m, h,=0,04 m,
o =60 °, B= 0,008 s¥m? Ap,S,/Q,C=0,1, P, =P,/ p,9! = 0,025.

W (%) 3
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0 nz 0.4 06 (IR 1wl

1-w, =30%, 2—w, =50%,3—-w, =80%
Fig.2. Moisture wdistribution of the flow along the length of the tray for various relative
humidity values w: of humidification agent

From the analysis of charts, it follows that the most intense moisture sorption
processes in raw cotton occur at high relative humidity parameters of
humidification agent.

Moisture exchange processes of each component occur not only with the
environment but also between components, according to Newton's law. Moisture
transfer between components of seed cotton flow and the external environment
(air) takes place in accordance with Newton's law, depending on the cubic and
moisture transfer between components — linearly law.

Denote w,(x)and W,(X) the moisture content (in percentage) of the fibers and
seeds in an arbitrary section of the flow. Moisture transfer equation can be written
as:

@m0 M- (k () dwl]wlc (W~ )"+ B — ) 6)

mV(X)d_Xz:_( k( 2) j"'ﬂzc(w W2) = Bo(W, —w,) (7)

where, M- lobar portion of the seeds in a unit volume of raw cotton, k;(u;)-
hydraulic conductivity fibers (i=1) and seeds (i=2),0., B.- respectively
moisture exchange coefficients between fiber and air, seeds and air, f,, - water
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exchange coefficient between the fiber and seeds. The flow rate is expressed by the
formula of pressurev=Q,/ f (p)S(x).

Equations (4), (6) and (7) form a system of equations for the pressure p and
moisture in components in raw cottonw,and W, in the flow of raw cotton which is
integrated with the boundary conditions p=p,, W =WwW,, W,=W,, Whilex=0,
W =W,, W, =W,,, while x=1.

In the equations (6) and (7) memberski(wi)%, (1=12) represent the

diffusion component and therefore at high speeds of movement of the layer can be
neglected. Then the equations (6) and (7) are resolved with respect to

derivatives aw and aw,
dx dx
dw,_ MV() =MV = 4k (W[ (W, —w)* + ()™ By (w, —w] (i=12) (8)
dx mv(X) |

Where, m, =1-m, m, =m,

Fig. 3. represented graphs of moisture distribution of fiber and seeds
w(&)and w,(&) in a dimensionless system & = x / | coordinates for tray length
parameter value m= 0,6 (average seeds content in the raw cotton —60%). In the
calculations assumed: Q:=6000 kg/h, Po=10 kg/m®, L.=1,9 m, L:=0,4 m, 1 =2 m,
h=0,025 m, Po=100 Pa, B=0,008 s¥m’ u=0,3, a=60° degree, k/ =k;=1,

We=100% wy,=7% Wz =10% g =0005s? 4,=0,003 s, £,=0,001s
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Fig. 3. Fiber moisture distribution curves (a) and seeds (b) along the length

Analysis of calculated results show that moisture content of each component
is distributed along the tray’s length linearly. At the same time for the selected
task, moisture increase in the solid component (seeds) is negligible.

Further, according to the intended technological process, cotton flow, along
with humidification agent is applied in an ejection funnel and sucked into the tube,
set at the end of the tray, where due to vacuum created by a separator installed on
the feeder of battery saw gins, enters to the gins. The theoretical study of
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humidification of raw cotton and its components in a moving air stream of vertical
pipe through the use of the theory of motion of multiphase environment in view of
moisture exchange processes were done.

We assume that the solid particles (seeds) and the fiber form a single
mechanical system with a density p,(X), moving at speedu,(x). The equation of
steady flow of cotton in an arbitrary section of the pipeline according to the
multicomponent model of the environment H.A. Rahmatulin written in the form:

o, Py Op

plula_ o0 8X+ko(u2_u1)1 (9)
My, _ PPy —u+
P, x s 6X+ o(Up—U,) + P20 (10)
2

where u;, p; - the speed and the reduced air density, p - the total pressure for
all the two components, k- interaction factor.

