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roPHOE AENO. METANAYPIUA

Y/IK 669.1:662.7 MPHTIN 52.45.21, 53.31.15

MCNONb30OBAHME XXUAKOIO YIryIEBOAOPOAA
nPYU TEPMUYECKON NOAIOTOBKE
JICAKOBCKOI'O KOHLIEHTPATA
K MATHUTHOMY OBOrALLEHUIO

A. A. Myxrap, k.TH., E. B. Koveruna*, []. A. Tananxepos,
M. U. BasixenoB*, n.x.H., H. 3. BanTeiHOBA, K.T.H.,
B. A. Kum, n.7.1., A. C. Makawiesr

XUMUKO-METaANNYPruiecknini MHCTUTYT 1M, XK. ABuwesa

KaparaHgnHCKuil rocygapCTBEHHbINA YHUBEpCUTET
uvm. E. A. BykeToBa*

CoOBepLWEeHCTBOBAHNE TEXHONIONUN TEPMOXNMUNHECKON NOATOTOBKN
NNCAKOBCKOM pyabl K oborawenuo, paspabotka sdhdekTUBHON TEXHO-
NOrU KOMANEKCHOU nepepaboTky —~ SBAKIOTCS NPUOPUTETHBIMM HAMpas-
NEHNAMU PA3BUTUA FOPHO-MeTannyprudeckoil NPOMBLIWNEHHOCTU pec-
ny6auku.

CylwecTByiow,as cxema TepMmnuyeckoil NoAroToBkn BypoXenesHs-
KOBOI pyabl BKNIOYAET MarHetTusupyrowuin obxur. B kayectee Boccra-
HOBUTENS NMPUMEHAETCH BypbiiA yrolb B KOMOUHAUMKM C NPOLYBKON Fo-
paYen pyab NpUpogHeIM rasom. MNpu aTOM NCNOAL3YIOTCH KOKCOBasa Me-
N0Yb U NPOAYKTHE HEMOAHOTO CXUraHUa TONOYHOro masyTta. B xoge akc-
nayaraumy yCTaHOBOK, MA€ OCYLLECTBNAIOTCH yKas3aHHble cnNocobs6i BOC-
cTaHosneHnsa Bypoxenes3HaKoBbiX MaTeEPUanoB, BbIIBNEHbl cheaylowme
HeaoCTaTKKU:

1. lMpun ucnons30BaHUK TBEPObIX BOCCTAHOBUTENEN:

a) BbICOKMIA BLIHOC BOCCTAHOBUTENS U3 NEYEr C NOTOKOM OTXOAs-
LWMX ra30B U 0BOXOKEHRHON PyAabI;

6) 3aTPYAHUTENLHOCTL TOYHON AO3NPOBKM N PABHOMEDPHOIO nepe-
MeLwmnBaHns BOCCTAHOBUTENS C PYLOW;

B) HEOBX0AMMOCTL BONLLIOrO CKNAACKOro U APOBMNBHO-COPTUPO-
BO4HOrO nNoMeleHus. B peaynsTtare — nepepacxof, BOCCTaHOBUTENS U
HepaBHOMEPHOE BOCCTaHOBREHNE pyabl.

2. Mpu ncnonb3oBaHny razoobpaaHbiX BOCCTAHOBUTENEN:

a) KpaTKOBPEMEHHLI KOHTAKT C BOCCTaHaBNIMBAEMbIM MaTEPUASIOM;

15



6) HU3Kaa ras’onpoOHNLLAEMOCTb HeknaccuduuMpoBaHHOro maTe-
pvana;

B) CNOXHOCTbL NOABOAA rasa B CNoW martepwana.

C y4eTOM OTMEYEeHHbIX HEIOCTATKOEB, a TAKKe TOrQ, YTo Xugxue yrne-
BOAOPOAbI 06130aI0T BbICOKMMM BOCCTAHOBUTEIbHBIMW CBOMCTBAMM NO
CPaBHEHMUIO C MOAYKOKCOM ¥ KOKCOM, Uefb Haulei padboTbl — usyyeHue
BO3MOXHOCTEN NCNONb30BAaHWS XKUOKOro yrnesoaopoaa B Ka4eCTee BOC-
ctanoBuTens. [Ana sTOro NpUMeHsn Taxenolit HedTAHOW OCTaTOK (rya-
poH HM3, r. MNasnoaap), umeowni cnegyioume Gnsnko-XmMnieckme rno-
kasatenw, %: C - 85,65, H-10,86,0~-1,0,S, —3,5, N-25.

Lna soccranosneHus BbIBPaH rpaBUTaLMOHHO-MarHUTHbBIA KOHUEHT-
paT IMCAKOBCKOro MECTOPOXASHUS CNeayICLLero XMMM4ecKoro cocrasa, %:
Fe,, —44,51, S0, 29,59, AL,O, - 1,5. icx0AHbIN 0ONUTOBLIN KOHUEHTPAT
COCTOAN U3 TMAPOOKNCEN Xenesa, antoMUHMa n kpemHus. [ina nposeneHus
9KCNEePUMEHTOB HABECKW rpaBUTaLMOHHO-MarHMTHONO KOHUEHTpaTta obpa-
6oTanu pacTeOpoM ryapoHa. PacTsoputenem cnyxmna nerkas dpaxkiumsa
npamMoit neperoHku Hedptu. MpurotoBneHHblie 0bpasLbl NoagBepPranuch Tep-
Muyeckon o6pabotke rnpu temnepartype 500-800 °C 8 TeyeHme 15-60 muH.

Npu aHaNorMyHbIX YCNOBUAX AN CONOCTABUTENLHOIO aHanmaa obinm
nposefeHsLl napannenbHbie 9KCMepyMeHTbl C UCoAL30BaHMeM 06paa-
uos MK Ges npeasapurensHoin 06paboTkn pacTeopoM ryapoHa. Orap-
KW, NONYHEHHBLIE NOCHE TEPMUUECKOM 06paboTKy, B3BELIMBANU N onpee-
nanu notepio Beca. Onpepensanu takke nx GeppoMarHUTHbIe CBONCTRA,
aHanuanposanun ¢ascBo-xUMUYecKkuii coctas. JluHelHas 3aBUCMMOCTb
notepn Beca (n) npensapuTensHo 06paboTaHHLIX FYAPOHOM 3Kcnepu-
MEHTanbHbIX 06Pa3LoB OT TEMNAEPATYPLI, NPeAcTaBneHHasa Ha puc.1, Bu-
AMMO, CBA3aHa C 0cBOBOXAEHNEM rNapaTnpOBaHHON BNarm n3 00ANTOB.

164 MN%
15
14
13 4
12 4

11 4
10 4

9 - ol - 1 o
400 500 800 700 800

Puc. 1. NMoTeps Beca B 3aBNCUMOCTH OT TemnepaTypsl, °C
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CornacHo aHanuay nofiHoe yjaaneHwe Bharn 3aBepluaercs npu
600 °C. MNMoTeps Beca orapkos a0 15 % npu panbHenwem yeenuyerun
TemnepaTypbl 06xura po 800 °C obbacHAETCH NpoTeKaHUeM NPoLECCOoB
BOCCTAHOBAEHUS C yHaCTUEM MPOLYKTOB TEPMUYECKON ASCTPYKUMN Iy a-
pOHa, YTO NnoaTBepXaaeTcsa cogepxaHvem sioctuta FeO (puc. 2).

9+ FeO,%

2 T 7 Kl ¥ ‘IUC
400 500 600 700 800 900

Puc. 2. NameHeHus cogepxanus FeO ot TeMnepatypst, °C

CHuxenune copepxanua FeO npu 800 °C, ouesnano, o6ycnosaeHo
BLICOKOTEMMEPATYPHBLIM OKUCIEHNEM BHOBb 06pa30BaHHOIC MarHeTura.
AHanornyHasi 3asMCUMOCTb HabiogaeTca Takxe nNpu NCCReaoBaHNn BNun-
AHWUA TeMnepaTypbl Ha PeppoMarHUTHLIE CBOMCTBA NPOAYKTOB 0BXura
(puc. 3).

C yBenuueHnemM TemnepaTypb! NOBLILLAIOTCH PeppoOMarHUTHoIe CBOR-
cTBa uccnenyemoro martepuana. NMpu 700 °C pocturaetca €ro mMakcu-
MansHoe 3Havenue, npu temneparype sbiwe 700 °C obpasyeTcs, ycra-
HOBAEHHBIN PDA, CrnbHOMariuTHLIR okeng xenesa — mardetur Fe,0,.
YMEHbIUEeHWE MarHUTHbIX CBOMCTB orapkoB npu 800 °C BLI3BAHO CHUXE-
HUEM 10N MarHeTUTa B orapke 3a CYEeT OKUCNEeHNs aTMOChEepPHBLIM KUC-
JIOpOZoM.

OnTuManeHas TeMnepartypa obxura rpaBUTalMOHHO-MArHUTHOrO
KOHUEeHTpaTa, npeasaputenbHo 06paboTaHHOro pacTBOPOM FYAPOHa, Co-
craensaet 650 °C. IMpu aToi1 xe Temneparype Hamu 6blIV NPOBEAEHbI KN-
HeTuueckue nccnenosaxus obxura, 06paboTaHHOro un He o6paboTaHHo-

17



160 +
140 -
120}
100

80
60
40 -
20 -

MaruuTHbie CBOWCTBA

Q0 T T 7 ¥ » s
400 500 600 700 800 900

Puc. 3. 3aBUCUMMOCTb MarHUTHbLIX CBOWCTB OrapKoB OT TemnepaTtyphi, °C

ro pacTBOPOM ryapoHa, UICXOAHOro MaTtepuana. BeissneHo, 416 8 npeasa-
PUTENBLHO NPOMUTAHHOM PACTBOPOM ryApOHA Martepuasie npouecc ae-
ruaparaumn 1 BOCCTaHOBNEHWA NPoTeKaeT 6onee UHTEHCUBHO, YeM B Ma-
Tepunanax 6e3 npeasapuTencHoit 06paboTkn (puc. 4).

147 n, %
12 1

10 -

|

8 - 4

“"

6 4

0 M T d ' Bpems
0 20 40 60 80

Puc. 4. 3aBucumocTb notepu Beca npu 650 ° C ot Bpemenn: X - obpaboTtaHo
pacTtsopom ryapoHa; ¢ - 6e3 o6paboTku
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YCkOpeHHOoe 1 3HaUNTENBHOE. CHVKEHNE TeMMNepaTyphs! fpouecca Tep-
MUYECKOW NOATOTOBKM MPaBUTaALMOHHO-MarHUTHOTO BYPOXEeNe3HAKOBOro
Mmarepuana, 06paboTaHHOro PaCTBOPOM MNYAPOHA, BEPOSATHO, NPOTEKAET No
cnepyiolueil cxeme: pacTeop ryapoHa apncopbupyertcs Ha NOBEPXHOCTU
NCXOAHOMO OOANTOBOIrO KOHLEHTPATa, COCTOSULIEro U3 rMapOOKNCER Xene-
3a, anioMuUHKS 1 KpemHna. Jlanee B pesynbrare TepMmyeckoin o6paboTim
NMPOUCXOOUT KaTanUTUHeCKas AeCTPYKLUNS OPrannyeckoin Maccsl ryapoHa
(OMT), koTOpasi, B CBOIO O4epenb, YCKOPAET KaTanuTU4eckKyio gervapara-
uwio conuta ¢ obpasoBaHvemM remMarTvuTa 1 Napos BOAbL:

Fe (OH),— Fe,O, + H,0. (1)
B peayneTtare pectpykuum OMIT obpasyioTes yrnepog v BoOA0pOoa:
CH,—»C + H,. (2)

MonekynapHbIi BOAOPOA AMCCOUMMPYET Ha nosepxHocTyn Fe,0,, ALL,O,
1 Si0, c o6pasosaHMemM ABYX PasMKanos:

H,—>H + H". (3)

AKTUBHBIA YrIiepo, Npy BbICOKOW TEMMEpaType BCTynaeT 8 peak-
LU0 pasnoxexHus sogsl ¢ cbpasosanmem COu H,:

C+H,0-CO + H,. (4)
H,>H + H.

Panvkansl BOIOPOAA v OKCUA yriepoaa socctanasnueat Fe,O,
no Fe O,.

Fe, 0, + CO—»Fe,0,+ CO, . (5)
Fe, O, + H' > Fe, O, + H,O,

PeaynbTaThi MOKPOrQo MarHUTHOro o6orauieHus 0BoXoKeHHoro -
CaKOBCKOro KOHUEHTPATa B NPUCYTCTBMMK XNOKOro yrnesoaopoaa u 6es
Hero npegcTasneHbl 8 Tabnuue.

ConocrtasutentHbiil aHanU3 NOJyYEHHbLIX Pe3ynbLTaToB NO3BonsAeT
cAenarb CNeayrwmne BuBOabI:

~ UCMONb30OBaHME XWUOKOro yrnesoacpoaa — ryaposHa — npu tep-
MUYECKOW NOATOTOBKE NUCAKOBCKON0 ChiPbsi K MarHUTHOMY oboraweHnio
CHXaeT TeMnepartypy npouecca ao 650-700 °C;

~ ynyuyulaeT rnokasarens MarHMTHOW cenapaumn (M3BneYeHne xe-

nesa B kKoHueHTpaT — 80,93 %) 1 kayecTBO NONYYaeMOro KoHUeHTpara
(copepxanue Fe B koHueHTpaTte — 61,16 %).
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Cy#blK kemipcyTeri — ryApoHAbl — MMCAKOBCK KEHOPHbLIHBIH rPABUTALUANLIK-MArHNTTI
KOHUEHTPaTBLIH KanfibiHa KenTipywi peTiHge konaaHy MymkiHairi septrenren. lnkizat-
Thl  MarHUTTiK BalbiTyFa TepMUANbIK AavblHgayAa ryapoHAbl KOnagaKfFan kesge npo-
yecc Temnepartypaceld 650-700 ° C TeMeHAETEAl, MarHuTTiKk cenapaunsaHbly KepceTKilli
MEH anbiHaTbiH KOHUEHTPATTHIK canackiH XaKcapTaabl.

Tyningi cespep: ryapoH, MarHUTTiK DalbiTy, rpaBUTaUMUANBI-MarHWTTIK KOHUEHTpAaT-
Tap, IMCAKOBCK KEHOPHbI.

The possibility of using of liquid hydrocarbon — goudron ~ as reducing agent of gravitation-
magnetic concentrate of Lisakovsky deposit is investigated. It is shown that use of goudron
at thermal preparation of raw materials to magnetic dressing decreases temperature of the
process up to 650-700 °C, improves index of magnetic separation and quality of concentrate

obtained.
Key words: goudron, magnetic dressing, gravitation-magnetic concentrates, lisakovsky

deposit.

Aanpec: 100009, r. Kaparanaa, yn. Epmekoea, 63
XMU nm. XK. Abuwiesa

Ten.: (3212)43-31-63, 43-31-69, 43-31-93
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Y/IK 669.168 MPHTU 53.31.21

KUHETU4ECKUWUE UCCNEQOBAHUA
Nno COBMECTHOMY BOCCTAHOBJIEHMIO KPEMHUS
n ANIOMUHUA B NPUCYTCTBUN BAPUSA

A. X. Hypymranues, K.T.H.

KaparaHanHcKmin MeTanfiyprtieckmiv MHCTUTYT

B HacTosiee BpemMsa BO BCEM Mupe Bce Bonee akTyansHO nonyde-
HYE crneumanbHLIX KOMNIEKCHbIX (heppocnnasoB. Mx npomM3BOACTBO nMe-
eT NONOXUTENbHBIE CTOPOHSLI: paclumpsieTcs pygHaa 6a3a, NoCKoNbKy BOB-
nekaioTca 6onee H6egHbie N KOMMNIEKCHbLIE PYAbl; NOABASIETCA BO3SMOX-
HOCTb rMbBKOro perynupoBaHusa TEXHONOFMYECKUX NapaMeTpoB Mpoiec-
ca. OpHaKO AaHHbIX 0 PUSNKO-XUMUNYECKUX CBONCTBAX MHOMOKOMIMOHEHT-
HbIX 11 OKGUAHbBIX CUCTEM, MEXAHN3ME U KNHETUKE BOCCTaHOBNEHNSA CNOX-
HbIX WUXT HEAOCTATOUHO, 3aTPYAHAETCH OPraHn3aums NPOMLILUITEHHOTO
npou3BOACTBa U T. 4.

Ocobblih MHTepec npeacTasnseT UCCieNoBaHne MexaHmama u Ku-
HETUKW BOCCTAHOBMAEHWS TaK HA3bIBAEMbIX TRYAHOBOCCTAHOBUMBbIX METan-
NOB — MapraHua, Kpemuus, 6apyis, anoMuMHUa U 4p., KOTOPbIE CoaepXaTcs
B MPOMBILWLAEHHbIX OTX04aX B OCHOBHOM B Buae okcupos [1-4]. C aTon
LeNbi0 HAMN B KAYECTBE OCHOBHOIO ChIpbA UCMOMb30BaHbLl NPOGL! yravc-
1o nopoast (Y1) 3xnbacTyackoro mecropoxaerns, coaepxawein 30 %
TBEpAoro yrnepoaa. [lna HelTpanu3aauumn U3bLITOYHOro yrinepoga npu-
MEHSK KBapuUT n okcug Hapua (rabn. 1).

Tabmuya 1

CocTaB MCX0AHLIX WIMXTOBBIX MaTepuano, %
A Y )

KomnonenT| Fe | FeO|CaO; SO, | MnO (BaO| C [ ALO, [ Mn | L° | A° | TiO,

YrnucTas

nopoaa 5 1,14 1 56 0,225 - 30 32 1,2 18 52 1
KesapuwuT 052 - 047 97,81 - — - 0,64 - - - -
BaO - - - - - 99 - - - - - -
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NamenbueHHble 0o dpakumm < 1 MM KOMMNOHEHTbI LWXTbl CMewmnBa-
JIVCb B CTEXVNOMETPUYECKMX COOTHOWEHUAX C Y4ETOM HA NONHOE BOCCTa-
HOBNEHME BeayLnx anemMenTos. OnbiThl NPOBOSMAUCH C UCNONL308aHN-
€M ycTaHOBKM (pucC. 1) Ha BbicOKOTEMAEpaTYpPHOI nevn Tammana no pe-
XMy TBEPAOGA3HOrO BOCCTAHOBJIEHWUS YriepogoM NpU CTYNEHYaTOoM
No8bILLEHUN TEeMNepaTypbt C BuIAEPXKOK Ao 1650 °C.

MoproToBREHHYIO LUAXTY PABHOMEDHbBIM CNOEM 3achinanv B anyH-
[o8ylo TpyGKy € 3anasiHHbIM KOHLOM ¥ NOMeLLany B neys Tammana ¢ rpa-
duTOBLIM HArpeBaTeneM. BepxHsas 4acTb peakuMOHHOR TpyBKu NROTHO
coeguHeHa pas3béMHbIMN GraHuamu  naTpybxamu, yepes cucremy Kpa-
HUKOB-TPOWHUKOB NOACOEAMHEHA K Fra30B0l KaMmepe 1 ra3oaHann3aropy
XN-1 (FOCT 7018-75) v rasosoMy cuétumky MCBE-400 ans HakonneHus
rasa, onpegeneHua ero cocrasa u konuyectea. Mlamepenve temnepary-
pbt NPOM3BOAUNM C NOMOLWLIO TepMonapbl BP5/20 n munnmeonbTMeTPa
MP-64-02.

Puc. 1. Cxema ycraHOBK# ORA U3YYEHWA BOCCTAHOBUMOCTW LMXTOBbIX

MarepuanoB: 1 — Néus YroNbHOro CONPOTURNEHUA; 2 — CUITOBOW TPaHC-

dopmarop 40 kBA; 3 — anyHposas Tpybka; 4 — rpacdvtoBas Tpybka;

5 — Tepmonapa; 6 — MUNNUBONLTMETP; 7 — HaBecka LUMXTOBOMo Mmare-

pwana; 8 — rasosbii cHeTuuk; 9 — razoeas kamepa ana orbopa npot
rasa; 10 — rasoadanuaartop
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o Kkonn4ecTBY 1 COCTaBY BbIAENABLIErocs raza onpeagnsnm Konmn-
4ecTBO (r) rasndUuMpoBaHHOro KMcnopoaa wnxrsel 8 snge CO w CO,no
dopmynam:

AO(co,) = 14285 1072 -CO, - AV (1)
= 102 .
AO,,=0,7142 107 CO - AV 2)
N UxX CyMmmy:
AOZ = AO(COz) +A0(CO) ‘ (3)
CreneHb BOCCTAHOBAGHUS WWUXThI Onpeaensany n3 BendvH:
R=AOZ/ A0, (4)
rae AO, ~ KONMYECTBO rasnduLmMpyemMoro KUCIOPOAA LWNXThI:
AOW = —4-§—F8203 +£Mn02 +'3—2—Si02 +~£A1203 +l—6CaO +
160 87 60 102 56

(5)
+18 peo 1072 Hy,
153

H  — Hasecka umxTbl.
A0, = 14,94 r/75 r wuxTol.

