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inflammation", etc.). The data were spoken in favor of thiowurtzine inhibitory effect on peripheral
and central mechanisms of development and maintenance of pain. It must be emphasized that the ac-
tivity of thiowurtzine devoid of the risk of side effects typical for analgesics of central action, as in the
preliminary experiments proved that the substance does not cause drug dependence, respiratory de-
pression. Thiowurtzine meets the requirements of hazard class 4 "low hazard substances" (GOST
12.1.007-76 "Harmful substances"), according to the preliminary results of studies of acute toxicity.
Course introduction of thiowurtzine in effective doses did not cause ulcerogenic damage of the gastro-
intestinal mucosa of experimental animals.

Thus, thiowurtzine is positioned as non-toxic highly effective analgetic, which have no ana-
logues in the patent and scientific and medical literature, the aggregated results of experimental stud-

1€s 1n Vivo.
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NCCIEJAOBAHME TEYHEHUS TPOAYKTOB CI'OPAHUSA
AJTIOMHUHU3NPOBAHHOI'O TOIIVIMBA B COIIVIE PAKETHOI'O JIBUT'ATEJIA

A.B. Bopoxuos, H.H. [Ibsuenko, JI. Jle JIlyka
Hayuonanvuwiii uccredosamenvcxkuil Tomckuii 2ocyoapcmeennulii yrusepcumem, 2. Tomck
Munanckuii nonumexnuieckuti yuusepcumem, 2. Munan

B pabote uzyuaercs BAMSHUE HATMYHUS HAHOYACTHUI] ATFIOMUHHS B IPOAYKTaX CTOpaHUs Ha SHEp-
TEeTUYECKUE XAPAKTEPUCTUKHU TBEPAOTOITIMBHOIO PAKETHOTO JBUTATEIS.

JIponyKkTel cropaHusi TBEpAOrO PAaKETHOI'O TOILIMBA IIPEACTABIAIOT CMECh TIa3a U IOJIAIUC-
NepCHOro aHcaMOJIs yacTull KoHJeHcaTa. KoHneHcupoBanHas (aza mpeacTaBiseT aHcaMOiIb )KUIKUX
YaCTHUI] OKCH/IA aTIOMUHHMS, pacHpeaeseHne KOTOPhIX 10 pa3MepaM MOAYUHSICTCS JIOrapu(pMHUUECKH-
HOpMaJIbHOMY 3aKOHY. TedueHue B COIie CONMPOBOXKIACTCS Koaryssiiuen u apodnenuem yactun. Cu-
CTEMa ypaBHEHUH JJI ra30-KalleJIbHOM CPEJIbl 3allUChIBACTCA B paMKaxX MOJIEIN B3aUMOIIPOHUKAIOIIHX
MHOT'OCKOPOCTHBIX U MHOTOTEMIIEPATYPHBIX CIUIOIIHBIX cpel. IIpu ommcaHuu B3auMOAECUCTBUS 4Ya-
CTHUL[ APYT C APYIOM HCIOJIb3YETCs HENPEPBIBHBIM MOIXOI.

JUIsi 4MCIIEHHOIO MHTErPUPOBAHUS CUCTEMBI YPAaBHEHMM Ia3a HCIOJIb30BAICA CTALMOHAPHBIN
aHaAJIOI HELEHTPaJIbHOW KOHEYHO-pa3HOCTHOM cxeMbl Mak-Kopmaka, BTOpOro mnopsiika TOYHOCTH.
WHTerpupoBanue CUCTEMbl YpaBHEHUH (paKLMK YAaCTHUIl OCYLIECTBISUIOCH C MTOMOIIBIO HESIBHOM pas3-
HOCTHOW CXEMBbI, UMEIOLLIEH TAKKE BTOPOU MOPAAOK TOUYHOCTH.

Pesynbrarhl pacy€éTOB U3MEHEHHS CPEAHEMACCOBOIO pa3Mepa 4acTULl KOHACH CAaTa BJIOJb COILIa
II0Ka3aJIu MIPSIMYIO 3aBUCMMOCTb pa3Mepa 4acTHUIl Ha Cpe3e coIlla OT UX pa3mepa Ha Bxoze. Kak cnen-
CTBHE, AByX(ha3HbIe MOTEPH 3a CUET HEPABHOBECHOCTH MOTOKA MPHU HMCIIOJIb30BAaHUK HAHOPA3MEPHBIX
MIOPOLIKOB AJIOMHMHMS 3HAYUTEIIBHO HWXKE, YEM IIPU HCIOJIb30BAHUU PETYJISPHBIX IMOPOLIKOB, a

ynenbHblid umiynbe PIITT B nenom moxxet Bozpactu 10 1%.
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STUDYING THE FLOW OF ALUMINIZED FUEL COMBUSTION PRODUCTS
IN A ROCKET ENGINE NOZZLE
A. Vorozhtsov, N. Dyachenko, L. DeL.uca
National Research Tomsk State University, Tomsk
Politecnico di Milano, Milan