Stationary equation of moisture transfers in a moving stream of the raw cotton
mass containing solid particles and air by Newton's law are of the form:

0 S = s =) + o, ~ ), (11)
uz%:ﬂzs(Ws_Wz)"‘ﬂlz(Wl_Wz)! (12)
U, % = Bia(W, —W;) + By (W, — W) (13)

where w(x), W, (x), w,(x) - respectively moisture of air, fiber and cotton seeds,

B,and f,- rates of moisture exchange between the air, fiber and seeds, f,,-

moisture exchange coefficient between the components of raw cotton.
Figure 4 shows graphs of fiber moisture change by the pipe length for two
values of flow rate of raw cotton in the pipeline, calculated based on the initial

conditions, W, =Wy, W, =W, , W,=W,, atx=0. In further calculations assumed:
u, =30 m/s,w, =80%, W,, =9 %,w,, =12 %, f3,=0,015 s*, f,=0,005 s
f,,=0,01 s

Uy, =5m/s Uy, =15m/s
9.5 w0 9.5-W2(%)
9.4 9]
9.3 9.15]
9.2 91
9.1 905
" : 5 3 T " i 3 3 @

Fig. 4. Changing of fiber moisture content (W, ) along the length of the pipeline for two
values of flow rate of raw cotton in the pipeline U,
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The analysis of the graphs shows that increasing the feed rate of raw cotton
will reduce the moisture content of the fiber.

In the fourth chapter, ""Development and testing of a new device for
humidification of raw cotton' the results of the work on the development of a
device for humidification of raw cotton before to ginning and generator of
humidification agent are provided. During the experimental studies were identified
optimal moisture parameters of raw cotton before ginning, which ensure the
preservation of the natural properties of the material and an increase fiber output.

Several variants of the device for humidification of raw cotton UHS,
providing humidification of thin and loosened cotton layer, leaving the UHK
(1HK) by warm and moist humidification agent have been developed on the base
of the analytical and theoretical studies. One embodiment of the device,
constructed as a humidification chamber (hopper) and mounted on unloading tray
of UHK (HC 1) unit is shown in fig.5.

In the process, cleaned and loosened raw cotton from the aggregate UHK (1
HK) by uniform flow is discharged and is moved along the upper wall of louvre
grid of hopper 1, while from the steam generator 7 through conduit 6 into the
chamber 3 via the nozzles 5 is supplied under pressure the heated humidification
agent in the form of steam which blows loosened cotton flow through gaps of
louvre grid 2 by suction through the inlet 9, performing the humidification. Further
humidified cotton flow with humidification agent moves to the bottom of the
hopper 1, where through an ejection funnel 10 connected to the air tube 11 is
conveyed to the battery of gins.

'
~
3

1 — bunker, 2 — louvre grid, 3 —chamber for feeding of heated humidification agent,
4 — chamber’s low wall, 5 - nozzles, 6 - pipeline 7 - generator of humidification agent, 8 - the
opposite wall of the hopper, 9 - connection for suction of humidification agent, 10 - ejection
funnel, 11 - air pipeline

Fig. 5. General view of the construction of the scheme and of raw cotton humidifier
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The patents of the Republic of Uzbekistan on useful model UZ NeFAP 00800
and UZ NeFAP 00957 "Device for humidification of raw cotton" for the proposed
methods and devices for humidifying of raw cotton before ginning have been
obtained.

The steam generator, providing production of humidification agent with high
moisture content, were designed. Designed generator of humidification agent is an
electrode type device providing production of agent consisting of a mixture of
vapor and suspended water in it fine particles (i.e. "Wet" steam). Capacity of the
steam generator is 0,75 I/min or 45 I/h. The proportion of water vapor in vy,
humidification of agent is about 157,78 g/m”.

Qualification testing of experimental-industrial pilot sample of device for
humidification of seed cotton UHS in complete with generator of humidification
agent EBG conducted on Chinaz cotton ginnery in Tashkent region, have shown
that the installation is able to provide the raw cotton moisture increase up to 0,5 %.

Evaluation of the quality parameters of cotton fiber produced with different
levels of moisture content of raw cotton, showed that such characteristics as
micronaire, maturity, elongation, reflectance degree, yellowness of cotton fibers do
not tend to change depending on the raw cotton moisture content and remain
virtually constant. However, some significant effect of raw cotton moisture content
on such characteristics as upper half mean length, length uniformity were revealed.

So, the upper half mean length of fiber obtained by ginning of raw cotton with
moisture content 7,64 % was on 0,005 inches longer of fiber, obtained by ginning
of seed cotton with moisture content 7,13 %. Change the raw cotton moisture
content only 0,5 % ensured the preservation of modal weight length for 0,2 mm,
the staple length for 0,21 mm, the mean length for 0,82 mm. Short fiber index in
the samples of fiber obtained after ginning of non-humidified seed cotton, was at
2,13 % higher than in the humidified raw cotton.