CKopoCTbL BOCCTAHOBNEHUNA BbIYUCAANM NC dpopMyne:
W= AR/At, (6)

rae At — npupauieHme BpeMeHmn, COOTBETCTRBYIOLLEE N3MEHEHNIO CTEeNeHN
BOCCTaHOBNEeHUA AR =R_ .~ R.

MonyyeHHsble Npy NPoOBEAEHUN UCCNEAOBAHUA AaHHbIE NpeacTas-
neHbl B TA6N. 2.

Ha ocHoBe aKCnepuMeHRTanbHbIX M PAaCCUYMTAHHbBIX NoKa3saTenei no-
CTPOEHLI cneapyiouine 3aBuCUMOCTU: R= (1), R=/(T), W =f(1), W =1(R)
(puc. 2-5).

Kak cnepyet mn3 puc. 2, ¢ yBenuueHuem teMneparypsi vl Npoaos-
XNTENLHOCTU HArpeBa CTeNeHb BOCCTAHOBAEHUS LUVXTOBLIX MaTEPUAsioB
yBenunymBaetca. Tak, nocne 60 MnH Harpesa oHa coctaenana 0,2 npu
T=1000°C, nocne 110 muu — 0,4 npn T = 1500 °C. MakcumansHas cre-
neHb BoccTaHoBneHns pasHa 0,4677.

C ysenuueHvem temneparypbl Harpesa creneHb BOCCTAHOBAEHUS
ysennumaeTcs (puc. 3). B HayanbHbil MOMEHT BPpEMEHN C NOBLILIEHNEM
TemMnepaTypsl CKOPOCTb BOCCTAHOBNEHUA yBenuuneaeTcs (puc. 4). Tak,
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Tabnnya 2

Nokasarenm KMHETUYECKUX NCCNefoBaHNA

1y | COCTaB rasa, )

CO, CO r r r

350 Hauano seigenesus rasa
15 850 25 10 90 0,3572 1,6072 1,9644 0,08 53
20 850 2,2 8 92 0,2514 1,4457 1,6981 0,1488 13,8
30 850 0,7 12 88 0,1200 0,4400 0,5600 0,1715 23
50 950 03 12 88 0,0514 0,1886 00,2400 00,1812 0,5
55 1000 08 13 87 10,1486 0,4972 0,6458 0,2074 1,7
70 1050 1,4 13 87 0,2600 0,8700 1,1300 0,2532 3.1
85 1100 0,8 8 92 0,1029 0,5814 0,6943 0,2814 1,9
95 1150 0,6 7.8 92,2 0,0669 0,3952 0,4621 0,3001 1,9
98 1300 0,56 4 96 10,0286 0,3429 0,3715 0,3152 5,0
105 1400 0,9 2 g8 0,0257 0,6300 0,6557 0,3418 3,8
110 1500 2,2 2 98 0,0629 1,5400 1,6029 0,4068 13,0
115 1600 2,1 0 100 0,000 1,5000 0,4677 0,4677 12,0

064 R
0,5 4
0.4 -
0.3
0.2 1
0,1 -

0 T T T T T T ¥ T T T T T

0 10 20 30 40 50 60 70 80 90 100 110 120  MVH

Puc. 2. 3aBUCMMOCTb CTENEHN BOCCTAHOBMEHUNA OT MPOAOIHKUTENLHOCTU
HarpeBa: R=f(17)
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npv 850 °C oHa paBHa 13,8-10-% MuH"', N0 Mepe NoBbILWEHUS TeMNepaTypb
CKOPOCTL CHa4Yana cHmxkaetcs: npu 950 °C - 0,5-103 mux', npu 1000 °C —
1,710 MuH™', a 3aTEM NO MEpPe A0CTUXEeHUS MAKCUMAaZNLHON TeMmnepaTty-
pbl Npouecca BHOBL BO3pacTaeT u coctaenseT npu 1650 °C — 13103 mun .

06 R
0,5
0,4
0,3
0,2
0,1

oV'l'!'l'llllll1—rllITl'lll

0
O O O Y O O O D N O O (M T.°C
F FFEELE LSS

&
N o

N

Puc. 3. 3aBucumocTb cTeneHyn BOCCTAHOBNEHUA OT TeMnepaTypbl Harpeea:

R=/(T)
15 -
T
g 10 4
o
~ 5 _
=
0 T T L T I T T T T L T T

Q O "19 L WO PO AP © \QQ '\,\Q ,\'LQ T, MUH

Puc. 4. 3aBUCMMOCTL CKOPOCTU BOCCTAHOBMEHMS OT NPOAOIKUTENBHOCTY
HarpeBsa: W = f(1)
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3aBnCMOCTb, NPeACTaBNEeHHas Ha pUC. 5, NOKa3bIBaET, YTO C YBENN~
YeHneM CKOPOCTY BOCCTAHOBEHUS YBENMNYNBARTCA CTENEeHb BOCCTAHOB-~
nexusi: npu W = 53.10° Mun', R=0,08, a npn W, =13-10° mur' cooTeeT-
CTBEHHO R =0,4068.

16 -
14 -
12
10 4
8.
6 4
4
2
R = ——
S H o B o b Ao b
o Q:{L 0’5\ 02{} Q:\ 0‘51’ 0’5’\ Q?‘}

W 10 -3, MuH

Puc. 5. 3aBMCMMOCTb CKOPOCTM BOCCTAHOBMEHUSI OT CTEleHi BOCCTaHoBMe-
Hus: W = f(R)

AHANN3 NOAYYEHHbBIX 3aBUCUMOCTEN NOKasbiBaeT 0cob0 KOHTpACT-
HYIO CBA3b C TEMIMEePaTypPon CKOPOCTU BOCCTAHOBNEHWUS LUMXTOBLIX Marte-
puanos (puc. 3). C yeennyeruvem temnepatypbl 601ee MHTEHCMBHO NPo-
MCXOAAT NPOUECCHI BOCCTAHOBNEHWUS Y1 YMEHLLIAETCH NPOAONMKUTENBHOCTL
MHKYBaunoHHOIro nepuoga. Hannume nHkybaumMoHHOro nepmnoaa, xapak-
TEPUIYIOLLEFOCH O4YEHb Manol CKOPOCTLIO peakuum, CengetTenscrayeTt 06
aBTOKaATaNMTUHECKOM Xapaktepe BoccTaHoBAeHUs. Kak BuaHO 13 AaHHO~
ro rpadmka, Ha HAYanNLHOM 3Tane Xoh, BOCCTAHOBIEHWUS NUMUTUPYETCS
KVHEeTU4YeCcKon CTQAMEVI npouyecca, T. . CKOPOCTbIO COBCTBEHHOIO XUMN-~
4ecKOro aKTa.

ABTOKATANUTUYHOCTL NPOLLECCa COCTOUT B TOM, YTO OH NOKANU3yeT-
CA 8 OCHOBHOM Ha rpaHvue pasgena ¢a3s «oKcug — TBEpabie NPOAYKTbi
BOCCTaHOBAEHUS», KOTOPAast ABNNETCS c80e0cbpa3HbiM KatannaaTopoMm, BO3-
HUKAIOLWMM B XOAEe caMoro npouecca (asrokatanma). B xoae npespalye-
HUA GPOHT peakuun BeICTPO yBEANYMBAETCS, [OCTMIAeT MakcMMmyma, 3a-
TEeM YMEHbLIAETCs 3a CHET NepexnécroiBaHns U B3aUMHOIO COBMELLLEHUS
YacTHbIX GpPOHTOB. KpoMe TOro, HaunHaeT OlyLIaTbCA CASPXMBAHME NPOo-
ueccos anddyavin B 060Ux COOTHOLLEHUAX B NOPax okcuaos. B peaynb-
Tare HaGHIO,El,aeTCﬁ camMo3amMenneHme npotwecca.

Peskoe yBenun4eHmne CKOpoCcTu BOCCTaHOBNEHWA B HayanbHbIA ne-
pnog ¢cs8a3aHo C 6yprlM npoTekaHneM peakunn nerko BoccraHasnmBa-
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€MhIX OKCU0B XEenesa, a fanbHeliee CHIKEHNE — C HAa4anoM peaxkuyuii
BOCCTaHOBAEHWS TaK Ha3bIBAEMbIX TPYAHO BOCCTAHOBUMbLIX METANNOB, B
4acTHOCTU MapraHua u kpemnus. C nepexonom Si0, 8 SiC npw pansHen-
wem nogLeéme Temnepatypbl 6onee 1600 °C npomcxogut BaanMoaencTevie
Si0, ¢ SiC ¢ obpasoraHuem Si meTannm4eckoro. B ycnosuax TeCHOro KoH-
TaKra OKeupos Si0,, A1,0,, BaO ¢ C, v SiC NPenMyLLLeCTBEHHO NAET peak-
ums ¢ obpaszoBaHueM KpPEMHUAANKMUHWEBOIO Cnfasa ¢ cogepxaHmnem
6apua po 10 %. Mpu 3ToM cnenyeT OTMETUThL, YTO HapylueHue CTexmno-
METPUYECKOro paBHOBECUS M COOTHOLLEHUS LWWUXTOBOro mMartepwuana
Si0,/41,0, 3a npenenom 3,5-4,5 n cogepxaHnem BaO seilie 15 % 8 wuc-
XOA4HOW WUXTE NPUBOAUT K MHTEHCUBHOMY LUMakoobpasoeaHnio u Bo3-
pactanuvio kapobugHoii dasw SiC.

Aanee no koHUa oneiTa TEMNIEpaTypa ocTtasanachk NOCTOAHHOW U
NPOUCXOAUAD NOCTENEHHOE CHUXEHWE CKOPOCTU NPOLECCa, YTo 0Bbsc-
HAETCH B3auMoOaENCTBUEeM kapbuaa kpemHus ¢ Si0,, Al,0, n BaO. 3ameT-
Has CKOpPOCTb rasndukauun ¢ obpasosaHneM CO, CBA3aHa C BOCCTA-
HOBNEHUEM XeNnea3a n KpemHust, €€ nHTeHcndukaumsi C NOBLILLIEHUEM TEM-
neparypbl ABAAETCS pe3ynbTaTOM COBMECTHOrQ ydacTusi guccoumna-
uuM, aacopbummn u 3NEKTPOHHOM 3MUCCUM,

Taknm 06pasom, Ha OCHOBE NPOBEAEHHBIX 3KCNEPUMEHTANbHbIX UC-
cnegoBaHuiA N0 COBMECTHOMY BOCCTAHOBASHWMIO KPEMHUSA, aiOMUHNS
6apus U3 CMEecH LUNXTbI YINUCTOI NOPoAabl, KBapuuta n okcnaa 6apus
npu CTyNeH4aToM NOBLILLEHUM TemnepaTypbl 0o 1600 °C n BuioepxKon
npu 9TON TeMnepaType MOXHO caenath caenylolme BuiBoabl:

~ CTEeNeHb BOCCTAHOBNEHUS C NOBLILWEHVWEM TeMnepaTyps! yBenn-
yuBaeTca. MakcumansHas cteneHs BocctaHosnenuns npmn 1600 °C poctu-
raet 0,4677;

— CKOPOCTb BOCCTAHOB/EHMWS C NOBbLILEHWEeM TeMnepaTyphl yeesnu-
yusaeTtcs. MakcumanoHasa CKOPOCTb BOCCTAHOBAEHWS COCTAaBARET
13-10° MuH

~ copepxanue CO, C NOBbILEHVEeM TeMNepaTypPbl YMEHbLUIAETCH, a
CO ysenuuusaetcs: npu 7= 1000°C C0,=13 %, npu T=1600°C
C0o,=0%.

Beixop, CO, Habniopaetcs ao temnepatypsl 1500 °C, yto ceuperens-
CTBYET O BOCCTAHOBAEHUWN XeENe3a U KPeMHUS No JUCCoUnaunoHHo-aa-
COpBUMOHHOMY MEXaHU3My. YCTaHoBneHne BeIXoAa rasa CO, npvt Komn-
NeKCHOM BOCCTAHOBNEHUN UMEET BaXHOE 3Ha4YeHue AN yTOUHEHUs pac-
YeTta MartepuaneHoro 6anaHca nnaeku 1 B LENOM COBEPLWIEHCTBOBAHMA
TEXHONIOrMYECKNX MPOLIeCCOoE,
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bapu 6ap kesae kpeMHugi, anmoMuHuai Sipnecin kannoiHa xenTipy GoMbliHWA KMHETUKa-
rbiK 3epTTeynepAin HoTmxenepi kenTipinreH. WMXTaHbIH KaNNoiHa Keny gspexeci MeH
KelnAaMabifbl TemnepaTypanbi 1600 °C-re pewvin ecyimeH ceikeciHwe 0,4677 xoxe
13-103MuH" geitin eceTiHairi xepceTinrex.

Tyhinai cesgep: WnxTaHs! KannbiHa KenTipy, KPeMHui, anioMuuni, 6apui, kKnHeTuka-
nblx 3eprreynep.

The results of kinetic investigations of joint reduction of silicon, aluminum in presence of
barium are cited. It is shown that degree and speed of burden reduction with temperature
increase up to 1600°C increase correspondingly up to 0.4677 and13*10= min.

Key words: reduction of burden, silicon, aluminum, barium, kinetic investigations.

Appec: Kaparangutckasa obn., r. Temuprtay, yn. llenuna, 34
KapMeTW

Ten./®axc: (3212) 91-56-26
E-mail: AS_nurum@mail.ru
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XuMuna. XMMUNYECKUE TEXHOOTVN

YAK 661.2 MPHTI 61.31.29

OCOBEHHOCTHW OUMUCTKU TEXHUYECKOW CEPHOW KNCNOThI
OT NPUMECENW, BOCCTAHAB/IUBAIOLWWUX NEPMAHIAHAT
KAJINS

H. 10. Jly, C. E. Miocembaena, K.7.H., A. A. XapmeHOB, [.T.H.*

XUMKWKO-METaANNYypPriruecknii MHCTUTYT um. XK. Abuuiesa

HaumonasnbHbiit HEHTP NO KOMINEeKCHOW nepepaboTke
MUHEepansHoro coipbsa Pecnybnvkv Kasaxctan*

Breinyck TexHunyeckon ceprow kncaotol (TCK) Ha meTtannypruvec-
KMX npeanpmatusax pecnybnnku Toneko 8 2000 r. coctasun okono 1 MAH T
[1]. OgHako npu aToM NpeanpuaTUs, KOTOPLIM TpebyeTca kucnota 6onee
BLICOKOTO Ka4ecTsa, UCNbIThiBaloT peduvuvt. Buibop chocobos nepepa-
60T1kn TCK n nony4eHna KMCNOT YNyHIIEHHbIX MAPOK, COOTBETCTBYIOLUMNX
Hopmam no FOCT 667-73 u 4204-77 pnsa akkyMmynsaTOPHOA 1 peakTueHoR
KWUCNOT, SBNAAETCA ANN HALLEro PernoHa akTyanbHOW 3agayeid.

dbusnko-xummyeckme nccnegosanna TCK nokasanu CROXHbIA CO-
CTaB NpUMecen, KOTOPLIN XapakTepuayeTcs NPeriMyLLeCTBEHHO NOBbILLIEH-
HbIM COAEPXaHWeM PacTBOPEHHbIX 3arpadHeHuit. B 4acTHOCTH, Mo Tako-
MY NOKa3artenio, Kak MaccoBas 40Ns BeweCTs, BOCCTaHaBNNBAOLLMX Nep-
MaHradHar kanuma (BBIK), ponyctnMmbie HOPMbI, NpeAbasnaembie
FOCT 667-73 k akkyMynaTOPHOM KNCNOTe, 3aBbillieHbl No4YTh B 5-7 pas.

K BOCCTaHOBUTENAM NepMaHraHata Kanus B TEXHUYEeCKOW KucnoTe
MOXHO OTHECTW OPraHn4yeckne NPUMecu: yrnesoaopoabi, NPOAYKThLI UX
TEPMUYECKOro PA3NOXEHNS, NIUTHOCYABGOHOBYIO KUCAOTY WU €e Conu, uc-
NONb3YIOWWECH B METANNYPIrMYECKOM NPOUIBOACTBE B Ka4eCcTBe CBA3Yy-
owero (OKBK) Ha avane rpanynuposBaHus KoduewtpaTa [2] » pacTtso-
PEHHbI CEPHUCTLIN anruapua,. MpucytcTBue nuriocynsdoHaTos B Xea-
kasraHckon TCK noareepxpaetcsa Hannymem B UK-cnektpax obpasuos
HEepPacTBOPUMOro 0CaaKa KUCNOThI 1onoc nornolwenus [31, cooteetcrey-
I0UUX KOMANIEKCHBLIM coeaunHeHmnam Fe, K, Al-nnrHnMHCYns$hOKUCNOTH, KO-
TOPblE XOPOWO CONacyloTea ¢ NUTepaTtypHbiM aaHHsimu [4]. MpucyT-
ctemne SO, B pacTeope YyCTh-kameHoropckoit TCK obwsicHseTcs Hepo-
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CTaTO4YHO NOJIHBIM OKUCNEeHUEM erp [0 CEPHOro aHruapuaa B KOHTaKT-
HOM annapare 13-3a HeNoOCTOAHCTBA OBBLEMOB U COCTaBa NOCTYNAIOUWEro
rasa. MosToMy B MOHOrugpartHbiii abcopbep NOMMMO CEepHOro aHrug-
pyha NOTOKOM YHOCMUTCH U 4acTb HENpopearnpoBaBwero CEPHUCTOrO
asruapuaa.

B cB831 c 3TUM NpencTasnaiT MHTepec nccnegosaHns No paspa-
60TKe CNoco60B yaaneHus n3 TeXHUYECKON CEePHOR KMCIOTbI Uk NOHU-
Xenus (0o nokasarenein, npegbasnaeMbix FTOCTamMu K yny4ueHHsIM cop-
TaM KMUCNOTbl) MACCOBOW 40NN BEWECTB, BOCCTAHABMNBAIOLWNX NEPMaH-
raHaTr kanua. Ons pewenua 2101 3apadvu METOAOM MHOFo¢akTOPHOro
nAaHupoBaHus skcnepvimedTa [5] nsydyeHa 3aBMCUMOCTL CTENEHN O4UC-
TKWU TEXHUYECKOW CEPHOM KUCAOTbI OT NPUMECER BEeLeCTB, CMOCOBHLIX
BOCCTaHaBNVBATL NepMasraHar kanma. Bapsupyemblie dpakrTopbi: Temne-
patypa t °C (20, 40, 60, 80, 100); Bpems Harpesa Trep , mut (10, 20, 30, 40, 50);
Bpems otcToa T, ., CyT (1, 3, 7, 28, 56); 06bem .D,oGaBnﬂemoro okvcnhuTens
(nepekucu Bo.u,opop,a) Ha 1000 mn cepHoit kncnotel V., Ma (0,5; 1,0;
1,5; 2,0; 2,5). Yka3aHHble npeaens nameHeHus GakTopoB Bb|6paHb|, nc-
X048 u3 ocobeHHoCTer NpeaBapUTENbHO NPOBEAEHHBLIX ONbITOB NO OYUC-
ke TCK. [ina uccnenoBaHuit Mcnofib30Bann CEPHYI0 KUCAOTY
{d = 1,825 r/cm?), copepxauyio npumecu, %: xeneso — 9-10°2; BewiecTsa,
BOCCTaHasnMaaowme nepmaHraHar kanua — 31,2; xnopuasl — 5-10°5; npo- -
KaneHHbih octatok — 2-10-2; opraHnyeckue — 2-10-3; Muiwbak ~ 3-104;
Meab ~ 1-10°3; cauHey — 2-10-3. Myukumen n NUMUTUPYIOLIERA cTaaueit
oqnctkn TCK ssnancs ob6vem 0,01 H pacTBOpa fiepMaHraHara Kanus, ua-
pacxon0BaHHOIO Ha TUTpoBaHne obpasua KMCnoThl, 8 M. Onpepenexve
maccosoit nonv BBIK nposoawunn no meroankam [6, 7].