In the paper influence of presence Al nanoparticles in combustion products on energetic parame-
ters of solid rocket motor is investigated. For modelling the system of quasionedimensional system of
gas dynamic equation is used. The processes of coagulation, crushing, crystallization of particles are
take into account for modelling of processes. The dependences of two-phase losses and changes of spe-
cific impulce from averaged size of Al oxide on the entrance of nozzle are analyzed. It is shown that the
use of Al nanoparticles as fuel in the solid propellant can increase specific impulse for 0.5—1%.
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OCOBEHHOCTMU JA3EPHOI'O HHULIMUPOBAHUSA KOMITIO3UTOB TOHA
C BKUIOYEHUAMU YIbTPAJIUCIIEPCHBIX YACTUIL METAJIJIOB
B.I1. Anyes, /I.P. HypmyxameroB, U.1O. JIuckoB, A.A. 3BexoB, A.Il. Hukutun
Dedepanvublii ucciedogamenvekuti yeump yeas u yeaexumuu CO PAH, e. Kemeposo

B nnane pemieHus NpUKIaIHBIX 334a4 MPECTABISAET UHTEPEC UCIOJIb30BAHUE JIA3€PHOTO UHU-
UUPOBaHMS B3pbIBYATHIX BemiecTB (BB). B cBs3u ¢ aTuM akTyanbHa pa3paboTKa CBETOYYBCTBUTEIb-
HBIX KOMITO3UIIMHA C PETYIUPYEMbIMH ITapaMeTpaMu P TaHHOM CIIOCO0e MHUITMMPOBAHUSI.

HccnenoBanue KOMIO3UTOB HA OCHOBE TETPAHUTPOIIEHTA’PUTPUTA (T3HA) C BKJIFOUEHUSIMU Ma-
TEpUAIOB YIbTPAIUCIIEPCHBIX Pa3MEPOB MOIYYHIO PAa3BUTHE B HAIIMX MpEAbIIynuX pabdorax [1-6].
OKCNIEpUMEHTAIBHO M TEOPETUYECKHU MOKAa3aHO, YTO MOPOT JIA3€pHOTO MHULIIMMPOBAHUS MCCIIEI0BaH-
HBIX KOMIO3UTHBIX MaTepUAJIOB 3aBUCHUT OT psAa (akTOPOB: AIUHBI BOJIHBI M3Iy4CHHUs, TUIIA U KOH-
LEHTpaIMK BKIIOYECHUH, pa3MepoB BKIIOYCHUN NpU (PUKCHPOBAHHOM KOHIIEHTpauuu. [lokazaHo, 4To
MIOTJIOLEHUE U3JTyYEHUS! NMPOUCXOAUT HEMOCPEACTBEHHO BKJIIOUEHUSIMHU [5, 6], UTO IOJDKHO IPHUBO-
JUTh K UX HAarpeBY 10 BBICOKUX TEMIIEPATYP.

Lenpto HacTosimIeH pabOTHI sABIsETCS 0000IIEHHE SKCIIEPUMEHTAIBHBIX U TEOPETHUUYECKHX pe-
3yJIbTaTOB, MO3BOJIAIONINX BBIIBUTH (DAaKTOPHI, 00YCIaBIMBAIOLINE MUHUMAJILHBIN MOPOT Ja3€pHOTO
WHULIMMPOBAHUS TAHA C BKIIOUCHHUSIMU yacTull amoMuHus (100 am) u xxenesa (75 um).

Hcnonp30Bajcst HOPOLIOK TIHA ¢ pa3Mepamu 3epeH 1-2 MkM. B kadecTBe 100aBOK MCIONIb30Ba-
JIM TIOPOIIOK aJIOMUHMS, KaKk U B padorax [1, 3, 5], co cpennum paszmepom yactury 100-120 M u no-
POLLIOK 3K€Jie3a CO CPEIHUM pa3sMepOM 4acTHll 75 HM.

OOpas1pl TOHA C BKJIIOYCHHUSAMH H3TOTABIMBAINCH METOJIOM IPECCOBaHMA. MeETOJUKa MPHUTo-

TOBJIEHUSI OOPA3LOB C Pa3IMYHBIM COJIEPXKAaHUEM BKIIOYEHUH MOJpOoOHO ommcaHa B pabortax [1, 4].
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