The experimental studies of influence of different initial moisture content of
raw cotton before ginning to change of the parameters of quality and cotton fiber
output have been conducted for the purposes of scientific substantiation of the
optimal technological moisture of raw cotton before the ginning, in relation to the
existing breeding varieties and modern technological equipment. As a result of
ginning of raw cotton with moisture of 3,8 %, 6,5 %, 8,1 %, 9,7 % and 10,7 % it
was determined that the highest fiber output was fixed at 8,1 % moisture content.
During the tests it was revealed a significant effect of raw cotton moisture on such
characteristics as strength, upper half mean length, short fiber index, length
uniformity.

So, the upper half mean length of fiber obtained by ginning of raw cotton with
moisture content of 10,7% was at 0,025 inch or 1 code is longer than the length of
fiber obtained by ginning of seed cotton with 3,8 % moisture content. Short fiber
index, respectively, decreased by 1,23 % from 7,92 % to 6,69 % (fig. 6).
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Fig. 6. Dynamic of change in the upper half mean length (1) and short fiber index (2)
depending on the moisture content of raw cotton

The results of studies of quality and output of fibers indicate that the most
optimal moisture content for ginning technology in the range 7,5-8,5 %.

The calculations of the economic effects from the introduction of the
installation in the cotton industry have shown that the effect per ton of cotton fiber
will be 28839,36 sums.

In the fifth chapter **‘Development of a new method of humidification of
cotton fiber™ presents the results of theoretical and experimental studies of the
parameters of the new method of humidification of the cotton fiber prior to
pressing.

The proposed method should provide efficient and uniform moisture
saturation of the fibers throughout volume. The problem is solved by dividing of
fiber’s layer coming out from condenser to separate small tufts and their
humidification in special chamber with the subsequent formation of fiber in layer
before pressing.

The loosened pulp is formed during cotton layer’s passage through the
loosening drums, which is then, after leaving it under the action of gravity and
centrifugal force divided into separate fragments.

Environmental equilibrium equation in the loosening zone written in the form:

Yz, 0+7=0 (14)
where y = pb, Z, =%(X+,¢NR2 —x*)=By,, 7,=p9, P, - the initial (prior

to filing) product density, the density of the material in any cross-section, b =b(x) -
the variable thickness of the disintegration of the pulp area, - the coefficient of

friction between the material and canvas rolls L - width of rollers, m, a - length of
loosening, m, R - the radius of the rollers, m, B- compliance factor to be
determined empirically, s>/m?, k - lateral pressure coefficient.
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The pressure P and the density p in an arbitrary section of the product
calculated by the formulas:
P =y(x)/b(x) (15)
p = poll+By(x)/b(x)] (16)
Fig. 7 shows the density distribution by the height of loosening for different
values of the radius of the drums R and the compliance factor B . The calculations
assumed: R=0,14 m, a=014 m, L=1 m, k=05 =03, b=0,03 m,
Po=30 kg/m®.

R=0,1m R=0,25m
pl. kg'm3 p0. kg/m3
o 5‘3.: .
. 4

] - 1 4

I 2 ] -115': N,
341 | . 3 \

\\“\ . 1 \\ .
13 9 \\ ., . 40 , \\ \
H.\H - ] \ .
32 . o
\"'m_ 35 \\‘n S

311 1 H‘“mﬂ__ﬁ | 1 ety
0 i . : . : 30 I —

(] 0.02 0.04 0.06 008 a m01 0 0.0s 01 015 02ami2s

Black - B =0.0002, green - B = 0.0005, blue - B =0.008, red - B = 0.0012
Fig.7. Product density distribution p(kg/m3) adjustment of pressing for different values of
drums radius R and compliance B (Pa™)

Integrating the expression (6) by the strip thickness j, and the height a, find
the mass m of the discharge tuft from the first section

m=Lh,| p()0x (17)

The integral (17), calculated numerically, yielded data indicating that the
process conditions for formation of tufts with the lowest weight and the average
density for more efficient flow of sorption process in the next stage is improved by
increasing the technological gap between the blade drums #&s, with decreasing
radius of blade drum R and the values of compliance ratio B.

In this regard, it was decided to establish a s equal to 0.05 m, the radius of
the blade drumR=0,14m, increase the number of rows of blades on the drums
from 4 to 6 rows.