MyTem ncuncneHus crpynnMpPoOBaHHbLIX COOTBETCTBYIOLMM 06pa3om
AKCNEPUMEHTANbHBIX AAHHLIX, OTHOCALLMXCH K OJMHAKOBLIM YPOBHAM ¢ax-
TOPOB, HalAeHbl YAaGTHbIE 3aBUCMMOCTU maccoBon ponu BBIK
{(Vkmmo o MJ1) OT TeMneparypbt, NPOAOMKNTENLHOCTY HArpesa, BPeMeHn
OTCTOA Y1 06 bEMA OKNCASIOLLErO areHTa, KOTOPbLIE Onucany Cneayioumm
YPaBHEHNIMMA:

Vi Mno, =2-104( °CY* - 1,7-10%(t °C) + 17,82; R=0,7629, 1,=3,16>2 (1)
Vi Mn0oy=2:10%(x,,,, V' ~ 1,6:10%(t,, ) + 18, R=0,1119,£,= 02 <2 (2)
Vi Moy = 33.2(x,,,, y*%%, R =0,9936,1,= 133,87 > 2 (3)
Vk Mno, =-0,40(V,,, )+ 18,13, R=0,7783,1,=3,42>2 (4)
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ALEKBATHOCTb NOMIYHEHHbIX YPAaBHEeHWU ONpenensan no aHa4eHnsaMm
KO3 PUUNEHTOB HENMHENHON MHOXECTBEHHON KOppenaumu R 1 3Ha4n-
MOCTH £, [5, 8]. 13 COBOKYMHOCTU NONYUEHHbBIX TOYEHHbLIX 3ABUCUMOCTEN
(pucyHok a, 6, B, ), MANO3HAYMMOW 0KA3anNaCb MOOenNb VKMnO4 (rwp)
(R=0,1119,¢,= 02 <2). Pasbpoc akcneprmMmeHTanbHbiX TOHEK TaKOB, Y4TO A1s
ee onucaHua ucnonba3oBarna napadonuyeckas GyHKUNA C MUHUMYMOM
{(pucyHOK, 6). Takoi xoa KPUBOH COBNARAET C peaynbLTaramu npensapmw-
TenbHbIX oNbITOB NO ouucTke TCK. 3ameueHo, 4To ¢ yBenuyeHmemM npoaon-
XUTENbHOCTM BPEMEHUW HArpeBanus KUCRoTbl Habniopaertca ymeHsule-

Hue Maccosoit nonn BBNK nuwe a0 Viamo, ~ 17-18 mn (r"azp~ 25-30 MuH),
vKMnO4’ M VKMnO," Mn

20 e 20 o e —y
19 19 !
17 17 - i
16 16 - !
15 | . : . r . 15 . . i
0 20 40 60 80 100 120 0 20 40 60

teC Tyarpr MUH

a) 6)

Tovc'rcm‘ CyT v,

oxucn’

B) n

YacTHble 3aBUCUMOCTU maccosoit gonu sewects (V,,, .., M), coaep-
xauwmxcs 8 TCK, cnocobHbix BoccTaHasnueaTe 0,1 1 pacteop KMnO,: a)
oT temnepatypbl 1°C; 6) oT BpeMeHu HarpesaHus T B) OT BpemeHn

oTcTos T

nazp'

omem' ) OT OBBbEMa okucnutens v,
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npu Hopme no FOCT 667-73 ana akkyMynaTOpHON KMCAOTH Vi, . ~4,5-
7.0 M. Takoe yacTnyHoe ymeHblieHne BBITK MoxHO 06bACHNTL yaane-
HMeM HeCBA3aHHOI o, NerkoneTy4yero Anokenna cepbl. Vlsaecmo, 4yTO cep-
Has KNCNoTa NocpeacTBOM BOAOPOAHLIX CBR3en obpasyeT ¢ BOAON paf,
rMapaToB, KOTOPbIE ONPeRenaT CTPYKTYPY PAcTBOPOB WU NX aKTUBHOCTbL
B pa3nuuHelx peakunax. Nockonbky TCK asngetcs ewe 6osee CnOXHOR
CUCTEMOIA, B KOTOPOW COAEPXATCA PACTBOPEHHLIE MPUMECH PA3NUHbIX
MeTaNNIOB, OPraxmkm 1 T. 4., TO YBENn4eHwe NpoaoikKuTensHOCTY Harpe-
Ba cabiwe 30 MUH BEAET K HeA0CTaTKy KMC/IOpoaa B CUCTEME «KUCNOTA —
80A3a», HEOOXOAUMOrO AfISl OKUCEHNA KakK OPraHnYecKux npumeceit, Tax
M npuMecei ABYXBaNEHTHOro Xxeneaa. 370, B CBOIO O4epenb, 3aaepXmsa-
et n o6pasoBaHue MULLEN TPEXBANEHTHOMO XEeNesa, KoTopsie, aacopdu-
pys opraHuseckue npvmecu ¢ o6pasosaHnem accoumaTos, 0CeaalnT Ha
OHO, TEM CaMblM YMEHbLUAs KONUYECTBO npumecen. ansHeiee temne-
paTypHOEe BO3AENCTBUE NPAKTUYECKM HEe MeHAEeT MaccoByio gonio BBIIK;
6onee Toro, Harpes BELET K yNapuBaHMIO PaCTBOPOB, a 3Ha4YNT, K KOHLEH-
Tpaumu npuMmecei, U BU3yanbHO HabNioaaeTcs U3MeHeHUe UBeTHOCTU
kmenotel (opmH 3 FOCTupyemeix nokasarenei). Takum obpasom, ectb
OCHOBAHUA YTBEPXO0ATh O MAaN0O3HaA4YMMOCTU AAaHHOIO pakTopa B N3yUYeH-

HoW o6nacTu, noatomy B 0606wWalowee ypasHenne GyHkuma Viayo, (T
HEe BKMIOYaEeTCA.

Nccnepyemeie 3asucumocTu  Viumo, (t°C), Vimno, (t,,,.,) "

naep)

VKMnO4(Vwmm) NONYYUNIUCH 3HAUUMbIMU DYHKLMAMU (PUCYHOK, &, B, I}, Kpn-
Bas 3aBMCUMOCTWU OT TEMMNEPAaTYPb! POXOAUT Yepe3d SABHO BblPAXEHHbIA
MutiMym 8 obnactu t = 50-60 °C (pucyHok, a) n onucaHa ypasHeHNEM fna-
pabons! (1). Buibop Tako#n 3aBUCUMOCTU OBBLACHAETCH U HU3NYECKUM
cMbIcnoM. OCTaBLUIMECHA HEOKUCTTIEHHBIMM, OPraHN4eCKNE KOMITIEKCHE C NO-
BbillIEHNEM TEMNEePaTyPbl YacTYHO rnaponmnaytoTca. CeoBoaHbIN cepHy-
CTbI aHrMAPUVA, KOTOPLI He yCnen yneTy4uTbCsl, BCTYNAeT B peakLmio Cynb-
bdUpoBaHKWS OTOENbHbBIX 3BEHLEB PA3BETB/IEHHBLIX OPraHU4ECKNX MOAIEKY,
0719 HEro UMEIOTCSH BCE HeOBXOAMMbBIE YCNOBUS (TeMnepaTypa, CUTbHOKUC-
nas cpega) [9]. Takum 06pa3oM, NoBLILLEHE TeMnepaTypbl Ao 100-120 °C
BbI3LIBRET M3MEHEHWE COCTABA KOMMNIEKCHbIX OPraHnUiyeCKnX COeaUHEHUIA,
pacTeopeHHbix 8 TCK, HO HE yMEHbLLAET UX KONWUYECTBA. YBENnieHue Tem-
rneparypbl BbilLe yKadaHHbIX NPeaenos 3KOHOMUYECKU Y TEXHUYECKN HE-
uenecoobpasHo, NOCKOMbKy NPUBEAET K AafbHENLEMY N3MEHEHWIO CTPYK-
Typbi  akTnBHOCTY TCK (napb! KUCAOTh!, KOHLEHTPUPOBaHue nNnpuMeceis,
M3MEeHEHWEe BHELWHEero BUAa KUCNOThI, NPOLECce KOppo3un N T. 4.).
AHanNn3 skcnepuMeHTanbHbIX AaHHbIX K MONYYEHHaA YacTHasl 3aBu-

cymocTs Viamo, (1, ) NOKa3anu, 4TO NPOLECC OYMCTKN TEXHUHECKON KNC-

omoem
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notet ot BBMK 60onbluie BCero 3aBUCUT OT NPOOO/DKUTENBHOCTI OTCTOS.
Tak, 3a 28-30 cyT. kpuBas 3aBUCUMOCTU BLIXOAUT Ha 06nacTs 3Ha4eHua
VKM,,04 = 4,5-5,0 mn, T. €. HACTYNaeT NpakTU4eckmn caMmonpPon3BoIbHOE O4M-
wenmne kncnortel ot BBNK ao Hopm cornacho MOCT 667-73. Ha Haw B3rnag,
TakoMy NOBEAEHMNIO 3aBUCUMOCTM MOXHO OaTb clieayliee obbacHeRve.
CepHUCThI anrugpul, aBRsisch Guanmyeckn pacTeopeHHsivm B TCK, paxe
rnpvi KOMHATHON TeMneparype, B NPoLECCe ANUTENLHOro OTCTON yneTyyn-
Baerca. OpraHu4eckue npuMecu (MaayT, NMrHocynbgoHaThl U 4p.), 88na-
S1ICb aHNOHHBLIMW, MOHOMEHHLIMWY NOBEPXHOCTHO-aKTUBHbLIMUA BELLECTBAMN,
ancopbupyioTCs HA NOBEPXHOCTU MEKMX HacTul, Muuennsl Fe3+ (kpyn-
Hble HacTuLbl) B NPOUECCE accoumaliim unu arperayum (3axsar Meskmx
4acTuL), KaK MEXAHWNYECKas CYCNeH3uns ccenaloT Ha aHo. [puyem yeenu-
yeHune NPoOCMKUTENLHOCTU OTCTOA cebiwe 40 CyT. NPUBOAUT NpakTu4ec-
K K nonHomy yaanernuio BBIIK. ITosTomy nayyaemas sasmcumocTts BBIMK
OT 4NMTEeNbHOCTU NpoLecca OTCTOS UMeeT BUA ybsiBatowen napadonb n
onucaHa COOTBETCTBYOLMM YPABHEHUEM.

MNonyueHHas Hamm hyHKumA VKMnO“(VOK"C”) OnCaHa ypaBHEeHWeM nps-
MO ¢ yBbiBaHUEM U NOAYYMNACH 3HAYMMOW (R = 0,7783, t,=3,42>2), uTO
BNoNHe 0BLACHUMO, TaK KaK OKUCNEHUE C LENLIO YAANESHWA OPradn4ec-
KUX COEONHEHUA 13 KNCNOTHI — U3BECTHLIN TEXHOOMMYEeCKui npuem. Ta-
KO XOA KPUBON HE NPOTUBOPEUYNT U PUBNHECKOMY CMBICTTY, NOCKONBKY G
yBenuienmem obnema okucnurens (33 %-Haa H,0,) Bonbliee Yncno opra-
HUHECKUX MONEKyN oknciseTcs. Bnuavne daxktopa v, B n3yveHHol 06-
nacm ot 0,0 no 3,0 mn Ha konudectso BBIIK nokasano, 4TO HOPMSI,
NPEeabABASEMbIE K KUCJIOTaM YNYULUEHHLIX COPTOB, NO 3TOMY NoKasaresnio
HEe OoCTUralTcd. YBenvueHe Konu4ecTBa nepexmcu Boaopoaa Bbillie
YKas3aHHOro BEepXHero npegena Befert K nepepacxony AOPOrocTONAWEero
npenapara, a TaKkke K YMEHbLLLIEHMIO OCHOBHOIO rokasaTens kadecTsa cep-
HOW KNCNOTHI - MaccoBoit fonn H,50,.

Ha ocHoBaHnn aKCnepumMeHTanbHbIX AaHHbIX 1 C y4acTUeM 3Ha4u-
MbIX HaCTHbIX DYHKUWNA nonyunnm mHorodakTopHoe 0606LeHHOe ypas-
HEHWE CTEeNeHN OYNCTKN TEXHUHECKON CepPHO KUCNOThl OT BeWECTs, Cro-
CcoBHbIX BoccTaHaBnmeath 0,01 H pacTeop nepmanraHarTa kanus:

Vi bn0g » M1 = [(16-10°5(t °CY — 17-107(¢ °C) + 17,82) (33,1 74-2%Comen))
(-0.40-103(F )+18,13))/17,53122, (5)

OKHCHT

ApexBaTHOCTb MATEMATUYECKOW MOAENY NOATBEPXOACTCA 3HAYEe-
HuamMn Koadouumenta xoppensunm R=0,9939 n 3HaynmocTn
1,375,49 > 2. [loBepuTtenbHbii uHTepsan coctaenaet § = +0,005.
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Takum 06pa3om, METOAOM METEMATUHECKOrO NNAHNPOBAHMA 3KCNe-
PUMEHTa N3Y4eHb! YCAOBUS OYUCTKN TEXHWUYECKOW CEepHOW KUCNOTbl OT
NpUMeceil BeLLeCTs, BOCCTaHaBANBAIOWNX NepmanraHar kanms, Monydex-
Hbie OaHHbIe NoATBEPXAAT NPaBMNbHOCTL NPMMEeHAEeMbIX TEXHONOI -
H4EeCKUX NPUEMOB, NO3BONKIOULNX, €CNN HE NONHOCTLIO YAANUTb, TO NOHM-
3nTb MaCCOBYIO A0/110 BelecTn, BOCCTaHaBaBawLWnX NepMaHraHaTt Ka-
nva Ao nokasareneit, coorsercreylowmx FOCT 4204-77 pnst KWCAOT Map-
K «4». ONTUMaNbHBLIE YCNOBUSR OYNCTKU TEXHNYECKON KMCNOTh!, oBecne-
YmBatoUne makcumansHoe yaanedue BBIMK n3 pacueta Ha 1000 mn TCK,
npyY 3TOM cnegylowme: NPOACIKNTENBHOCTL OTCTOA — 28-30 cyT.; 0Obem
aobaensemoro okncnutens (nepekucs sogopoaa) — 2,0-2,5 mn/n; Tem-
neparypa segeHus npouecca o4mcTkm — 60-70 °C; pnvrensHOCTs Harpe-
Ba - 25-30 muH,

C yueToM npoBefeHHbIX MCCnenosaHnini No BuIGOpY ONTUManbHBLIX
YCNOBUIA O4UCTKU HEKOHOVLMOHHOW TEXHWUHECKOW CEepPHON KUCNOTH OT
OpraHnYecknx NpuMecen 1 oCTaTtkoB CEPHUCTOND aHrnapuaa paspabo-
TaHa TexXxHOoA0orm4eckas cxema O4YnCcTkum KOHU,eHTpVIDOBaHHOI‘;I TexHun4ec-
KOW CEepHOW KNCNOThl. Pe3aynbTathl paspabotok samieHsl npegsapmvi-
TenbHbiMU NatenTamu [10,11].
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Kanuit nepmanraHaTbiH KannoiHa kentipyre kabineTTi TeXHUKANbIK KYKIPT KbitUKbiNibiH
3aTTapAbly, KOCOACKIHAH Ta3apTy ASpeXeciHiy Tayenpiniri seprrenred. Konanuyuanoik
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Kocnanap, KyKipTTi aHruapua.

The dependence of degree of process sulphuric acid cleaning from admixtures of
substances able to restore potassium permanganate is studied. The optimum conditions

of cleaning of off-grade process sulfuric acid from organic admixtures and residues of
sulfuric anhydride are selected.
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YK 541.13:546 MPHTU 31.15.33, 63.37.91

OKWUCJIEHME NANNAOUSA B OTPABOTAHHDLIX KATAJIU3ATOPAX
B 3NEKTPOXMMUYECKOWA CUCTEME
B PACTBOPAX XJIOPUCTOBOLOPOAHOWU KUCNOTb!

b. 10. Horepbexos, k.x.H., B. A. AGunpgaesa, K.X.H.,
C. I'. LLinaxoBa, k.x.H., A. C. YaubiwueBa, A. M. Kapakywena

MHCTUTYT OpraHnyeckoro karannsa v 3neKTpOXnuMnm
M. [. B. COKONbLCKOro

B nocnenHee Bpems BO MHOIMX CTpaHax 0coboe 3HaveHne npmaa-
eTcs pa3paboTKe TEXHOMONHECKUX MPOUECCOB BbiAENeHVA MeTanoB nna-
TMHOBOﬁrpynnblM3BTOpMHHHXCHpbeBHXMCTOHHMKOB,BHaCTHOCTM,MS
OTpabOTaHHbLIX KATANN3aTOPOB HENTPANM3auw BulBPOCHLIX ra3os npo-
MbILI/IEHHLIX NPeanpuaTUA v apToTpaHcnopra. Pewexue aTon npobne-
Mbl NO3BONSIET COKPATUTL 3aTPaThl HA UX BblENEeHNe C NCNONL30BAHNEM
METANAYPIrN4ECKNX TEXHONOrMA N SKOHOMUTL 3anachl NPUPOAHLIX MeC-
TOPOXAEHWIA, COoepXaLluux nannaguia n nnaTuHy.

MpoeeaeHHbIMN paHee nccnenoBaHnsaMU 6biN0 NnokasaHo [1], uto
nepeso, Nannaams B pacTBOP U3 OTPaboTaHHbLIX KaTanM3aTopos HeurT-
panusaunm BHGpOCHbm razoe MOXHO oOCcywecTsnaTb NoA AeﬁCTBMeM
6 Monb-A! XNOPUCTOBOACPOAHON KUCNOTL, COAeMKALLEHA OKUCIUTEND, B
KauecTBe KOTOporo 6biia NCNONL30BAHA Nepekuck BOJOPoAA.

Oxucnexvie nannaaua NpoTekaeT Mno CReayiouein cymmapHon pe-
akumu:

Pd+2HCI + H,0, > PdCl,+ 2H,0 . (1)

Hapsiny ¢ OCHOBHO peakumen 4acTUHHO NPONCXOAVT paspylueHue
HoCcUutTend.

ALO, + 6HCl 24ICL +3H,0. (2)
Janee xnopuCTbIA anioMUHUA MMOPONN3YyeTca No peakuun;
AICL,+3H,0 <> A(OH), + 3HCI . (3)

B pgaHHOr paboTe B peakunmn OKUCIIeHUs Nnanfaaams ucnonbsosa-
ANCL PACTBOPbI XNTOPUCTOBOAOPOAHOW KUCNOTLI, copepxauwme xnop. fNoc-
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negHnia NnonyYann B aHOAHOM NPOCTPAHCTBE peakTopa, B KOTOPOM MNpo-
M3BOOMNOCH BblWENnaynBaHme nannagmsa. 3neKTpoxmMuiueckas cucrema
cocTofAna N3 Asyx rpadmtoBLIX anekTpoaos. KatoaHoe v anogHoe npo-
CTPaHCTBO pPasfensinoch NOpPUCTbIM CTEKNSIHHBbIM QUILTPOM. DnekTpu-
YEeCcKU TOK NoaaBancs OT BuINPAMUTENS Hepes CUCTEMY perynnuposaHna
HanpsxkeHns. CooTHoWeHne XNakon ¢asbl K TBRepaoh B aHonMTe CocTas-
nano 1: (4-8). B peakTope ¢ 06paTHbIM XON0OAUIBHUKOM OTPa6OTaHHbLIM
Karanusartop, cogepxawun 0,5 % nannagus, npu nepemMelunsaHnum ob-
pabaTbiBancs pacTeopamMu XnopucToBOAOPOAHON KMCNOTLI, coaepxatlei
pacTBOPEHHbI XNop, 8 TedeHne 240 muH npu Temneparype 70-75 °C,

MNposeaeHHble NCcNefoBaHnA NOKasank, YTO B pe3ynbTare B3anmo-
AENCTBUS 3INEKTPOANTA C HOCUTENIEM MeTannuueckoin ¢$asbl karanmsa-
TOopa (peakums 2) n nNoa ASNCTBUEM 3NEKTPUYECKOro Toka KOHUeHTpa-
LA XNTOPUCTOBOAOPOLHOM KUCNOThl U3MEHAETCH.