The studies moisture transfer process in a moving piece of tuft has been
conducted in the chapter.

The equation for moisture distribution W(r,t)in a spherical coordinate system
can be written as the formula:

ow o°w 2 ow
Poor k“(arz +?§j (18)
where C- the specific moisture content, kg/(kg-°M), Kk, - moisture
conductivity coefficient, eo - the initial density of the dry product, kg/m”.
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Moisture in the center of the ball at the time varies according to the law:

W(O,1) = Wy (1) + iy (O (1) {ﬂk exp(—ﬂ/;t)_—;t exp (—ﬂt)} (19)
_ k+1
where g, = yz?k?, b, = Z(ﬂlk) =~ Ck“ , W, =exp(—av/X)
Lo

From this formula (19) may be noted that the moisture in the center of the ball
reaches the valuew,(t), for large values of time, i.e t —>oo. Also, it is clear that

with increasing of parameter y =Kk, /cp,(which corresponds to decreasing of tuft

density) quantity diffusing water can significantly increase. This points to the
usefulness of more loosened tufts for efficiency of humidification process.

In the continuation of studies was considered a one-dimensional process of
pulp humidification during its movement downward in the chamber of rectangular
cross-section variable. The equations of one-dimensional motion of the
components mixture and the laws of conservation of mass, according H.A.
Rakhmatullin’s model, written in the form.

du, __ py d(sp)

PoloS ax 2O dx +sk(u; —uy) (20)
0
du d(s
plulsd—xl == pp(i)) ijp) —sk(u; —U,) (21)
1

where, gl = UggPoeSy = CONSE,  piU;S = U0y, = CONSt, p, =mp”, p, = (L-m)p{”,
x — coefficient of viscous friction, s,- the width of the camera section at x=0, ;-
the width of the lower section of the chamber, m).

The mass is under action of the flow of moisture agent, which direction is the
opposite to direction of the fiber flyers. Assuming a stationary humidifying process
through, and respectively designated u,(x),w,(x), u,(x), andw,(x) the speed and
humidity of moistening agent (index-0) and pulp (index-1).

The equation of moisture exchange between the air and pulp in a stationary
mode written in the system of equations:

d d
mouoo% = ,B(W1 _Wo)/so’ (1_ mo)ulo% = ﬁ(Wo _Wl)/so (22)

wherein m- pulp respectively given porosity,u,,,u,, and m,- known values of

density, air speed and the porosity of the pulp in section x=0.

Figure 8 shows the distribution curves of cotton fiber moisture by the height
of the chamber in the humidification zone for different values of the speed of the
oncoming flow of humidification agent. The calculations made: B =0,05 g™
m, =03 U110 =5 m/s, W1, =5 9%, h=2 m.
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The findings suggest an important role of the aerodynamic interaction
between the humidification agent and the fibrous material, with increasing of
which intensity, the dynamics of moisture exchange processes accelerating.

To simulate the humidification process of fibrous material in the process of its
pressing in the zone of crimping rollers, it was considered the process of formation
of cotton layer at the bottom part of the device. Stationary liquid filtration mode
through the capillaries of the fibrous material described by a system of nonlinear
equations of the first order:

dw
& =Y, (23)
dy _ ylb(x)v—k; (W)b(x)y —k, (W)b'(x)]
dx k_(w)b(x) (24)
2
whereb=b, + @ _RX) , k, =k, (w)- moisture conductivity coefficient, a-the

height of compression, m, R - the radius of the rollers, m, k, and k, - are constants,
a=./b,R, bo - the minimum distance between the rollers, m.

The system of equations 23 and 24, which is integrated numerically by the
Runge-Kutta method with the following initial conditions w=w,,
y=-n(w,—w,)under X =a.

Figure 9 shows the curves of moisture distribution w(%o) by height of sealing
zone for different values of parametersh,andk, . The calculations assumed: R =0,2m,
k,=20m’/h, n=10m?/h, w, = 20%, h=1m.
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Fig. 9. The moisture w (percentage) distribution curves by the height of contact zone for
different values b,(m), k; (m%s)

From the analysis of the curves it is evident, that allowance of moisture
permeability coefficient depending on moisture causes to additional humidification
of fibrous pulp in humidification zone, wherein with increasing values of the
k, parameter the area can be formed with a constant humidification of the fibers.
Increasing of this ratio can be achieved by increasing the diameter of the crimping
rollers and reducing of gap between the rollers. In this connection we decided to

set the parameters bo = 0,0sm R =012 m.

In the sixth chapter, ""Development and testing of a new device for
humidification of cotton fiber" reflected the results of tests of experimental
industrial sample of cotton fiber humidifier prior to pressing, research about
dynamic of quality characteristics changes in cotton fibers with different initial
moisture content during prolonged storage, experiments of use of various
humidification agents and the characteristics of the economic efficiency of the
introduction of a new device for humidification of cotton fiber to the industry.

Several variants of the device for humidification a cotton fiber before pressing
UVR have been developed on the base of the results of the analytical and
theoretical studies.

The appearance and the scheme of an embodiment of the device shown in
Fig.10. In operation, the fibrous material coming out from condenser 1 in the form
of a layer is passed under the influence of loosening drums 6 which are rotated in
opposite directions dividing material into separate pieces. Then material scraps
along the guide flaps 2, by the two streams are thrown into the humidification
chamber 3, where during its passing are exposed by humidification agent, fed from
the nozzles 11 to the entire volume of the chamber 3. The suction spigot 12
mounted between the rollers 6 provides ventilation of tufts of fibrous material in
the chamber 3 by heat flow exiting from the nozzles 11, which provides efficient
and uniform humidification of the fibrous material by volume. Next, the
humidified fibrous material layer is formed by the crimping rollers 7 at the bottom
of chamber 3.
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1- condenser, 2 - deflector plates, 3 - humidification chamber 4 - longitudinal wall of the
chamber, 5 - end wall of the chamber, 6 —loosening drums, 7 - crimping rollers, 8 - set of gear
drives 9 — shaft, 10 - grate grille, 11 - a spray, 12 - suction nozzle of humidification agent

Fig.10. The appearance and the scheme for cotton fiber humidifier UVR

For the proposed methods and devices for humidification of fibers prior to
pressing obtained the patents of the Republic of Uzbekistan (UZ NelAP 02731, UZ
NeFAP 00390, utility model application of the Republic of Uzbekistan UZ NoeFAP
20150044).

The public acceptance testing of the prototype installation UVR, carried out
on Buka cotton ginnery of Tashkent region showed its efficiency and functionality.

Humidification of cotton fiber with an initial moisture content of 8,28 % was
carried out with a water flow rate of 30 and 45 | / h. Increase of the moisture in the
first case amounted to 0,63 %. The average moisture content of fiber was 8,91 %
and the standard deviation — 0,25 %. Gain of fiber moisture from the water flow
rate of 45 I/h was 1,11 %. The average value of moisture content — 9,38 %,
standard deviation — 0,19 %. The obtained results are characterized by high
uniformity of fiber’s humidification by volume.

Evaluation of fiber quality characteristics, carried out within 6 months of
storage (Table 1), revealed that the such indexes as micronaire, upper half mean
length, strength, uniformity index do not undergo significant changes during long-
term storage and have differences within the error limits of the test method.
However, changing the grade characteristics of fiber is clearly evident (whiteness,
yellowness).
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Table 1

Quality parameters of control and humidified cotton after 6 months of storage

Cotton fiber moisture content

Quality Score 8,28 % 8,91 % 9,38 %

Control Water Water

30 1/h 451/h
Micronaire (Mic), units 3,5 3,6 3,6

Strength (Str), gf/tex 30,80 31,42 31,45
Upper half mean length (Len), inch 1,15 1,16 1,17

Uniformity Index (Unf),% 82,76 82,88 83,04
Short fiber index (SFI),% 5,95 5,60 5,66
Elongation (Elg),% 9,36 9,96 9,58
Trash code (T), unit 4,65 3,85 4,85
Reflectance degree (Rd),% 75,05 74,11 73,11
Yellowness (+ b),% 8,83 8,82 9,07

For the scientific justification of the proposed options and the range limit
moisture of cotton were carried out experimental studies on the effect of different
initial moisture fiber to fiber quality parameters change during prolonged storage.
Quiality indices of cotton fiber samples, artificially humidified to 8.6 %, 10.3 %,
13.8 %, 17.5 %, were compared with the original quality of cotton fiber moisture
content of 7.3 %.