M3 pannbIX, NpeacTaBneHHbiXx Ha puc. 1, MOXHO BUAETb, 4YTC 3a
240 MyH NCxoQHas KOHUEHTpauust XNopUCcTOBOAOPOAHON KUCMOTbI OT
0,22 Mone-n"' NOHWXaeTcs NpakTUHecK 4o Hynsa (kpueasa 1).

C,cp MONB-N
04 } . _ 4
03}
3
0'2 L .\ .
T.h- : . .
.
ot 02\
\ 1 o
. N —— i T, MUH
0 60 120 180 240 300

Puc. 1. MameHeHUe KOHLEHTpaunm XNopucTOBOLOPOAHON KUCNOTHI B
aflekTponuTe B NpoLecce BoillenaynBaHWs Nannaavs u3 KatanusaTo-
pa. Bea pononHutenoHoro seepenus HCI, CHCI mone-v 1 — 0,22 2 —
0,40. Mpukansisaune HCI, C,, . monb-n': 3 -0,22; 4 - 0,40. 1 - 0.25 A-cm?
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Py HaYaNbHON KOHUEHTPAUUM KMCNOTH! B dnekTposute 0,4 MONk-517!
33 9TOT Xe nepuojs BPeMeHu ee KOHUEHTPauma yMeHbillaeTcs Ao
0,05 monbk-°' (kpueas 2). Bo nsbexaHue naMeHeHns KMCA0THOCTY dnek-
TPG/NTA U COXPAHEHUN COOTHOLLIeHVS TBEPOCH 1 XUAKOR $Ha3 B peakTop
npuKanbIBancs pacreop, cogepxaumit 12 mons-n-' HCI.

Ha puc. 2 npueBenensl fadHbie, NoNyYeHHbie npuv pasnnyHoR NoT-
HOCTW aHOAHOro Toka 6e3 noaaepKaHus MOCTOAHHOM KOHLEHTPaLV X0-
PUCTOBOAOPOAHON KUCNOTh! B 3/1EKTPONUTE.

n, %
80 r
Re]
2
60 | e
o/
- 1
40 o
20
J, A-cm?
0 0,06 0,13 0,19 0,25

Puc. 2. 3aBucvMOCTL KONWYECTBA BLILIENOYEHHOTO nannaaus
OT NMIOTHOCTW aHOQHOro TOKA B 3MIEKTPOXUMUHECKON cucreme;

CyMons ' 1 - 0,22, 2 ~ 0,40

_ B aTux ycnosusix makCumaneHulil epexon nannagvs B pacteop
apocturaet 70 % npw koHueHTpaunu HC! 0,4 Mone-A"! N NNOTHOCTY TOKA
0,19 A-cm 2. ToHmxKeHne KOHUEHTPaUMK KMcnoTst A0 0,22 Mons-n' npn
YKA3aHHOM NNOTHOCTV TOKA 3aMegsigeT fPouece Bhilenaunsanms nan-
naauvs, 8bixoa KOTOPoro B pacTeop cHuxaeTcs no 60 %. MNoewilweHne nnoTt-
HOCTY Toka OT 0,06 no 0,19 A-cm 2 yBenu4neaeT MPouUEHT BbillEeNCYeHHO~
ro nannagusi. OaHako fanbHenuiee NoBbILeHE TOKa U3-33 NOHUXKEHN]
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KOHUEHTPpaumMu KUCIOThLI HE NPUBOANT K YBENUHEHWIO Nepexoaa B pacTBop
nannagna. Hanpotue, nognepXanne NoCTOAHHON KOHUEHTPAUMN B 3NEK-
TpOnUTe XNOPUCTOBOACPOAHON KMCNOTH MOBLIWAET NPOUEHT N3BNeYe-
Hus nannaaus. B atux ycnosuax npu konuerTpaunu HCH 0,27 mone-n!
vu3BneveHne nannagna pocturaet 96 % ero HavyansLHOro ConepXaHus B
oTpaboTaHHOM KaTtanmaarope.
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CinTrineHren nanmnagui MesLUEDIHIH 3NEKTPONUTTEr aHOATHIK TOK ThiFbi3gbifsl men HCI
KOHUBHTPaUMACKIHAH Toeyenainiri aHbikTanfad. XNOpabICYTeKTi KbilLKbiN KOHUEHTPauns-
ChbIH TYpaKTbi YCTan TypfaH Ke3je OHbiH icTen Gonfan katanwusatopaarbl DacTankb
KypambiHaH nanaauai any 96 %-ra xetegi.
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The dependences of quantity of leached palladium from density of anodic current and
concentration of HCI in electrolyte are determined. At maintenance of constant concentration
of hydrochloric acid extraction of pailadium reaches 96 % of its initial content in a spent
catalyst.
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SNEKTPOXUMMUYECKMA METOA W3rOTOBJIEHUA
nonynpPOBOAHUKOBbLIX HAHOCTPYKTYP
ONS NPEOBPA30BATEJIEN COJIHEYHOIMO U3NYYEHUSA

M. B. fepravesa, n.x.H., B. H. Crawpok, f.x.H., H. H. l'ynenesa, K. X.H.,
J1. A. @orens, k.x.H., H. B. leusxoBa, K.X.H., B. B. YasikuH

MHCTUTYT OpraHuyeckoro katanusa n 8aekTpoxumumn
v, [1. B. Cokonbckoro

BbicTpoTa, € KOTOPOK yBENMYMBAIOTCA TPeboBanus kK matepuanam,
CKOPOCTK nepenayn nHGopMaumm N ypoBHIO Hay4yHbiX UccnegosaHui,
TpebyeT Pe3Koro CKayka B pa3BuTu HAHOSNEKTPOXMMUNY KaK OHON U3
rPaHnUyHbIX N BaXXHERLMX COCTABNAIOUMX HAHQHAYKM M HAHOTEXHONOr Wik,

Mpn nonyyeHn METOOOM 3NEKTPOOCAXKAECHUS PasBUTLIX MeTanmn-
YECKUX FMOBEPXHOCTENR U MMKPOKPUCTAMINYECKUX NOKPLITUA pasmepsbi
xkpucTannutos pgocturaloT 10 M. CtabunbHblie HAHOKpUCTaNnL o6pasy-
IOTCR MPY 2REKTPOOCAXAEHWN HA MHOPOAHBIE NOANOKKY. DNEKTPOoCax-
[EHWe HAHOKPUCTAIMTOR MPUMEHSETCA NS METANAM3aLinm SNeKTPOAHBIX
KOMMO3ULIMIA HA OCHOBE MOMMMMEPHBIX N1 HEKOTOPbIX APYruX nneHok. Mu-
HUATIOPV3aLMS NOBEPXHOCTHLIX CTPYKTYP ANst AMEKTPOHHLIX Npubopos,
TAK Xe Kak HeOBX0aAUMOCTL N3MEHEHNS NOBEPXHOCTHLIX CBOMCTB 3a CYeT
HaHOPAa3MepPHbIX 4acTul, NOTPebOoBana PasBUTUS NEKTPOXUMUIECKUX
HaHOTEXHONOMMIA ANS 3NIEKTPOHHOW TEXHUKIK U anbTepPHATUBHON 3Hepre-
TUKA. ‘

OcoB6eHHO BO3POC MHTEPEC K CO30aHMI0 HAHOCTPYKTYPHbLIX NOMYNpO-
BOAHVKOB ANA TOHKOMNEHOUYHLIX MPeo6pasosareneit CONHeHHOR aHeprni.
370 CBA3AHO C TEM, HTO ANS HAHOCTPYKTYPHBIX NOAYNPOBOAHUKOB USMEHST-
TCH LUMPUHA 3anpPeLLIeHHON 30Hb! U YBENMYMBAETCS cTeneHb npeobpa3so-
BaHMA CONMHEYHOro wanyyeHms. bBonblion nHTepec RpeacTasnsioT nony-
rMpoBoaHUKoBbIe coenuHenmna Cdle, CdS, CdSe, Tpohtbie coeapnenns CulnS,
CulnSe, v CuinTe, CulnGaSe, a Takke nonynpoBOOHNKOBLIE COSANHEHUS
AsGa, InP, InN, nossonsiiowme noeeicute KA npecbpasosanuna CONHEYHO-
ro uanyuexnsa po 25 %. Ux ncnonbaoBaHue B KaCcKaaHblX 3NneMeHTax npu-
BEAET K etue Honsuiemy ysenndeHuo adhekTnsHoCcTn npeobpalosanmda.
Takue anemMenTh! Hanbonee BaxHb! /19 KOCMUIECKON TEXHUKN.
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INeKTPOXMMUYECKNE MeToAbl NO3BONSIOT C BONbLLIOH TOYHOCTLIO
KOHTPOAUPOBATL COCTOSIHME NOBEPXHOCTH, BBOAUTL HeoBXoanmble aotas-
Kt A YCTpaHATbL AedeKkTel. 3TN MeTonbl AaioT BO3MOXHOCTL yaelie-
BUTb NOJIy4EHME NNEHOK NONYNPOBOAHUKOBLIX COeAMHEHU, caenaTh 3ToT
npouecc 6osiee TEXHONOTVYHLIM. YaeluesneHe Rpou3BoACTBA TOHKONNe-
HOUHBIX POTOINEMEHTOB NOZBOANT 0GECNEeHUTH OTPAcN SKOHOMUKN ae-
uieBoR anekTposHeprvien. PaspaboTtanHbie B MHCTUTYTE Oprasnyeckoro
Karannsa wn anexkrpoxummnn um. A. B. Cokonbckoro metoabl NonyyYeHus
TOHKOMAGHOUHBIX NOAYNPOBOAHNKOB UMEIOT OTNUYNS OT U3BECTHbLIX 1 06ec-
NeyrBealoT fyyiiee Ka4eCTBO NASHOYHLIX NONYNPOBOAHUKOB. YCTAHOBNEHO,
4YTO YMEHbLLLeHWEe PasMepoB 3epHa NONUKPUCTANINYECKUX NONYNpPoBOa-
HUKOBbLIX MAEHOK yNyHLIAET CBETONOIMNCWEHNE 1 YBEIMUMBAET nony4dae-
Mblid TOK. JocTuriytoie pasmepst aepna 30-50 A - He npeaen u MoryT
ObITb YMEHbLIEHB! 33 CUET JANbHeRWero passuTns BAeKTPOXUMUYECKO-
ro metoaa.

NMpougecchl, MCNONLIYIOWNE SNEKTPOXUMNHECKUE HAHOTEXHONOM U,
ABNAIOTCH BONee TEXHONOMMUHLIMK, IKOIOIMYECKU YUCTLIMM 1 CROCoBCTaY-
10T IPOM3BOACTBY KOHKYPEHTOCNOCOBHLIX TOBAPOE.

3nekvpoocaxgeHue — Haubonee adpdeKTUBHLI 1 COBPEMEHHLIA
MEeTOA U3rOCTOBAEHUS TOHKONIEHOUYHbLIX NONYNPOBOAHUKOBBLIX CONMHEYHBLIX
3NEeMEHTOB C BbICOKMM k03ddunumMeHToM npeobpazosaHns CONHEYHOR
aHeprn. ITOT METOA Obisl UCNONBb30BAH ANA 31€KTPOOCAXKAEHUA HAHO-
CTPYKTYPHbIX TOHKUX nieHox CdTe. Hanbonee nccnegoBaHO 3NeKTpOOCax-
aexve ToHKuX nneHok CdTe u3 KUCHbIX aNeKTPonuToB. MsMeHeHue co-
cTaBa INEeKTPOnMTa, UCTNONb30BaHNE KOMMEKCHbLIX 3/1EKTPOSIMTOR NO3BO-
N0 USFOTOBUTE NNEHKN NOJTYNPOBOAHUKOBOIO COeANHEHUSI C HAHOKPU-
crTananyeckumm pasmepamu [1,2]. OgHako npenmyuiecTsa aneKTPoxXu-
MUWUYECKMX METOLOB B NONYYEHUM HAHOKPUCTANIMYECKNX NMOAYNPOBOAHN -
KOB [0 CMX TOP WUCINONb30BaHbl HEAOCTATOUHO.

MNpy M3roTOBNEHWN CONMHEYHOrO ANEMEHTA NPUMEHSNN KOHCTPYK-
umio 8 hopMe NocnenoBaTENBHO PACNONOXEHHLIX CNOEB, HAHECEHHbIX Ha
CTEK/IAHHYIO NOAN0XKy. Mepsblt cnon npeacrasnseT coObo NPO3payHbIi
NPoBOAAWMIA OKCUA (Sn0,). TIpn NCNOABL30BAHUK B CONHEYHOM 3/IEMEHTE
oKCua AO/KEH UMETLb HU3KOoe cnoesoe conpotuenexue (< 10 Om-cm) n
BbICOKOE onTuyeckoe nponyckanue (> 90 %). TneHku SrO, TONUUHON
0,2 MKM HAHOCUNN METOAOM MarHeTPOHHOIO HAMbIIEHUSE HA MUKPOCKOT-
HO€ CTEKNO TOAWNHON 1,2 MMm.

BTopoii CRoit — BLINONHAOWAN POMb ONTUYECKOr O OKHA TOHKAas NieH-
Ka WUpOKOIOHHOIO NOAYNPOBOAHUKOBOrO coeanHermns CdS (E,=2, 42 aB).
Mnerka CdS TonumHoM ot 500 A 40 HECKONBKNUX MUKPOH HaHOCMnaCb me-
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TOAOM XMMUHECKOTO OCAX/AEHUA HA NPO3payHbie NOANOXKN CTEKNO/SnO,
c 92 %-HOol CBETOBOW Npo3padvHOCTbio. OfHO 13 BaXHbLIX TpebosaHuii K
COMHEYHOMY 3NEeMEHTY — TepMMYeckasl CrabunbHOCTbL FpaHuiLl pasaena
Sn0O/CdS B xoA€ NOCNEAYOUMX TEXHONOMMYECKUX CTaaui NpuroTosne-
HNA anemedTa. NMoaToMy nocne xMMuyeckoro HaHecenus CdS o6pasusl,
ONs NPUAAHUA TEPMUYECKO cTabunbHOCTK rpannye pasgena SnO/CdS,
oxuranm B armocodepe Bo3ayxa npu 450 °C. TepmoobpaboTka nneHok
CdS no3BonsieT CHU3UTb UX YOENLHOE CONPOTUBAEHNE HA HECKONBKO NO-
pagkos — or 10 go 0,1 Om-cm. Tonwwuua nnevku CdS cocraensina 0,8-
1,2 MKM,

TpeTbM CNoeM CnyXxmna ncnonL3yemas B KauecTae nornowanile-
o y3KO30HHOIO Cnos ToHkas nnexka CdTe (Eg = 1,45 3B). Bnnakas Kk on-
TUMaNbHOV — SHEPIUN 3aMNPeLUEHHON 30HbLI, BLICOKARA NOrnowaiowas cno-
COBHOCTb, NerkGCTL N HU3KaA CTOMMOCTL NPOLECcca U3roTOBNEHWA TOH-
kux rneHok CdTe MeTOOOM 3NEKTPOOCAXASHNA B KUCABIX pacTeopax, —
cnocoBCTBYIOT TOMY OBCTOATENLCTBY, UTO MNOIMKPUCTANMYECKNE TOHKO-
MICHOYHLIE reTEPOCTPYKTYPHLIE CONHEYHble anemenTbl CdS/CdTe asnaoTea
OOHVUMU U3 Hanbonee NepcNeKTUBHLIX st UCMONL30BAHUS B HOTOBOJL-
Tan4ecKmx npunbopax Ha3eMHOro reHepupoBaHna aHeprn. ToHKME NNeHKK
CdTe TonwmHOM 2-5 MKM 1IoNyYany 3neKTpoockaeHeM B NoTeHumocTa-
TUYECKOM PEXMME Ha NOANOXKY cTekno/ SnO,/CdS na anekTponuTa, co-
nepxatero voHs kagmust u tennypa [3].

Nocne 3nNeKTPOOCAXAEHUS NPOBOAUAN OTKWM TOHKORNEHOUYHOM
cTpykTypsl CdTe/CdS/SnO,/cTexno npu Temnepartype 400 °C. PeHtreHo-
¢$a30BbIM aHANM30M NOKA3aHO Ha/MuYMe Ha NOBEPXHOCTU TONLKO OQHON
dasbl CdTe cTEXOMETPUYECKOro Coctasa. Takoi snemMeHT (PUCYHOK) no-
Ka3biBaeT BEANYMHbLI NAOTHOCTM TOKA KOPOTKOro 3ambikanust 1,5 MA/cm?
¥ noreHuunana xonocToro xona 725 mB.

Pa3paboTaH TakKe MEeTOoA 3NIeKTPOOCAXKAEHUS TOHKMUX MAEHOK
CulnSe, Ha cTeknoyrnepoaHsix nognoxkax [4]. CulnSe,, Gnaropaps Bbi-
cokOoMy kOadDULUNMEHTY NOrNoUeHus N LINPUHE 3anpelieHHoN 30HbI
(1,1 aB) o6ecneuyuBaeT BO3MOXHOCTb Npeodpa3osaHns CONHEYHOro CBe-
Ta 8 $oTOTOK C BbicOkMM Kl » OTHOCUTCSH K pagy CoeauHeHnn, no-
3BOIKIOLMX NONYHUTE NONHOE npecbpa30Banie CONHEYHOro nany4ye-
HMA yXe NPy TonwuHe nnenku 2-5 MkM. FeTepoCcTpyKTYpHbIE TOHKO-
MAEHOYHBLIE ANEMEHTh C TakuM TPOIHbIM coepuHenuem, Kak CulnSe,,
noseonsioT noebichTs KM npeobpa3oBaHia CONHEYHOro N3NyYeHns B
Kackafiibix anemedTax go 25 %. BoO3MOXHOCTbL 3nNeKTpooCaXneHNA TOH-
KO NNEeHKKU MeabnHONEeBOIro auceneHnga Tem Gonee nHTepecHa, 4To
no3sondeT nony4yartb HOJ’IMKpMCTaﬂﬂMHeCKMVI MaTtepvian 37o0ro coefiin-
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Cxema dotoanementa CdS/CdTe n nadens Ans npecbpasoBaHns COMHEUHOIO
Wany4yeHys: a) YacTb COMHEYHOro Moayss, obecneumsatouiero mowHocTts 10 BT,
6) oTHOCUTEnbHast ToNWKHA Crioes 3femMeHTa
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HEHUWUS OAHOBPEMEHHbLIM COOCAXAEHNEM TPEX KOMNOHEHTOB, Takoi cno-
Cc0O6 MONyYeHUA NNEHOK OTNNYAETCH HAMMEHbLUE CTOMMOCTbLIO N0 Cpaa-~
HEHUIO C N3BECTHbIMU. MNaBHLIM HAKTOPOM, KOTOPLIA onpegenseTt po-
TO3NEeKTPUYECKNE CBOWCTBA NONYNPOBOOHUKOBLIX NNIEHOK, ABARETCH UX
cocTtas. CHMTaeTcs, 4TO NpW Kpucrasumsauuu ua pacnnasa CulnSe,
obpasyeTcs 3a cuer veepaodasHoit peakunn mexpy Cu,Se v InSe,.
Mpy 2NEKTPOXUMNYECKOM COOCAXAEHNU B HEPAGBHOBECHLIX YCNOBUAX
3TOT NPOUECC MOXET ObiTh MHLIM. YCTAHOBIEHO, YTO BbiAeNeHne nHAus
NpoOVNCXOONT NPK LOCTATOYHO OTpULATesNbHbLIX noTeHuwanax. fNoren-
Uuan ero 3neKTpoocaxaeHnus MEHSETCHA B 3aBUCUMOCTY OT COCTOSIHUS
MOBEPXHOCTY 3MEKTPOAA W CABUTAETCH B NOAOXUTENBHYIO CTOPOHY, ecinu
Ha 3AEKTPOae NpensapuTesHo ocaxaeHsl Meas n ceneH. O6pasosa-
Hue Tpoithoro coeguHenns CulpSe, BO3MOXHO NPU nOTeHUnanax 60-
nee oTpuuaTenbHuix, 4em -0,6 B. TOHKOMNEHOYHLIe 3N18MEHTbl CTEKND-
yrnepos/CulnSe, nOKassiBalOT BENUYMHLI MIOTHOCTU TOKA KOPOTKOrO
3ambikaHust 6 MA/cm2 n noTeHymana xonoctoro xoga 450 mB. Yenoeua
omxura nneHkn CulnSe, CUNLHO BANAIOT HA BeEANHUHY dboTooTKNUKA
cuctemsl. ToaTomy noapobHo KUsyyaloTes ¢asosoe COCTOSHUE U pas-
Mep KPpUCTaninToB HA NOBEPXHOCTU.

N3y4eHHbIe NOAYNPOBOAHNKOBKIE NNEHKV Y METO, UX U3rOTOBNEHUSA
pPeKoMEHO0BaRbL AN CO30aHNA CONHEYHbIX 3N1eMEHTOB.
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TuiMai )XyxanneHkans! kyH aneMeHTTepiH AamsiHgay ywin CdTe xere CulnSe, xapToi-
NaieTKi3riWTik HAHOKYPLINLIMAL! fINEKANap anyAblH ANEKTPOXUMUANBIK TACINI Kacarr-
aH. JnemeHTrepain doTocunaTTamanapbl anbiHFaH.

TyWinai ceamep: HaHOKYPLINLIMAAP, XapTeiakeTkisriwTep, wykanneHkansl Ky ane-
MEHTTEPI, 3NEKTPOXUMUSIILIK aficTep.

The electrochemical method of obtaining of films of semiconductor nanostructures CdTe
and CulnSe, for production of efficient thin-film solar elements is developed. Photographic
characteristics of elements are obtained.

Key words: nanostructures, semiconductors, thin-film solar elements, electrochemical
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PUCOBAS WUENYXA KAK NMEPCNEKTUBHOE CbIPbE
ANA nPON3BOACTBA
HANONHUTENEN PE3UHOBbIX CMECEN

C. B. E¢ppemosa, K.X.H,

HauuoHansHbI LEHTP NO KOMMNIIEKCHOW NepepaboTke
MUHEpPanbLHOro cuipbsi PK

OcobeHHOCTL PEe3NHOBOI NPOMbLILLNEHHOCTH 3aKNOHaeTCs B Bbi-
COKOW CTOUMOCTY NPUMEHAEMOIO Chipbsl, ABARIOLLErQOCH Npoaykumei pas-
NINYHDIX OTPAcneit, Kaxk NpaBuno, XMMNYeckomn n Hedrexumuyeckoin. B aton
CBA3U HA NPOTHXEHUN BCEro Nepuoaa passmning TEXHONOMMM KOMNO3n-
UMOHHLIX MaTepuanoB Ha OCHOBE 3/1aCTOMEPOB OrPOMHOE 3HAYEHUE nme-
10T BOMPOCLI 3KOHOMUK AOPOroCTOAEro ChiPbf MNN €r0 3aMeHbt Ha
tonee gewesoe [1].

CyiwecrseHHan ponsL B NPON3BOACTBE PE3MHOBbLIX CMECen npuHan-
NEXUT aKTUBHLIM HANONHUTENSM — TEXHUMECKOMY yrnepopny (caxe) u
amopdHOMY anokeuay kpemHua (benoit caxe) [2], KOTopble 8 NONHOM
06bLEeEME UMNOPTUPYIOTCH B Hallly CTPaHy, vl 3aMeHa 1xX HOBbIMY Marepua-
naMuy MEeCTHOrQ BbLINyCKa NPeacTaBNaeTcs BecbMa akTyanbHOM,

B cea3su ¢ 3TUM onpeaeneHsl cnenyoumne 3a4a4v HacToawero uc-
cnepoBaHvs:

¢ Buibop © v3yyeHue Cbipbst A9 CO30aHUSA HOBOrO HanonhHurens
3N1acTOMEpPOB.

s [lonyyeHune anbTEPHATUBHOIO HANONHUTENA.

¢ N3yyeHure xapakTepucTmnK NONYHEHHOrO HaNOAHUTEANS.

e UccneposaHne GU3UKO-MEXAHMYECKNX CBOUCTB 3KCNEePUMEHTaNb-
HbIX BYNKaHn3aTos.

Tak KaK B HacTosLee BpemMs CEePbE3HLIM SKONOMMUYECKVM acneKTOM,
HaAPYLUAIOLWUM FapMOHUYHOE passuTne Buocdepsl, aanaeTca obpasosa-
HUMEe OTXOM0B, Cpenmn KOTOPbIX 3HAYUNTEABHAR A0/A MPUXOSNTCH HA OTXO-
Ab! CeNbCKOXO3aMCTBEHHOIO NPOM3BOACTRA, BbIOOP Chipbst Nan Ha puco-
BYIO LLENYXY, eXerogHsuie obwemsl 06pasosaHmst KOTOPOKM TONbKO B Kasax-
cTaHe npesbiwaionT 50 Toic. T.

B kayecTBe o6bekTa MccnenoBaHma MCronL3oBanacs pUCoBan Le-
nyxa (PLU) Kuisuinopautckon o6nactu. Mo pnanHbim MK-cnekrpockonuin,
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PLL npepcTaBnsaeT coboi CROXHBIA KOMNMEKC OPraHnyecKmnx n MuHepans-
HbIX KOMMOHEHTOB. OnpeaeneHve KOMMYECTBEHHOIO rPYRnoBOro Xumm-
YecKOrQ cocTaBa nokasasno, Y4TO B UCCNeayeMoi Lenyxe COLAEepXuUTcs,
mac. %: uennonosbl — 33, remmuennionodst — 18, nurimea — 26; BewecTs,
PacTBOPUMBLIX B CNUPTOBEH30NBHOM CMecH, — 2, XONOAHOW U ropaden
BOAE — COOTBETCTBEHHO 5 1 6,8. OcHoBHas [0S MUHEepPasnbHbIX KOMMO-
HeHTOB (10 14 mac. % s nepecuerte Ha abconoTHO cyxylo PLU) npuxo-
ONTCS HA ANOKCUI, KPEMHWSA, KOTOPLIA, KAK YCTAHOBIEHO METOLOM pac-
TPOBOW BMEKTPOHHOM MUKPOCKONUU C NPUMEHEHNEM 3NEKTPOHHO-30H-
[AOBOr0 MMKpOaHanmaa, pacnonaraercs NpPenMMyuleCTBEHHO B XXECTKOM
BHELIHEM C/I0e PacTUTENbHbLIX TKAHER (BHELWHEM anugepMuce).

BuiieckasaHHoe no3sofseT paccMaTpuBaTbh PUCOBYIO LUERYXY B
kayecTee 61arogatHoOrc KpeMHuii- 1 yriepoacoaepXatiiero colpba 415
nonyyeHus HanonHutenen snacromepos. C aToi uenblo ee noasepranv
TEPMUYECKOMY PasnoxeHuio 6e3 JOoCTyna BO3ayxa B TEMMNEepPaTypHOM
nuTepsane 500-1000°C B TeveHune 2 4. COrnacHo pesynbTatamM XMmu-
YecKOoro aHanmaa, OCHOBY NOJIYYEHHbIX TBEPAbLIX OCTATKOB (NPW BbiX04e
~39 mac. %) GopMUpYIOT Yraepoa, n gMoKeua KpeMHums, Koam4ecTeo Ko-
TOPLIX MBMEHAETCA C TemMneparypon n B cpepHem cocrasnser 50 un
40 mac. % COOTBETCTBEHHO.

MeToaoM peHTreHorpadu4eckoro aHanunaa, no3BonAsiowero nay-
yaTb yrnepoaucTbeie amopdHsie cucremMbl [3], B KpeMHeyrnepogHbIx npo-
nykTax 6siau npeHtudunuvposadsl 3 ¢asbl: yrnepoaHas, unv rpapuTo-
nopobHas F¢ , nonuHadTeHosas H, 1 yrnesogopogHas vy » obujas xapak-
TEPUCTUKA KOTOPLIX U3I0XEHA B f4]. C nosbilieHnemM TeMnepatypbl Nu-
ponusa pUCOBOW Luenyxu pukcupyeTca 4HeTkas 3aBUCMMOCTeE Coaep-
XaHusa 3aTux dhas B uccnemyemsolx ob-

Tabanya 1
pasuax (tabn. 1). NpucyTcTene anox-
@da3oBblif coCcTaB cuaa KPeEMHUS B NMPOAN308aHHOW Npu
yrnepoacoaepxauen 500-800 °C PLL, ckopee scero Baugy
COCTaBANIOLEN ero amopdHOCTH, COHAPYXEHO He BLiNno.
npoaAyKToB NMPONn3a B o6pasue, noaseprHyToM TepMmyec-
PUCOBOI WENyXn ko1 o6paborke npwn 1000 °C, 6bino 3a-

dUKCUpPoOBaHO Hanmune puokcuaa
Temneparypa [Coaepxanue dasbl, % kpemHus B popme kpuctobamura. Cne-

nuponusa, |- H v AyeT OTMETWTb, 4TO NO COCTaBy yrie-
< ’ ’ ’ poncoaepxaimx ¢as, a Takke napa-
500 45 45 10 meTpam rpaduTononobHON KOMMNOHEH-
650 55 35 10 Tol (Tabn. 2) paccmaTpuBaemMble marTe-
800 60 30 10 puanbsl 611U3KN K NPOMbLILLNIEHHLIM Ca-
1000 100 oTc.  oTC. xam [3].
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Tabnnuya 2

PenTtreHorpadpuyeckue noxkazarenu
rpacdhmuTononobHoi dpaszni
NUPONN3OBAHHOW PUCOBONW WIENYXW

Temneparypa Mapametp F«l:
nuponusa, o
Lggy -10
C * ok = 002
dooz, HM Looz, HM P d()()z 335

500 0,380 2,0 0,45
650 0,380 2,3 0,50
800 0,375 2,6 0,65

1000 0,375 3,0 0,75

* Mexcnoesoe paccTosHue.
** Pasamep KpUCTannuTa BAONAb KpucTannorpaguyeckon
ocu c.
** [inna pacuyera crenexn rpacduTtusayun C, B AaHHON
dhopmyne Looz- dooz' 3,35 namepsiotca B A,

C nomotupbio POM ¢ npuMeHeHunemM 31eKTpoHHO~30KA0BOT0 MUKPO-
aHanuaa B NonepeYHOM cpese NMPONN308aHHbLIX NPOAYKTOB Oblno o6GHa-
PYXeHO paBHOMEPHOEe pacnpeneneHne QMokcuaa KpeMHus v yrnepoaa
B Macce Apyr apyra. JaHHasi CTPYKTypHasi 0COBEHHOCTL paccmarpusae-
MOI'0 MaTepuana ABASeTCA HeMaNOBaXHbLIM GakTOpPoOM B Npouecce 3a-
Meca Pe3nHOBOM CMECH U NONOXUTENLHO XapakTepuayeT ero Kak Hanon-
HUTENL 3AACTOMEPOB, TaK KakK GdYHKLUW HANONHATENS B PE3NHOBbLIX CMe-
cAx 0OYCNOBRAMBAIOTCA €r0 CTPYKTYPON U PUINKO-XUMMHECKUMIN CBOM-
cteamu. PeayneTarsl mccnegoBaHus nocnegHux ans obpasua, nmponu-
30BAHHOMO NPV ONTUMANLHON NO TEXHONOrNYECKMM U 3KOHOMWUYECKUM
dakropam, temneparype 650 °C [5], npeacTtaeneHsl B Tabn. 3 B cpasre-
HUM C NOKa3aTenaMm Knaccudyeckmx Hanonkutenew. NpreeneHHbIE JaH-
Hble MO3BONAIOT XapakTepu3osaTh KpemHeyrnepoaHbii matepuan ns PLU
KaK HanonHuTens CO CpegHuM nokasarenemM GUCNepPCHOCTU U BbICOKUM
nokasarenem CTPYKTYPHOCTU. [TpyHuMas 370 BO BHUMaHNE, MOXHO OXN-
[aTh, 4TO OH ByAeT Nerko AMCNepPrupoBaThCs B Marpule Kay4yka, yiyd-
Lasi TeXHONoruyeckue CBONCTBA Pe3MHOBbLIX cMmecei. Ero npumeHeHue
npu onTuMmansHoM nogbope nHrpeaueHTos 6yaet crnocob6ecTBoBaTh YCH-
NEeHNIO NPOYHOCTHLIX 1 YBEANYEHMIO NaacToanacTun4ecknx CBOWCTB By”n-
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kaHusaTtos. NpUCyTCTBME B pacCMarpmBaeMOM HanonHutTene amopd-
HOroO ANOKCUAA KPEMHUS NO3BONUT YNYYUINTL afire3anoHHbIe CBOUCTBA
PE3MHOBLIX CMECEeR, NOBLICUTL MPOYHOCTL CBA3M C METANNIMYECKNM KOP-
nycom.

Tabnuuya 3

duanko-xuMmmnyeckue noKasareny HanonHuTenen pe3uH

Caxa 6enas, Texyrnepog,
MokasaTensb Kpemueyr-| FOCT 18307 FOCT 7885
nepo,
poa BC-100 | m324 | nvos | neos
WAoanoe uncno, r/xr 56,5 - 8416 - -
Ab6copbuusa aubyrtundra- i
nata, cm¥/100 104,00 - 10015 11015 8317
pH soaHoi cycnexsumn 9,2 7,0-8,5 7-9 7,5-9,5 7-9
Maccosasa gons notepb He bonee He Oonee He Gonee He Honee
npn 105 °C, % 34 6,5 0,9 0,5 0,5
3onbHocTL, % 45,0 - He Oonee He Gonee He Gonee
Maccosas aons aBy- - He MeHee 0,45 0,3 0,45
OKMCW Kpemhun, % 86 - - -
CseTofiponyckaHne T1o- HEe MeHee
nyonsHoro skcrpakra, % 99,00 - 85 - -

KpemHeyrnepoaHbiti HanonHUTeNL ABYX BUAOB: COXpaHMBLUNi HGopMy
ucxogHon PLU ¢ pasmepom 3epeH po 5 MM (rpaHynnposaHHbin) U rU3-
MENbYEHHBLIA Ha POTOPHO-BUXPEBON MenbHuue 0o 90 % knacca KpynHo-
ctu —15 MM (NOpOWKOoBLiK) — ncneiteiBany B TOO «PesuHar (r. Nceobik)
B KQ4eCTBe 3ameHunTens Texyrnepoaa mapkm -803 n 6enoit caxu BC-100.
Ans nposeneHus ucnoiTaHuii 6bina BeIbpaHa cTaHpapTHas peuenTypa
TBEPOOW PE3MHOBOW CMECH Ha n3roTosneHre usagenns «MNanka NP-73»
(TY 1900 PK 38840332 TOO-001-2003), Ha 0OCHOBE KOTOPOI1 pacCc4YnTbiBa-
Ny peuenTypbl 3KCMNEPUMEHTANbHLIX PE3MHOBLIX cMecelt (Tabn. 4).

Pe3nHoBbIE CMEeCK U3FrOTaBNUBanM Ha Basbuax no ABYXCTaAUIAHO-
My MeTony cmetuermus. Ha nepeoit ctagmm npon3BoaUAn «POCNYCK» Kay-
4YyKa ¥ 3arpy3Ky BCEX OCTasnbHbIX MHIPEANEHTOB, KPOME KOMMOHEHTOB By~
KaHu3youlel rpynnsl. Bcnencreume Toro, 4To 9KCNEpPUMEHTANbHbLIE CMECU
XOPOLWO NNACTUGULIMPOBANUCL, BBeaeHue nnactndukatopa (pybpakca),
£06aBNSEMOro B CraHaapTHYIO cMeCh, Bb10 nckinioyeHo. MaTpuyHsie cme-
CU cpes3anu C Bpallaluerocs nepegHero Banka BansUoB BPY4YHYIO B BUAE

50



Ta6nmuya 4

PeuenTtypa peanHoBOil CMeCcun ANl U3roOTOBNEHUS n3Aenna

PaGouun peuenT:
Macca NHIPEeANEHTOB CMecK, Kr
WNurpepnenT
cocras
cTaHaapT

1 2 3 | a
Kayuyk CKC-30 APKM-15 0,500 0,500 0,500 0,500 0,500
Benuna yunxoBbIE 0,040 0,040 0,040 0,040 0,040
CTteapuH TexHuueckui 0,095 0,095 0,095 0,095 0,095
KanTtakc 0,010 0,010 0,010 0,010 0,010
Kaonun 6enpii 0,330 0,330 0,330 0,330 0,330
Caxa BC-100 0,160 - - 0,160 0,160
Texyrnepog M-803 0,395 0,200 0,200 0,075 0,075
KpemHeyrnepoaHblii HanonHu-
Tenb rpaHynupoBaHHbIli - 0,355 - 0,320 -
KpemHeyrnepoAHbI HAanonNHu-
Tenb NOPOUIKOBbLIR - - 0,355 - 0,320
finacTuwnuy 0,031 0,031 0,031 0,031 0,031
Py6Gpakc 0,050 - - - -
Cepa 0,016 0,016 0,016 0,016 0,016
Tuypam 0,008 0,008 0,008 0,008 0,008
Bcero 1,635 1,585 1,585 1,585 1,585

oTAernbHbiX 1acToB. OHU OTREXUBaANNChL 24 4 rnpu KOMHaTHON Temnepa-
Type. Ha BTOpoi cTagum B MaTpudHbie CMECU BBOAUNYU TUYPaM 1 cepy,
TWATEeNbHO NepemMewnBani v cpesanm NCTbl, Kak ONucaHo sbite. [0To-
Bbl€ CMECU BYNIKAHWU30BaNW 8 BynKanuMaartope npu remneparype 160 °C
noa gasnennem 150 atm 8 TeueHne 15 MuH B GOpME NnacTuH pasmepom
150x150 mm, Tonwmnom 2 + 0,3 mm.

DuUanko-MexaHMHeckme nokKasaTenu BYAKAHU3ATOB CHUAMAaNM no
FOCT 270 «MeTopn onpegenenna npeaena nNpo4YHOCTU NPW paspbiBe».
MonyyeHusie pe3ynbratst NpeacrasneHsl 8 Tabn. 5.