Dynamics of color indicators change in cotton fibers with different initial
moisture content during 3 months of storage, presented in Figure 11, reflects the
fact that the characteristics of reflectance degree and yellowness of fibers
humidified to 10,3 %, 13,8 % and 17,5 % significantly changed, which resulted
transfer of fiber to a lower grade according to US classification 31 - Middling

White.
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Fig. 11. Changes of reflectance degree (Rd) and yellowness (b) of cotton fibers with

different initial moisture content during 3 months storage



The results of performed studies indicate that the rate of moisture content of
the cotton fiber prior to pressing should not exceed 8,5 % to avoid the deterioration
of whiteness and yellowness of fibers and associated with above mentioned
characteristics grade.

In the continuation of studies were important to estimate the effect of various
types of humidification agents to changing of cotton fiber quality parameters
during prolonged storage. In particular, as an alternative humidification agent 10%
to 20% salt solutions were tested. These studies showed that salt solutions, by
virtue of the bactericidal properties prevent the development of bacterial flora and
contribute to the preservation of cotton color characteristics. Methods of
humidification of fibrous material with activated and salt solutions are patented
(UZ NelAP 02732, UZ NelAP 03995).

The calculations of the economic effects of the introduction of the installation
in the cotton industry have shown that the effect per ton of cotton fiber is 14901,31
sums.
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CONCLUSION

In the course of the research produced the following results: On the basis of
the survey on his doctoral dissertation on the topic "Methods of the integrated
technology for humidifying raw cotton and cotton fiber at cotton ginneries"
presented the following conclusions:

1. The classification of technological devices for humidification of the seed
cotton before ginning and cotton fiber prior to pressing has been offered. The
necessary moisture gain in the range 1,5-2,0% has been determined for the
produced cotton fiber.

2. The method for humidification of raw seed cotton before ginning has been
developed, which is based on providing of intensive aerodynamic interaction of
wetting agent with high moisture content and loosened fibrous material on
unloading tray of seed cotton cleaning aggregate UHK (1HK).

3. The algorithms of absorption of moisture in cotton, simulated capillary-
porous environment, has been offered. Theoretical solutions made possible to
determine the dependence of the distribution parameters of the flow of seed cotton
by the length of the tray (pressure, density, velocity and humidity) on raw capacity
and the amount of moisture in the feed zone. The mathematic model of water
transfer process in a moving stream of raw cotton from the humidifier, in a vertical
pipe simulated as two-speed continuous environment has been developed.

4. The device for humidification of the seed cotton before the ginning process
has been designed on the base of the analysis of the decision algorithms. The steam
generator has been designed, which providing production of humidification agent
with high moisture content.

5. The seed cotton humidifier UHS introduced into the process line of Chinaz
ginnery of Tashkent region. The test results defined:

- installation is able to provide the gain of seed cotton moisture to 0,5%;

- preserving of the natural physical and mechanical properties of the cotton
products ensures.

6. The optimal values of seed cotton moisture content in the range of 7,5-
8,5% has been offered, which ensures the preservation of the such physical,
mechanical and natural properties of cotton fiber as upper half mean length,
strength, short fiber index, uniformity index, and also provides the highest output
of cotton fiber.

7. The new method for humidification of cotton fiber prior to pressing has
been developed. The method presumes the dividing of layer of cotton fiber coming
out from the grooved drums of the condenser, into two streams of fiber particles,
their intense humidification and the subsequent pressing in to layer.

8. The mathematical model of the process of separation of the pulp into
individual pieces has been offered. The mechanism of moisture transfers in the
fiber particles during its movement from loosening drums to crimping rollers and
then in the process of theirs shaping into a layer has been determined. The optimal
characteristics and design parameters of the offered device for humidification of

cotton fiber has been developed.
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9. Several variants of devices for humidification of cotton fiber prior to
pressing have been developed on the base of the results of the analytical,
theoretical and experimental research. The optimal variant has been offered.

10. The device for humidification of cotton fiber UVR introduced into the
process line of Buka ginnery of Tashkent region. The test results defined:

- installation is able to provide the cotton fiber moisture gain up to 1,5%;

- the humidification ensures the high uniformity by the entire volume of bale
0,2-0,25%;

- applied humidification technology does not lead to a deterioration in fiber
quality characteristics.

11. The restrictive norm of cotton fiber moisture content before pressing—
8,5% has been offered.

12. The methods of humidification of the fibrous material with the use of
activated and salt solutions have been introduced.

13. The calculations of economic benefit from the introduction of integrated
humidification technology of seed cotton and cotton fiber to the cotton industry
have shown that the effect of one typical plant in the year amount to 349.9 million
sum per year, or 43740.67 sums per ton of fiber (in prices 2016).
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