Ha ocHoBe npoBeaerHbIX NCMNBITaAHWIA MOXHO 3aK/H04UThb, YTO BBEOE-
HUWE B PE3UHORLIE CMECHK MPaHYNNPOBAHHOIO M NOPOLUKOBOIO KPEMHEYr -
nepoaHoro marepuana cnocobcreyeT ynpoYHeHnio Guanko-mexaHnyec-
KX CBOWCTB ONbITHbLIX 06pa3L108 BbilLEYKA3aHHOIO N3Aenus Kak B chny-
4ae NOJIHOM, TaK N HACTUYHONM 3aMeHbl TPAONLMOHHBIX HANOAHUTENEN.
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Tabnumuya 5

dusuko-mexaHuYeckne noxaszarenu peaunsi «Nanka NMNP-73»

O6pasey BynkaHuzarta
Moxasatens
cocras
cTanaapt

1 | 2 | 3 | 4
ConpoTuBnenue paspbiBy, Krc/cm? 10 12 12,1 28 35,5
OTHOCUTENbLHOE YANMHEHUE NPU
paspbiBe, % 120 78 35 100 82
OTHOCUTENbHOE OCTAaTOYHOE YANWUHE-
Hue nocne paspbisa, % - 5 4 6 4
TeepaocTs 67-80 77 76 68 77

Ncnonb3osaHme aKCRepUMEHTaNbLHOro HaNnoOMHUTENA NO3BONSAET UC-
KI0YNTL NPUMEHEeHue nnactudukaropa ons nony4eHun pesanHoBON
CMeCu U, Kak cneacTeme, CHU3UTL cebecToMMOCTbL TOBApHOA NpoaykK-
umn. CnenoBaTtencHO, KPEMHEYIrNepoaHulA MaTepman n3 pucoBoi we-
nyxuvi MOXeT ObiTb PEKOMEHA0BAH K NPUMEHEHUIO B Ka4E€CTBE HAMONMHN-
TeNA Pe3nHOBbIX CMECEe BMECTO TEXHUIECKOr O yraepoaa v benoi caxu,
a Takke B pasfnniHbiX KOMMO3ULNUSAX C HAIMKU B 3aBUCUMOCTU OT Tpebo-
BaHWi, NpegbaBnseMblX K PUINKO-MEXAHUYECKUM NoKasaTendam npouns-
BOAUMbBIX PE3UHOBbLIX N3AENNA.
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ANMMINKALIMOHHDbIE NNIEKAPCTBEHHbLIE ®OPMbI
HA OCHOBE HOBbIX TMAPO®UIIbHbLIX NOJIMMEPOB

E. M. Tax6aes, K.X.H.

KaparanguHckuin rocyaapCTBEHHbI YHUBepcuteT
mm. E. A. bykeTtoBa

B nocnepgHee Bpems akTMBHO nNpoBoasTCcs paboTki NO cO3paHMIO
annNAUKAUMOHHBLIX NeKapCTBEHHbLIX GOpM 4N BEeAeHnsa 6Monorudeckin
akTuBHLIX BewecTs (BAB) B opraHnam yepes Koxy nnm cnnuancrbeie 060-
NOYKW. DTU NEKAPCTBEHHDBIE GOPMBI HA MONMMMEPHbIX HOCUTESNSX NOMYYU-
SN HA3BaHWE TPaHCAEPMalbHbIX TepanesTudecknx cuctem (TTC). Hanu-
4Me OrpoOMHOIO KONMYecTBa UEeHHbLIX CBOMCTB Y TTC Bbi3biBAET Maccy naei
M UHULMUPYET HOBbLIE OTKPHLITUA B 06NacTu dhapMaleBTUYecKon Xxmmmu
nonumepos. Bece TTC pabGotaioT no npunHuuny naccmsHon anddpysmmn
BUONOTNYECKN aKTMBHOMO BELLECTBA YEepes KOXY WM CAN3NCTYI 060-
novky Hnarogaps rpagueHTy KoHUeHTpauum no 06e CTopoHLI Nonynpo-
HULAEMOU MEMOPaHb, B KAYECTBE KOTOPOW B A@HHOM Cry4ae BLICTYNaeT
Koxa (nnn cnuancras 06ono4vka). Hanbonbluee npakrnyeckoe 3HaYeHne
M pacnpocTpaHeHve B HacToswee spems Hawnu TTC Ha ocHose Buopa-
CTBOPUMbIX U BUOAECTPYKTUPYEMBIX NOAnMepOoRB. B nepsyio ouepenb 3170
KacaeTtca nekapcTeHHbIX NASHOK, annanuMpyeMbiX Ha CIM3UCTbIE NOBEepX-
HOCTH 1 0BecneunBaloWmnX KOHTROAUPYEMYIO ANUTENLHYIO NOAAYY NeKap-
CTBEHHbLIX BELLWECTB B OPraHnaM, NO 3apaHee 3aaanHon nporpamme. bna-
rogaps KOHTPONUPYEMON nogaye fekapcTB OTCYTCTBYIOT pes3kue Kone-
6aHua X KOHUEHTpaumit B OpraH3mMe, cnegosaTensHo, HeT konebanunii
neyebHoro addekTa, NCKNIOYAIOTCH Nepeao3npoBKa 1 06YCIOBNEHHbLIE UMU
no6oYHble 3 deKkTbl, yMEHLLIAETCH KONMYECTBO IEKAPCTBA, noTpedbnse-
MOrO Ha KypC fieseHusi, obecneymMBaeTcs oCTyn/eHMe NpPenapaToB He-
nocpeacTBeHHO B cUCTeMHOEe KpoBoobGpalleHume.

K nekapcTBeHHbIM NaeHKam NPeabABNtIOTCA crieaylowme Tpebosa-
HWA: BbICOKAN Napo-, BNaro- v rasonpoHUUaeMoCTs, PacTBOPUMOCTL B
BOAE 1 B paHEBOM 3KCCyaaTe, CnocoBHOCTL BrnTLIBaTh BONbLWOE KONM-
4eCTBO Bnary, 3NaCTUYHOCTbL, A0CTATOYHAS MEXaHM4Yeckas NPOYHOCTL.
Kpome 3Toro, Mmarepuarsi NONUMEPHOI OCHOBLI JOMKHBI BbiTh He3Bpea-
HbIMW, Pa3pPELIEeHHBIMU K MEAULIMHCKOMY MPUMEHEHUIO U XenaTtenbHO
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HepeduLUTHBIMKU. OaHAKO BONBLIUMHCTBO NPEASIOKEHHbIX ANA MeaNLNH-
CKOro NPUMEHEHWA NASHOK He YOOBAETBOPAIOT AN YaCTHUHHO YO0B/IETBO-
psioT 9TuM TpebosaHuaMm. Hanpumep, NCNonb3yemsie B Ka4ecTse nonu-
MepHOI OCHOBbLI NONNYpPEeTaHbl UK COMN aNbrMHOBON KUCNOThI ANUTENb-
HOe BpeMs, NpespawalnTca B rens. Kpome 10ro, ana mx reneobpasosa-
HUS HE BCcerna AOCTATOYHO CeKPEeTOPHbLIX BhiaeneHni n noaTomy Heob6xo-
[AVMO YBRAXHATH UNW BbIMLIBATL PaHy co cnaboi cekpeumen cneupyans-
HbiM PAaCTBOPOM, B NPOTUBHOM Cnyyae renesylo Npobky npuaoeTcs yaa-
N§iTb U3 paHbl NUHUETOM. MIMeTCca 1 HEKOTOPLIE APpYrye TPYAHOCTY M-
nONbL30BAHKA U3BECTHLIX NOAUMEPOB. B CBA3K C 3TUM akTyaner nouck
HOBbIX NOAMMEPHBIX OCHOB 1 CO34aHUS NEKAPCTBEHHbIX anninuKaunoH-
HbIX POPM C YNYHLWEHHbIMW IKCNNYATALMOHHBIMU XapaKTeEpPUCTUKaMU,

Ocobbiit MHTEPEeC NPeacTaBNAoT GUBMHMNOBBIE MOHOMEDDLI, HaNKu-
4ue AByX ABOWMHbLIX CBA3EN B MONEKynax KOTopbIx obecneunsaeT 06paso-
BaHWE Ha UX OCHOBE NOMUMMEPOB CeT4YaToN CTPYKTYpLl. Hamun npepnoxeH
HOBbIA AMBUHUAOBLIV MOHOMED B-BMHNNOKCUITUNAMUL, aKPUNOBOW KNC-
notsl (B-BO3A AK), co- n TepnonmMepsbl KOTOPOro G HEKOTOPLIMIA BUHN -
NOBbLIMU MOHOMEpPaMu cnocobHbl 6bICTPO BOUpaTts B ceba snary, norno-
LWAaa OrPOMHbLIE KOMIMYECTBA XMOKOCTH,

Panee ceTtuartbie co- n TepnonumMepsl B-BO3JA AK Hamm ncnbiTaHbl B
KayecTee rvapoduibHbIX reneebix OCHOB OAR PaHO3aXXUBASIOWMNX Ma-
3ei. lpyvmMeHeHne HOBLIX NONUMEPHbLIX rene, MMMoGUNIU3NPOBaHHbIX
adpupHLIMU MacnaMmu nonetHn rnagkon Artemisia glabella Kar. et Kir. (Mr)
1 asHMK KycTapHM4kosoii Ajania fruticulosa (Ledeb.) Pojak (Ak), nasecr-
HbIMU CBOVIMWN aHTUBaKTEpUanbHBIMU U NPOTUBOBOCHA/INTE IbHLIMWU CBOA-
CTBaMU, KOTOPbIE NO3BONAIOT COKPATUTL CPOKW 3aKUBAEHUA PaH Y 9KC-
NnepUMeHTanbHbIX XMBOTHLIX OT OQHOW 40 ABYX Heaens (3dupHeie macna
npegoctaBnenst AO «Hay4yHO-Npon3BOACTBEHHbBIN KOMMNEKC «PUToxu-
Musi»). Mpn uccnegoBaHn MECTHO-Pa3apaxaioLmx CBOWCTBE nonvume-
pOB, a TakKe X KOMNNEKCOB ¢ BAB pacTuUTenbHOro nponcxoxaeHus, 6uno
YCTAHOBMEHO OTCYTCTBME OTEYHOCTH, reMOpparnia, wenywexmns u gpyrux
MeCTHbIX peakuuit Ha koxe. ObHapyxeHo, 4To cononumep B-BODA AK ¢
MeTakpvnosoin kncnoTto (MAK) Ha noBepxHOCTU KOXi 0bpasyeT njieH-
Ky. 3TO CBOMCTBO CONONMMEpPa UCMOMb30BAHO HAMK B fasibHENLWeM ans
NONYYEeHUA NeKapCTBEHHbLIX MAEHOK. 3KCnepuMeHTansHO YCTaHOBREHO, YTC
Hauny4YLlwMMuM nNaeHkoobpasyow MMy CBoMcTBaMmn obnagaeT conommep
B-BOJDA AK ¢ MAK cocTasa 13,2 : 86,8 mon. % cooTBeTCTBEHHO. Jlekap-
CTBEHHbIE nneHku, rae B kayectse BAB ncnonbaosaHb BELWECTBA pacTui-
TENbLHOMO NPOUCXOXAEHUA, Ha3biBaoT dutonnexkammn (PN).

Bbicokan cteneHb nunodbunsHocTy adupHbix macen notpeboeana
AN uX MMMOBunmaauum B rmapodunisHYI0O OCHOBY BBEAEHUS NMOBEPXHO-
CTHO-aKTUBHOIrO Bewecrtsa (NAB), B ka4ecTBe KOTOPOro HaMu UCNONL30-

55



BaH TpuataHonamuHa cteapart (TOAC). [Ana Gonbuieir roMmorenmnsaumm
pacTBopa n xopouwero NPoHMKHOBeHUs BAB yepes Guonoruyeckne mMmem-
6paHbl, B @HHOM Clly4ae KOXY U CNnaucTble 060n04ku, B COCTAB NAEHKU
BBENY pas3peueHHbii K MEAULIMHCKOMY NPUMEHEHWIO OpraHnyeckuii pa-
cTBOpuUTENSL aumeTuncynsdokena. [ns rnoBbiueHUs NaponponycKHON
CNOCOBHOCTY M NNIACTUMHOCTU PUTOMNNEHKU B COCTAB NJIEHOYHOI Macch!
BKJHOYMAM ravuepuH (tabn. 1).

Tabanya 1

CocraB nJieHO4YHbIX Macc*

KomnoreHT, %
acpupHoe macno

Homep
cocTaBa ( nonumep

OMCO rNULEpuH T3AC

r | Ak
1 4.3 - - - 1,7 2,5
2 3,8 - - 11,3 1,5 2,3
3 4,9 0,1 - - 0,05 0,5
4 4,9 0.2 - - 0,2 0,5
5 3,8 - 0,23 11,4 1.5 1,9
6 3,4 - 0,41 20,5 1,4 1.7
7 2,6 - 0,63 32,7 2,1 2,6

* Jo 100 r nneHouHylo Maccy AoBogunu GydepHsim pacTeopoMm ¢ pH=8,2.

Ouenka kayecTsa NNeHOK BKAIOYAeT: BHELLHWIA BUA, BRaronornowe-
Hue, aaresuio, BpeMa NOTepu NPOYHOCTU, PH BOAHON BLITSXKW U ApP.
(tabn. 2).

Tabnuya 2
KauecTBeHHblie xapakTepmucTukn GuTonneHok
5 MoTeps
Homep naronor- | Anresus BMM, | pH soaHOR| maccs npu
cocTasa noulcerme, x10% H c BbiTSXKKV | BbICYLUINBA-
% HANM, %
1 6100 1323 48 7,0 13
2 1600 516 29 7.0 17
3 2968 80 202 7.1 18
4 2292 700 62 7,1 16
5 520 247 23 7.2 10
6 950 351 1 7,2 12
7 950 4683 5 75 13
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MonyueHHbie 06pasiipl INEHKN UMEIOT UBET, COOTBETCTRYIOW M adup-
HOMY Macny, ¢ 3dunpHbIM Macnhom [ n Ak — 3efeHbid U CUHKUIA COOTBET-
CTBEHHO. IHTEHCMBHOCTL uBeTa 3aBUCUT OT KOHUEeHTpaLmn BBenerHHoro
BAB. Mnexkn 6e3 pnobasneHns adumpHbLIX Macen rionydyanncbh Becuser-
HBIMU 1 NPO3PAYHLIMU.

Kak nokasany Ncnbitasnsl, KOMNOHEHTHLIN COCTaB MNJEHOK BO MHOTOM
onpepensietr nx ceonctea. OoHKM M3 AOCTOMHCTB anmMKaLMOHHbIX ne-
KapCTBEHHbIX POPM Ha rMapodUIbHOK OCHOBE ABNAETCA X CNOCOBHOCTL
copbupoBatb MIBLITOYHYIO XMOKOCTE M3 paHeBon obnactu. MporHoan-
poBaTb 3TY CROCOBHOCTL HA NpuMepe GUTONNEHOK C GONLLLOK A0CTOBEP-
HOCTbIO MOXHO NO 1OKasaTenio BNaronorjoWeHuns, Xapakrepmaylowemy
CKOPOCTL HADYXaHus 1 PACTBOPEHUS NIEKAPCTBEHHON NNTIeHKK B BOAE.

fMpepnoxenHbie oNs UCNbITaHUs NNEHKNU UMeIOT BLICOKYIO CTENneHb
BOAONOrNOLWEHUS FI0 CPABHEHWUIO C U3BECTHLIMU NOAUMEPHbLIMU OCHOBA-
Mu. 3HadeHne aToro napamerpa ona 60NbLIMHCTBA U3BECTHLIX OCHOB He
npesobhwaeT 400 %. CnepyeTt npw 3TOM OTMETUTL, YTO BBEAEHUE B NONU-
MEPHYIO OCHOBY 9(PMPHbBIX MAcen CHUXAST COPOLMOHHYIO €MKOCTb fNIEHKM,
Hanbonee cylwecTBEHHO 3TO NMPOSBASETCH C aPUPHLIM MAcNoM AK. YMEHb-
weHne Habyxaowen cnocobHOCTU nonumepa B NPUCYTCTBUWN 3DUPHDbIX
Macen MoxeT ObiTb 0bycnosneHo 06pa3oBaHUEM KOMITIEKCOB «NoJiuMep -
NexkapcTBO», YTO NPUBOAUT K BO3HMKHOBEHWUIO Bonee koMnNakTHLIX Makpo-
MONEKY/NAPHbIX CTPYKTYP, obecneymBalowmx KOHTpakumio rens. Komnnek-
coo6Gpa3oBaHMe C NeKapcTBOM OenaeT UCNbITYeMblid nonumMep nepcrek-
TUBHBLIM 06BLEKTOM a1 co3narne TTC C NponoOHrMpPOBaHHbIM AEACTBUEM.

Ans anutenbHOro n 3¢ deKTMBHOrG BO3OEUCTBUA Ha NATONorvec-
KUl ouar Heo6xoanmo xopotuee cuenneHue NoMMepPHON OCHOBLI C Cy6-
cTparom. ITOT NokKasaTens xapakrepuayeTCcs BenuuuHon aaresun. U3
AaHHbIX, NPeacTaBNeHHbiX B Tabn. 2, BUGHO, YTO cUNa CUENNerus aKkcne-
pPUMEHTas bHbIX aNNJIUKAUMOHHEIX HOPM C NOBEPXHOCTLIO cybcTparta yBe-
NUYMBAETCH NPONOPLMOHANBHO NOBLILWEHUIO B UX COCTABE COAEPXaHUs
nnacTudgukaropa n NAB. Mo agresavBHbiM CBOACTBAM NEeHKW 3a UCKIHO-
yeHuem cocTtasa Ne 3 conocTtasumebl, a B cayyae cocrtasa Ne 7 npeBocxo-
AAT PUTONNEHKN Ha OCHOBE M3BECTHLIX NOAMMEPOB. JKCNEepUMeHTab-
Haa nneHka Ne 7 copepxana 6onbllue nnactudukaropa, MAB v adupHoro
mMacna, 4To, No-BUaANMOMY, 1 ONPeaennno BelCOKYIO CTeMNeHb €e aare3nm.

Mockonbky puUTOrIeHKa, HaKnaabiBaemas Ha paHy, AoJXKHA BbICTPO
BNUTLIBATH PAHEBON 3KCCYAAT U NPeBpawaTbCs B MArKUA renb rpu ms-
6biTKE Bharu, 70 Bpems NoTepy npoyHocTyn naerkm (Bl aonxHo 6otk
MUHUMAaNbLHBIM. JTOT NoKasaTenb XapakrepusyeT CKOPOCTb U CTeneHb
HabyxaHwust DI B BOAHOW cpeae, KOTOPaa NPUBOAUT K PA3PYLLEHUIO CTPYK-~
Typsl U NPEBPALLEHMNIO NNEHKU B Nerko aedbopmmpyemslii renk. Maroros-

57



NIEHHbIE HAMW anNMNUKaUMOHHbIE HOPMbI TEPAIDT MPOYHOCTL 3a KOPOTKUA
VIHTEPBAan BPEMEHW — ONSA PA3/IMYHbLIX COCTAaBORB OT 5 ¢ A0 3 MUH. ITOT
nepuog anst noboro 13 npepnoxeHHolx 0Hpasuos 3HAUNTENBLHO KOpoYe
BN Haunboriee pacnpoCcTpaHeHHbiX GpUTONNEHOK, ONpeaeieHHoro B aHa-
NOrvdHLIX Yenosusix (6onee 5 muH).

OpHO U3 BaXHbIX YCNOBMW 3 PEeKTUBHOIC ApUMEHEeHUs annnuka-
LIMOHHbLIX (POPM, HAHOCUMbIX HA OTKPbLITLIE PaHbl, — OTCYTCTBUE UX BNAS-
HUA Ha PH NopaXxeHHOoro o4ara, a 8 Cry4ae rHoiHeIX pad — cnabas HenT-
panuaaumsa kucnoit dnopbl. B 1abn. 2 npueenersl pH BOOHbLIX BLITAXEK
nenbiTyembix 00pasyoB NAeHoK. NpeanoXeHHYI0 HaMK OCHOBY MOXHO Xa-
pakTepusoBaTh Kak HelNTpanbHyto, a hpuTonneHka B 3aBUCUMOCTH OT CO-
ctasa nmeet pH 7,1-7,5. 31 GakTOpbl NONOXNTENBHO XapakTepuayioT
nekapcrTseHHyio dopmMy, NpeaHasHaAYeHHYI0 ons annnavkauuia Ha padel. MNpuy
aTom cnabouleno4yHas cpena, KOTopyto co3gaeTt dutonnexka, bynert npe-
NATCTBOBATb POCTY HEKOTOPBLIX MUKPOBOB.

MpuBeaeHHbLIE Bhillle KAYECTBEHHbLIE XapakTepucTnkn GnTonneHoK
HenocpeaACTBEHHO CBA3aHb! C NMPOLECCOM 3aXMBNEHWUs paH, HO ana dap-
MauEeBTWKM BaxXHa ele u cTabunbHOCTbL NEKAPCTBEHHON HOPMbI Npw
XpaHeHun. B CBA3K C 3TUM AJIA annNNKALUMOHHLIX IEKAPCTBEHHbLIX HOpPM
npeaycMaTpuBaeTcs BbiCylUMBAHWE, KOTOPOE NPOBOAWN B CYLUNABLHOM
wkady B TedeHne 5 4 npu temnepatype 110-115 °C. Kak BugHO w3 paH-
Hbix Tabn. 2, purtonnerkn tepsioT 10-18 % Bnaru, 4T0 BNOAHE NPUEMNEMO
SISl IeKapPCTBEHHbIX TVIEHOK PaHO3aXUBAAKWEro aencTeus. NasecTHa
Takke HecTabunNbHOCTbL NPK XPaHEeHWUM MHOTUX 3P UPHLIX Macen, YTo 3aT-
pyaHaeT ux npumeHesme. Hamn yctadHoBneHo, 4To copepxaHue B Guto-
nnexkax apunpHbix macnax Nr v Ak, a TouHee, KOMNOHEHTOB, OTBETCTBEH-
HbiX 32 PaHO3AXMBASIOULYIO U NPOTUBOBOCNANVTENLHYIO aKTUBHOCTb
(1,8-umMHeona v xamasyneHa), 0ocTaBanocb HEM3MEHHbLIM B TEYEHUE BCErO
BpPEMEHNM NpOoBeneHnsa akcnepumenta (3 mec.).

Kpome KavyeCTBeHHbIX XapakTepucTuk GpuUTonneHoK HeoBxoanmo
3HaTb cTeneHsb BhicBobOXAeHUa BAB 13 nonumepHoit ocHossl. Buogoc-
TYNHOCTb 9DUPHLIX MACEN U3 3KCMNEePUMEHTaNbHLIX NIEHOK nccneposann
METOAOM guanu3a, ¢ UCNONL3OBAHUEM AAsi KONNYECTBEHHOIO aHannaa
BAB cnexrpodotomepun 1 KOHaykroMmeTpun. Kak nokasanu 3kcnepu-
MeHTanbHbie gaHHble, yepes 20-30 MuH nocne Havana guanusa B Moaeib-
HYIO XWUAKOCTh BbICBOOOXAaeTcs okono 30 % 3hupHOro Macna n aTo
3HaAYeHVe NOAAEPXUBAETCA NOCTOAHHLIM B TeyeHnue 2-3 4. KoHueHTpa-
uuvs BAB HaxoauTtca Bbillie HUDKHEN rpadnibl 3 GEeKTUBHbLIX KOHLIEHTPa-
UWA M HUXE HMKHEN FpaHulbl TOKCUYECKMX KOHUEHTpaunin 3punpHbIX
macen. HenonHoe BeicBOBOXAeHUEe BAB B peaynibTare yaepXnBaHusa no-
AMMepomM 3hUPHOro Macna No3BoONAET NPEANONOKNTE BOBMOXHOCTEL CO-
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3pakust TTC C NPOOHrMPpYIOWMM SENCTBUEM NIEKAPCTBEHHOTO KOMNO-
HeHTa.

dKaHa rugpodunsai nonumep Herizivge Maiaa xycaH MeH GyTtanot asHuAHbIH 3up
MannapeiMed umMobunusupnedred uUToNneHxanap anbiHFaH, JKCnepuMeHTanbAbl
MaTepuangapaAbli annnaukayuAnelk Aapinik dopmanapra KolbinarsiH Tananrtapfa
CoKecTiri Typanbl TyXbIpbiM XacanfaH.

Tyninai cesgep: annnukauusnsIK Aepinik dopmanap, rmapoduibAi nonumepnep, xa-
pakaTxasylibl Kypanaap, aup mannapsi, utonnieHxanap.

On basis of a new hydrophylic polymer are obtained phytofiims immobilized by essential
oils of Artemisia and ajania fruticulose. The conclusion about conformity of experimental
materials to application dosage forms is made.

Key words: application dosage forms, hydrophylic polymers, wound-healing means, es-
sential oils, phytofiims,

Anpec: 100028, r. Kaparasga, yn. YHMBepcuteTckas, 28
KaplY um. E. A. BykeTtosa

Ten./ ®axc: (3212) 77-03-74
E-mail: tazhbaev@mail.ru
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Paspa6orarHa TexHonorus o6paboTku nousbl o CUCTEME OAHOro-
AVYHOrO YepHOTo Napa C BHECEHUEM B TSKENOCYINUHUCTBIE FOYBLI KPYN-
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Opranusauus-paspadorumk:
Hayuno-npouseodcmaerHsill UeHMp necHozo xosslicmea

Tenegpon dns cnpaeok: 254-79-53
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TEMJIOTEXHUNKA

Y/1K 696.075.8 MPHTI 53.07.05

HATPEBATEJNIbHASA NEYbL
HA FASOKMCNIOPOAHOW CUCTEME OTONJIEHUS

B. A. YHacnekos, K.T.H.

TOO «UentpanscHas naboparopua cepTUdrkauuoHHbIX
WNCHbITAHUA CTPOUTENbHLIX MaTEPUANOB»

Acnonb3oBaHne KMCNopPOoaa B KAYECTBE OKUCUTENS NMPY CXUranm
OPraHU4ecKoro TOMNMBEa, 1 NPexae BCero NpupoaHoro rasa, nossonger
CHM3WTb pacxoj, Tonnuea, nosbicnTb KM 1 Nnpou3BoanTensHOCTL Ten-
NOBBLIX arperartos.

B kayecTBe NpnMepa pacCMOTPEHA HarpesarensLHaa pekyneparva-
Has neys 19 HArpeBa CNUTKOB Nepen NPOKATKON.

Ana coctasneHna TennoBoro bananca onpenennuM NpmMxoa v pac-
XO[, TenNOThI.

. Npuxoa TennoThLI:

Tenno, nony4aemoe B pe3ynbTare cropaHusa Tonnmea:

Q, = B-QF =549,6-33,25 =18276,5, M{1x/u, (1)
roe B - pacxop tonnuvea, m3/y4;
Qf - nmswasn Tennota cropaxus Tonavea, MOx/m3.

Ternno, BHOCUMOE NMOAOCIPETHIM BO3YXOM:
Q,=B-C,t-a.V,=550.1,377-550-1,1.9,49 = 4348,300 MIIx/y4, (2)

roe C, -~ cpeansas yAennHas TennoemMkoCTs BO3AYXa B uHTEepBane tem-
nepatyp 0-550 °C (C, = 1,377 xx/m3-rpap);

t,= 550 OC - Temneparypa nogorpesa Bo34yxa,;

o ~ Ko9adbuumeHT nsbntka Bosgyxa (o = 1,1);

V. ~ KOAM4eCTBO BO3Ayxa, TEOPeTUHECK HeOBX0AMMOro Ana Cxu-
ranua 1 m3 rasa, m3/m2 (V, = 9,49 mM3/m® 3 pacueTa ropenuna rasa).

Tenno 3K30TepMUYecKnX peakuuia (Tenno, BblaensaoLeecs npm okKuc-
nexvin metanna). MNpu okucnerHun 1 KM MeTanna eoigensercs 5652 kI /kr
Tenna.
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Q, = 5652.P-V = 5652.9333.0,02 = 1055 M/Dx/4, (3)

raoe P -~ npou3BOnNTENLHOCTL, KI'/4;
V — Benuumna yrapa metasina cocragnsert 2 %, kr/kr (y = 0,02).
Il. Pacxop tennoTsi:
Tennota, HeobxoauMas AN\ Harpesa MeTanna:

Qpp = G-C, (5~ 1% ) = 9333,3.0,652:(1250 - 700) = 3346,9 Mfx/4, (4)

raoe G — rNpov3sBoaUTEnsHOCTL MNedu, Kr/Kr;
t¥ = KOHe4Has 1 HayasibHas TeMneparypa Harpesa meranna, coor-

BeTcTBEHHO 1250 1 700 °C;

C, =0,652 ~ CpeaHsa yaenbHas TennioeMKocTs Meranna

(kr - rpan’)
B YKa3aHHOM Bbillle HTepBane temneparyp.

Tennora, yHOCUMAasn yXOOaLWMMn rasamu:

ny =B- Vw‘tyx-ny =550-11,44.1250-1,58985 = 12504,2 MIx/4, (5)
rae ¢, = 1250 °C — Temnepartypa ra3os, yXOasimx N3 HarpesaTesibHOro
Konoaua;

ny: 1,59 — cpegHasa ygenbHaa TennoeMkoCTb YXOAAWMX rasos,
kOx/(m rpap);

Vyx = 11,44 — 06beM yxoaswmx rasos Ha eguHnly rasa, M3/m? (13
pac4deTa ropeHus Tonnvsa).

MoTtepu TensnoTLl B pesdynbTarte TeNnnonpoOBOAHOCTU HEPe3 KNaaKy
HarpesaTensHOM neuu:

Q,,= 4180 MIx/u.
4. Totepn Tenna ¢ oKannHoin:
Q,. = 23253 Mx/u. (6)

PeayneTathl pacyerta npeacrasneHsl B Tabn. 1. AHanorudHeie pac-
YeTbi NPOBEAEHLI ANA HArpesaTenbHOW NeYyur Npu rAasoKUCcIOPoOaHOM OTO-
nneHmu (Taén. 2). Uckomelil BENMYMHO Mpu 3TOM ABNSETCA PACcXoa, Ton-
nvea B B 3aBUCMMOCTK OT 060raleHus Kucsopoacm KO2 " NPON3BO-
ANTENBHOCTU Neun P

B— Quazp + QICII + QOK + Q3K3

QE ~Vyx 'ny Lyx

, M3y {7)
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Tabaiya 1

TennoBoil Gananc HarpesaTenbHON Neun

Yrnepogucrasa cranb
Cratbs npuxoaa | MIxM % CtaThs pacxopa PoA
M/ l %
Tenno, nonyyae- 18276,5 77,2 MonesHoe Tenno,Heob- 3346,9 141
MOEe B pesynbraTte XOANMOE ANA HArpesa
CropaHuns Tonnuea meTanna, Q"mp
Tenno, yHocumoe 12504,2 52,8
Tenno, sBHocKuMoe  4348.3 18,4  oTxoamUMMK Ta3amu
nojorpeTsIM BO3- MNotepu Tenna c Tenno- 4180,0 17,6
AYXOM NPOBOAHOCTHIO Yepes
Tenno akaoTepmu- knaaky, Q.
yeckux peakuni O - 10554 4,4  Norvepmn Tenna ¢ oka- 2353,0 10,0
nvnon, Q
HeyureHHble noTtepun 1296,1 5,5
Uroro: 23680,2 1000  yyoro: 23680,2 100,0
Tabnnuya 2
CeopHbie JaHHbIe HAarpeBaTeNIbHOK neun
npu nepexoae Ha ra3oKkucnopoaHoe oronneHve
Ned- o O6orauenmne
Mapawmerp crByio- O6oratlenune kucnopogom a0 40 % kucnoposom 95 %
it — — —_ —
arperar P=const| P=113 | P=127| P=141 |P=const| P =160
P, krivy 9333 9333 10546 11900 13160 9333 14933
B, M3y 550 270 293 320 344 166 250
t,°C 550 o] 0 0 0 0 0
8, m3/T 59 29 28 27 26 18 17
8o - 0,769 0,823 0,869 0,904 0,67 0,817
F 1 0,725 0,695 0,675 0,653 0,45 0,42
Syn 0,294 0,294 0,294 0,294 0,294 0,294 0,294
ont 0,488 0,488 0,488 0,488 0,488 0,488 0,488
1702 - 0,25 0,25 0,25 0,25 0,25 0,25
TonnusHbin KMA,
n=g8J8, % 16,6 33,8 35,0 36,0 37,7 54,4 57,6
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BenuumHa OTHOCUTENLHON NPON3BOANTENLHOCTU P =141 npwv o6o-
raweHnn kucnopoaom 4o 40 % onpegenexHa no ycnosuam rennoobmexa,
paBHO KaK u BenuunHa P =160 npu 95 %-HOM 060raweHu KUCAOPOAOM.
BenunuvHa ¢ AN «MAeasibHOM» neun onpeneneHa ns BolPaxkeHvs:

_Cu (t’; —t;’,): 0,65-(1250 - 700)-1000
op 33230

6o =928 M/T (8)

MNpepenbHbiM 3HAYEHUEM OTHOCUTENMLHOIC CHWKEHUR YAENbHOro
pacxoga OCHOBHOIMO Tonnmea 6y,u,eT ycnoane:

S —
1+J.'z(1_;]+ AV
= _ San P S:—m (g)
npeo ~— =
1+Vo, -Uo,
rope S

-, Syn ~ O0N COOTBETCTBEHHO SHEPreTUYeCckux U yCnoBHO-nocTo-
AHHbIX OTYUCNEHWIA;

L, ~ oTHOCHTENbHBIE LEHbl COOTBETCTBYIOWNX BUOAOB 3HEPTOHO-
cuTene K ueHe OCHOBHOIO TONNUBA;

AY - OTHOCUTEnbHOEe n3MeHeHue yuiepba oT 3arpA3HeHns OKpY-
xaouwen cpeabl.

Kak sngHo na tabn. 2, ans Bcex pexmmoBs paboTel HarpeearenbHOn
neyy NpY ra3okKUCIOPOAHOM OTOMNEHNN 6 < Enped , T. €. UICNOJ/IL30BaHKEe

KMCNopoaa asnaeTca 3KoOHOMHbIM. Pacxon Tonnuea cHuauncsa ¢ 550 no
166 m3/4, Tonnvenwiia KN, arperara ysenuyuncs ¢ 16,6 go 37-58 %, npo-
N3BOAUTENLHOCTL Neun — ¢ 9333 ao 14933 kr/u.

WnexTey anablHAa KyAMaMeTannabl Kbi3abipy YLiH ra3oTTeKTi XyWeHi neLl XyMbiC icTe-
resae nanganady TMIMAINiri KepceTinreH: xarapMan wWeibibl 550 ged 166 m3/c, n.a.x.
16,6 pan 37-58 % aediH apragbl, newrtiy eHimainiri — 9333 Ten 14933 kr/c genid apTagb!.
Tyningi ceanep: Koi3ablpy nNewWwTepi, OT XarFyAblH rasoTTeKTi xxynenep, KyWimamertan-
NAapaAbl Kbi3AbIPY.
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Dependences for calculation of heat losses through tunnel-type arch for roasting of
refractory articles are cited. Calculations alflow to provide high level of temperatures in a
working area, decrease consumption of natural gas by 20-25 %, increase productivity of

furnace by 10-12 %.
Key words: tunnel-type furnaces, heat losses, roasting, refractories.

Anpec: 050061, r. Anmartel, Np-T PbiCKynosa, 95
TOO «leNCNM»

Ten./Pakc: (3272) 53-05-85
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NPOOUKC-CTAHBAPT (NNUTOUYHbIN KNER)

nuTouHbIn KNEerW Ha uemMeHTHOWU ocHoBe. CheunanbHhble gobaBku
NOBBLIWIAIDT 3KCNNyaTaunoHHbLIE CBONCTBa U NO3BONSIOT HauyuHatL obnu-
LoBKYy € N0o60I TOUKK CTeHbl 6e3 3akpenaswmx npucrnocobnexmi. Xus-
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Y/IK 696.075.8 MPHTU 53.07.05

METO/[] PACHETA NOTEPb TEMNJ1IOThI
HYEPE3 CBOA
BbICOKOTEMIMEPATYPHbIX TYHHEJIbHbIX NEYEA

B. A. YHacnekosB, K.T.H.

TOO «llenTpansHan nabopatopust cepTUhUMKaLMOHHbIX
UCNLITaHMNI CTPOUTESNbHbLIX MaTepuanos»

Ans 06xumra orHeynopHbIX N3AENUN UCTONb3YIOT TYHHENbHbIE Neyun,
B paboueM NpOCTPaHCTBE KOTOPLIX CO3paeTca Temneparypa go 2000 °C.
Mpuy 9TOM B OKPYXaoLLYl0 Cpeay Yepe3 CBOA TepaAeTcs 3HaUUTennHoe
KoAudecTBO TennoThl (60-80 %). MoaBecHbie CBOALI TYHHENbHBLIX nevei
UMEIOT CNOXHYIO KOHUIypaumio, 4TO 3aTPyaHa-
eT NpoBefieHne PacyeTor, CBA3aHHbIX C Onpe-

Oenexuem noTepb TennoThl.

Ceog BbICOKOTEMIEPATYPHOW TYHHENL-

HOW neun (PUCYHOK) BBINOXEH W3 marHe-
3NTOXPOMUTOBOIO MOABECHOIO KUpnuya

MXBIN anuxoit 420 mm. BbicoTa BbICTY-

naiolien 4actn kmpnuya pasHa 220 mwm b

c ceveHnem 80 x160 mm, a paclimpen- =
HOI YacTu — 220 MM C ceyeHuem
160x210 mm. Mnockaqa 4acTbe CBO-
na (Mexay BeICTYnalimnumm 4acTs -
MUY NOABECHOr0 KMpnwn4a) 3acoina-
€TCA XPOMUTOBLIM MOPOLUKOM TO-
UMHOA S, U KAGNUHOBOW BaTo#M
TONLUMHON & .

Tennootga4a OT HapyXHoM nNo-
BEPXHOCTU CBOAA NpoucxoauvTt 3a
cyeT nanyyeHus u ceoboHOM KOH-
BEKLMWW, NOCNEOHANA N3 KOTOPLIX G151
YCNOBWIN TYHHENLHOW neun MoxeT
6bITb OnNUcaHa KpuUTepuanbHbLIM
ypaBHEHMEM:

®parmeHT NoABECHOIO CBOAA TyH-
HENbLHOW ne4n: 1 — MarHesnToxpo-
MUTOBBIN KMPAKWY, 2 — MarHesnto-
Bas 3acoinka; 3 — KaoNUHOBAas BaTa
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NU ,=0,135(P, -G, )"} (1)

KputeprnanbHaga 3aBMCUMOCTb (1) cnpaeennuea B cay4ae TennooT-
fauyn cBoBOAHON KOHBEKUWEN ONA BEPTUKANBLHON CTEeHKK, [1As ropn3oH-
TanbHOW CTEHKUW, OBpalEeHHON TeNnNOOTAAIWEN NOBEPXHOCTLIO BBEPX,
MHTEHCMBHOCTL TennootTaaum Ha 30 % 6onbule, a B crnyvae obpaileHus
BHU3 — Ha 30 % MeHblUe, YeM PacCHUTaHHaa 419 BePTUKANbLHON CTEHKU
no ¢dopmyne (1).

B cBfian ¢ Tem, 4TO OKPYXALULeh cpenon ana TyHHeNnsHoW neyn,
SIBNRETCA BO3AYX, 3aBUCUMOCTL (1) npueeaeHa K BblpPaXeHuio:

P
ak =K, ey -1f, (2)

roe oc,iz — KO3DPUUVEHT TENIOOTAA4YU CBOBOAHON KOHBEKLMN OT BEP-
TUKANLHOW CTEHKU;

t,, Wt — Temnepatypa TennooTAawen CTeHKM 1 BO3ayXa CoOoT-
BETCTBEHHO;

I{p ~ KO3 DUUMEHT, KOTOPLIN ABNAETCA GYHKUNEN MONOXKEHUS CTEHKIN
¥ TeMnepaTypb! BO3ayxa.

3Hauenus koadpduumenTa K, paccumraHHbie ana MHTepecylowein Hac
061acTN N3MEHEHUA TeMNepaTypbl BO3yXa, TAKOBbI:

t, 20 30 4 50 75 100 125 150
K 1,35 1,32 1,29 1,27 1,2 1,14 1,07 1,0

KoadpurumeHT TennooTaadn ¢ OTKPLITOR TOPUOBOM 4acTbio NOa-

BECHOFO KMpnuya onpenenseTcsa no BbipaxeHuio a7,; =1,3cxf.
Tennoorpayvy KOHBEKUMEN OT NIOCKON 4acTu CBOAA MeX Ay NOABeC-
HbIMW KUPRKYaMM PacCUYUTLIBAIOT NO dopmyne:
n
af =07 af. (3)

MopBECHON KUPINY MOXHO PasaenuTh Ha 2 HacTi: 3aKpbITyio W OTKPbI-
Tyi0. BuicoTa saxpeitolt 4actu 8, = 0,32 M, 0TkpbITo — & = 0,1 M. YaenbHbil Ten-
NOBOIA NOTOK Yepe3 3aKPbITyK 4aCTsL KMprda onpeaenaeTcs no hpopmyne:

A
q; =—6—1(0,‘, -85). (4)
1

rAe A, — CPeAHee 3Ha4eHNe TennoNpPOBOAHOCTU 3aKPLITOW YacTH Kup-
nuua;
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8, =t,-t2 v ly=t; -1f — n3bbITOUHbIE TEMNEpaTYPbl BHYTPEH-

He NOBEPXHOCTW KNajku CBOAA W B MNOCKOCTW pa3gena 3akpbiTon v
OTKPbLITOW YacTei kmpnu4a;

tP — Temnepatypa BO3ayxa 8 NPOCTPAHCTBE MEXAY BbICTYNAIOW-
MU HacTAMU NOABECHbLIX KUPNUYen.

OTKPLITYIO 4AaCTb KMPTIAYA MOXHO PAacCMaTPMBaTh KAk NPAMOYTOstb-
HbI CTEPXEHDB C TENNOOTAAWEN NOBEPXHOCTLIO KaK CO CTOPOHL! pebep,
Tak U CO CTOPOHbI Topua. Temneparypa No BLICOTE CTEPXHR onpepens-
eTcqa no popmyne 0. C. Tahua:

ch[m(ﬁz —x)+ —% Shim(5, - x)]]

6=60

- : (5)
ch(m, )+ —L— Sh(ms, )
sz

rae m=,[a U/ky-fo

4

tp +273\" (1, +273 4
100 100

o, =a, toy :Ko{/tp—tg’ +E,-Cy = ;

tp-t},”

Q , — CYMMAapHbI KOPOUUMEHT TeNnnooTAaY KOHBEKUMen af W u3ny-

yeHrem of oT pebep NoABeWEeHHON YacTh KUPINYA K OKPYXalouemy mx
BO3AyXy, MMEIoLLeMy Temnepatypy ol :

4
[zr +273]“ ¢l 4273

100 100
or =a£+a§=KT 3‘\”7"1’? +EM'C0= y (6)

lr—feT

roe o, - CyMMapHbI KO3DDUMUMEHT TENNCOTAAYM OT TOPLA K OKPYXaio-
wemy Bo3ayxy;

U, f, — nepumeTp v niowass 0CHOBaHNA BbLICTYNAIOWEN YaCTy KUP-
nnya;
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1, - CPeAHAA TeMNepaTypa BbICTYNAIOLLENA YACTV NOABELUEHHOTO KMP-
nuya;

LY t,gT — TeMneparypa Topua OTKPbITOR YacTi KMprnuya u Temnepa-
Typa BO3ayxa Haz, CBOAOM;

A, — KO3 DNUMEHT TENNONPOBOAHOCTH, PACCHUTHLIBAEMbIA MO TeM-
neparype ¢ s OTKpPbITOM HacTu CBOAA;

_E_ -~ creneHb 4epHOCTY NOABECHOIrO KMpnuya, NpuHuMaemas pas-
Hon 0,8;

C, — k03 buumeHT nyyencnyckanust abConoTHO YEPHOro Tena, pas-
Hblh 5,7 B1/(m2K*4);

X — TeKyuas BepTukanbHasi kKoopguHara.

B dopmyny (6) exognt Temneparypa OCHOBaHMA OTKPLITON 4Yactu
Kvpnuya 6,, KoTopas B AaHHOM Clyyae HemssecTHa. E€ MOXHO onpepe-
AUTb N3 cnepyouwmnx coobpaxeHuii. TennoBok NOTOK, NPOXOAALUMNA Ye-
pes 3aKkpbITYI0 HacTb KMPNW4a, PAaBEH TEMNSIOBOMY MOTOKY, NPOXO4AUIEMY
yepes ceyeHne B OCHOBAHUU OTKPLITON YacTU Knpnuia, KOTopbIi cornac-
HO 3akOHY Dypbe BLIYUCNAETCS M0 BbIPAXEHUIO:

9,,, ”161}\.0

60 = ch(m62)+ ' (7)

Sh(md , 'xﬂzj}; x,[ch(m52)+—;f';ch(m52)}

Mocne onpegeneHns 6 pacCYMTLIBAETCS TENNOBOM MOTOK g, p TEPS-
eMblil 0T pebep n Topua OTKPLITOM YacTU KMPNKYa U PABHbLIA TENNTOBOMY
MOTOKY g,, NPOXOAALLEMY HYEPEe3 erQ OCHOBaHMe.

TennoBoW NOTOK 4Yepes3 NAOCKYID YacTk CBOAA onpeaensieTcs no
dbopmyne:

P
q - tm t8
38 ’
n
3oL Ry (8)
—th
3 61
rae 2.5 — CyMMa TEMNNOBLIX CONPOTUBAEHUI NIOCKONM YacTu CBOAA, Bbi-

-

MONHEHHON U3 MarHe3nTOXPOMUTOBOIO KUPNNYa, XPOMUTOBON 3aCbilnky 1
KaoAUHOBOW BATbl.
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4 p 4
t, +273)* (1P +27m3
100 100

= Kptn 18 +E,-Co = ,, . (9)

'

rae o, — K03hbULUMEHT TENNOOTAAYM KOHBEKLMER 1 U3nydeHnem OT Nnoc-
KO/ 4acTun cBOAA C TeMnepaTypo ¢ OKPYXaiouieMy BO3AyXy, 3aHUMalo-
LeMy NpPOCTPaHCTBO MEXAY BbLICTYNAIOWMMK HacTamMu NOABECHOro CBO-
Aa. Koapduument K, =0,7K,, a koapdunumnent K sbibupaercs s 3aBucu-
MOCTU OT TEMMEepPaTypbl BO3ayXa tep , Kak 651110 yKa3aHo BbILLE.

CyMMapHBbiiA yaenbHbI TeMNOBOM NOTOK HYepes MIoCKyo v BbicTyna-
IOLLYIO YacT¥ NOABECHONO CBOAA BLIYMCANETCA MO 3aBUCUMOCTH:

Gon = 92 fo+4qn 'fn
fO + fn !
rae f — nnowaies MNOCKORN 4acTh anemMeHTa CBOAa;
J, — nnowane OCHOBaHMSt NOABECHON 4aCcTh KUpnuya.

(10)

Pacuet seperca MeToAoM nocnenosarTensHbiX ApubakeHwn, Tak
KaK KO9pEPUUMEHTH TENNONPOBOAHOCTH OTHEYNOPHBLIX U USONAUMNOHHLIX
MaTepwnanoB aBASIOTCH QyHKUMSMY TeMneparyp. Tennossie notepu rern-
NONPOBOAHOCTLIO YEPE3 CTEHLI ONPEegenstoTCs NO aHanornMm ¢ NoTepsaMmu
Tenna yepes NNOCKyIo 4acTb CBOAA, T. €. nNo popmyne (8).

OnpeneneHne NoTeps TEMNOThL 4ePEeE3 CBOA 1! CTEHbI BbICOKOTEMMNE-
paTypHOI neyn CnocoBCTBYET PELIEHUIO BAXKHBIX NPaKTU4ECKNX 3apad B
obnactn axeprocbepexeHusi. BoinoaHeHHbIe pacyeTsl No3sonunm obec-
neYnTb BLICOKUI ypoBeHsL Temneparypbl B paboyem npocTpaHcTee cornac-
HO TexHonori 06xura (o 1900 °C), ymeHblWNTL pacxos, NPUPORHOTO rasa
Ha 20-25 % M1 NOBLICUTL NMPOU3BOAUTENLHOCTE HOBO ManorabaputTHON
TYHHENLHOW neum 3asoaa «KasorHeynop» B nepnog, OCBoeHUs ee paboTsl
Ha 10-12 %.

OTTKa Tes3imai 3arTapabl KyWjipyre apHanfan ToHenaik newTiH kymbBesi apkuinb
WbINYABIH XKOFaNybiH ecenTey yliH vayenginikrep xentipinred. Ecenteynep xymbic
KeHiCTiriHae TemnepaTypanapablH XKofapbl AeHreiiH KaMTamacbis eTyre, Tabufmn
rasabiy WeiFbiHbiH 20-25% kiwipenTyre, newTin eHimaginirin 10-12 % aptrTsipyra
MYMKiHaik Gepeai.

Tynisai ceagep: ToHengik netuTep, Kby Kofanynapbi, KYWgipy, orKkaresimainep.
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Dependences for calculation of heat losses through tunnel-type arch for roasting of re-
fractory articles are cited. Calculations allow to provide high level of temperatures in a
working area, decrease consumption of natural gas by 20-25 %, increase productivity of

furnace by 10-12 %.
Key words: tunnel-type furnaces, heat losses, roasting, refractories.
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YaK 621.1 MPHTN 44.31.35

UCCIIENOBAHME PABOYEINO BELLECTBA TEMNJIOBOro HACOCA
ANg CYLUKN KAMTUIINAPHO-NMOPUCTbLIX MATEPUAJIOB

L. Y. Tayacapos, K.T.H., . O. Ocnanos

IOxHOo-KasaxcTaHCkuin rocynapCTBEHHLIN yHUBEPCUTET
mm. M. Ayesosa

TennoBoi HACOC MOXHO PACCMATPUBATL KAK XONOAWIbHYIO MatLUHY,
pabotaowwyo Ha Bonee BLICOKOM TemnepatypHoMm ypoexe [1]. Moatomy kK
paboumM BeLEeCTBaM TEMNNOBbLIX HACOCOB NPEALSBAAINTCH TaKue Xe Tpe-
BoBaHus, Y4TO U K XOonoaunsHeiM areHtam. flpn aTom cnegyet UMmeThb B
BUAY, YTO KOHCTPYKTUBHLIE 31E€MEHTbl TENNOBLIX HAacocoB paboTaloT 8
HEOAMHAKOBbIX YCNOBUSIX NO CPaBHEHUIO C XONOAUNbHLIMKA MatlHaAMK,
Bonbllas 4acTb U3BECTHLIX B HACTOSALLLEE BPEMSA XONOLWIBbHBLIX areHTOB
(xrapoHoB) MOXET GbiTh UCNONbL30BaHAa B KavyecTee pabounx BellecTs
TenNoBLIX HAcoCcoB. MNpuyem ana nony4deHus Temnepartyp sbiwe 50 °C ue-
necooBpasHo NpUMeHaTh xNanoHs R-11, R-21, R-142, R-114.

B pnanHol paboTte NnpMBOOUTCH aHanM3 HeKOTOPbLIX CBOWNCTB nepe-
YUCNEHHDbIX BbllE XNaA0HOR, UCCAEAYIOTCS LienecoobpasHtbie gnanasoHbl
nx NpPUMeHeHna.

B tabnuue nokasaHbl Hanbonee xapakrepHboie dusnyeckue CBO-
cTBa paccMmartpueaembix paboumx BewecTs. pn 3T0M nmeeTcs B BUAY,
4YTO TemMneparypa 3aMep3aHns He ABNAEeTCA ONpenensiowmnm napamer-
POM, AIOCKObKY TENOBLIE HACOCH! paboTaloT B 0bnacTn Temneparyp, Ccy-
WEeCTBEHHO NPEBbILADLLMX ITOT napameTp.

HexoTopble puanyeckne CBOUCTEA XONOAUNILHBIX Ar€HTOB

Xumunyeckast T K P 105 MNa
Tun xoNoAuNbLHOro areHTa bopmyna . .
R-11 MoHodropTpuxnopmeTtaH CFCl, 471 446
R-21 MoxodTopauxnopmeTaH CHF 4515 52,68
R-114 Terpadropauxnopmeran CF,CLCF.CI 4188 334
R-142 AudTopmoHoxnopataH H,CF.Cl 409,6 423
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Kputuyeckue napamMmeTtphbl pabounx BELLECTE ONPEAESiAiOT BEPXHIO
TeMnepaTypHyio rpaHuly vUx NPUMEHUMOCTU AR TENNOBbIX HACOCOB.
MpubtnuxkeHue NapamMeTpoOB NPOLECCOB K KPUTUYECKNM Bbi3bIBAET, Ha Hau!
B3rnag, cneaylowme HexenaTenbHble ABNEHNN:

e BO3pacTaeT AaBNEHUE B CUCTEME,

¢ YBENUUMBASTCS KPYTU3HA KPMBbLIX HACKILLEHUS, MNOFPaHNYHbIE KPy-
gbie cHNMXAIOTCSH, 4TO MPUBOANT K YMEHBLLISHMIO YOENbHOW Ten 0801
pou3BOaNTENBHOCTH TENNIOBOIO Hacoca (pwnc.1);

e YBEANYNBAGTCSH KONMMYECTBO Napa nocsie ApoCCenbHOrO BEHTUNA
2, x' > x{puc.1);

e YMEHbLLIAETCA yaenbHblt 06beM napa Ha BcachliBaHWe B KOMNpec-

cop Vi < Vg, 4TO NPUBOANT K YBENUYEHUIO FEOMETPUYECKUX PA3MEPOB
KOMMpeccopa.

Gk / A

4 4 1

Puc. 1. Naobpaxenne umkna paboTsi Tennosoro Hacoca B agvarpamme IgP-i:

P ;. ’r__ 7 e
9= LhLy 4,7 1,71

QOuesunaHo, 4TG C YBENYEeHNeM AABNEeHNs B CUCTEeME Ten1080ro Ha-
coca BO3HMKAEeT HEOBX0ANMOCTL MEPONPUATUI NO TEXHUKE BE30nacHo-
CTI, YBENVWYEHMIO METANNOEMKOCTU KOHCTPYKLINA.
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33BUCUMOCTL NBMEHEHUS AaBNEHUs B Havane cxartusa pabovero
BeulecTsa OT TEMNEpParTypbl KUNeHVs npeacrasnena Ha puc. 2. 3T gan-
Hbie MOryT BblTb UCNOML30BAHL! NPU NPOEKTUPOBAHUN TENNOBbLIX HA-
COCOB.

[aBnenune Hauana cxarva, MMa
o
o

o
ES
)

0,2 4

T v T Y 1

-60 -40 -20 0 20 40 60 80
Tewmneparypa, °C

Pwc. 2. 3aBucumocTs flaBneHvst Hauyana ckatus pabouero
BelecTea OT erg TemnepaTypbl kunenus: ® R-142; O R-114;

® R-21; + R-11

Pabota cxatus paboyero BelecTsa N 06 LEMHbIE XapaKkTepucTUKn
onpenensioTca npexae BCero OTHOWEeHNEM NaBNerni PK/PO.

Ha puc. 3 npepcraBneHbl 3aBUCMMOCTU N3MEHEHUS OTHOLWEHUs
naeneHus P /P_OT Temnepatyps kunenvs paboyero tena npu temnepa-
Typax koHaeHcauum coorseTcTeeHHO 40, 60, 80 °C pgnsa paccmaTpuBaeMbix
BELIEeCTB.
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50 -
Px/Po

40 I\ !

Puc. 3. 3aBUCUMOCTb OTHOLWIEHUS AaBneHus P /P OoT TemMnepaTtypsl
kunenus pabovero sewecrsa: 1 —R-21,¢=80°C;2—R-11,¢=80°C;
3-R-114,t=80°C;5 —R-11,t=60°C; 7~ R-114,¢= 60 °C; 8 - R-142,
t=60°C;9-R21,6=40°C; 10 -R-11,t=40°C; 11--R-114,
t=40°C;12-R-142,t=40°C
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OB6uiensBeCcTHO, HTO C YBEIMYEHNEM TeMAePaTypPhl KUMNEHUsi OTHO-
LeHne PK/PO yMEeHbLIaeTCs, YTO ellle pas NnogTBEepPXAaeTCs Xapakrepom
MONY4eHHbLIX KPUBLIX. AHaNN3 nokassulBaeT, 4T0 B 061aCTU TemnepaTyp
t,< 20° oTHOWeEHNE PA_/PU ONg MPOon3BOALHOIO (PUKCHUPOBAHHOMO 3HaYye-
HUA ¢, Bolllie Ang xnagona R-11, Haumesowee — y R-142. B ob6nacTtu tem-
neparyp ¢, > 20° npovcxogut nepepacnpeneneHme aHaueHui P /P, MNpu-
BEleHHbIe KpuBbie (pUC. 3} HECYT Takxe KOCBeHHYI0 undopmMaumio ob
ycnosuax paboTbl KOMNPeccopa K [ucne cryneHen cxartus pabouero
BeujecTsa.

Jiuteparypa

1. Tayacapos lll. Y. K npuMeHeHnio TennoBOro Hacoca A5l CyLwKu
¥ OXNAXAEHUS KanUANAPHO-NOPUCTLIX MaTtepuanos // Hayka n o6pa3so-
saHue KOxHoro KasaxctaHa. - 2008, - Ne 35, - C. 118-120.

Weifly COpFbinapbiibib XYMBIC 3aTTapbl peTinAe nahjanaHbinFad My34aTkbitl areHT-
TepiHiK (xNagoHaapabiH) ap Typni Typnepidin kenbip xacueTTepine canbiCThipMans
Tanaay Xyprisinreu.

Ty#inai cesnep: Xoiny COpfbinapbl, MY3AaTKbilL areHTTep, XYMbIC 3aTTapbl.

The comparative analysis of some properties of various types of cooling agents (chia-
dons) is made; they are used as working media of thermal pumps. Expedient ranges of
their use are investigated.

Key words: thermal pumps, cooling agents, working media.
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YiK 621.1 MPHTUN 44.31.35

3KCNEPUMEHTANbHLIE UCCNEAOBAHUSA
MPOWECCA CYLLUKU B TEMJTOHACOCHbBIX YCTAHOBKAX

. 0. Ocnanos, L. Y. Tayacapos, K.T.H.

IOxHO-KasaxcTaHCKuiA rocygapcTBEHHBI yHUBEpCUTeT
vm. M. AyesoBa

TennoHacocHbie YCTAaHOBKM, OCYLIECTBNAS 0BpaTHLIA TePMOAMHAMM-
YECKUI UMK HA HU3KoKUNALWEeM paboyem BeulecTse, 4epnaioT B0306HOB-
N9eMyi0 HN3KOMOTEHUMANBLHYIO TEMNOBYIO 3HEPTUIO U3 OKPYXKatoLuleh cpe-
Obi, 3aTpaumeas B 1,2-2,3 pasza MeHble NEePBUHHON IHEeprum, Y4em npu
MPAMOM CXUTraHum TOrJIMBaA.

MpuMeHeHue TeniOHACOCHbLIX YCTAHOBOK — 3TO cbepexeHne HeBo-
306HOBNAEMbIX SHEPrOpPecypcoB, 3almrta OKpyXalolei cpegs, B ToOM
uvcne n nyTem cokpaueHns suibpocos CO, (NapHUKOBOrO rasa) 8 ar-
Mocdepy. TENNOBLIE HACOCHE, KaK NPaBsuio, CO30aI0TCA U BbiMyCKalTCH
3aBogamMu XONOAWALHOIO MALLMHOCTPOEHUA. DTO OO4HO U3 BaXHEWWux
rnepecevYeHnin TeXHNKN HU3KUX TEMMePaTyp C SHEepPreTuKon.

BaxHehuwan ocobeHHOCTb TENNOHACOCHbIX YCTAHOBOK - YHUBEpCarnb-
HOCTb NO OTHOWEHUIO K BUAY NUCNONL3YEMOWN JHEPrun (INeKTpUu4eckon,
Tennoson). 370 NO3BOASET ONTUMMU3UPOBATL TONNUBHLIK BanaHc aHep-
rOUCTO4YHMKA NyTEM 3amMmelleHus bonee AedrLNTHBIX BHEPropecypcoB
meHee AePULNTHLIMN.

HaubBonsuwee npumMerenne (B MUPOBOI M POCCUICKONM NpakTuke)
TErnnoHaACOCHbIE YCTAHOBKW HAXOAAT NPeuMyLEeCcTBEHHO 4R OTOMNEHNA
1 ropsidero BoaocHabxerusa. MepcnekTuBHO Ux NPUMEHeHUe NS CyLIKK
marepwanos. MNMpu 3TuUX yCnoBUsIX TENNOHACOCHAs YCTAaHOBKA MOXET pa-
60TaTh NPV AOCTATOYHO BLICOKOM KO3dduLmeHTe npeobpasopaHums.

B pganHoit paboTte nocrtaBneHa 3agada UCCnenoBaHUst OCHOBHBLIX
3aKOHOMEPHOCTEN MPOUECcCa CYLUKKM C fIPUMEHEHUEM TEenNOoHACOCHSLIX
yctaHoBok THCY Ha npumepe cyliku xnonka-coipua. Mposegers akcne-
pymeHTanbHble UCCnenoBaHua Ha nabopaTopHOM cTeHae, NpeacTaBafio-
wem coboit TeNNOHACOCHYIO CYLLUWIbHYIO YCTAHOBKY A1 06e3B0XNBaHUS
mMarepuanos B NNOCKOM Ciioe (puc. 1). B ka4yecTse BbICYLLMBAEMOrO Ma-
Tepuana CNnoNbL30BAH XNOMNOK-Cbipel, NpeacTasnaiowmnin coboin xkanun-

76



NAPHO-NOPUCTLIN MaTepuan. MNpy BbIGOPe OCHOBHLIX PEXVUMHBLIX Napa-
METPOB Npouyecca CyLIKW UCMOoNb30BaHbl U3BECTHbIE AaHHLIE U3 nuTepa-
TYPHBIX NCTOYHUKOB [1].

! [
I /I

H P 3
A |
Pl —"—.‘: - ; ./
/" 5 / ! £ —]
.- : . |
I\T : ‘\N} 5 | V\ | /1 ]
! 2 i T
s X/S / | ’/ \
1 ' i
- : i
Ay
; h [
: v i '
' 1 !
i 1 ;
: i) '
! — :
Puc. 1. Cxema 3kcnepuMeHTanbHol ycraHosku: | — sentunarop; Il — Tennosoin
Hacoc; lll — cywwmrika; IY — Bnarootgenutens; 1 — KOMNPECcop; 2 — KOHAEHCATOP;

3 — perynupyiowinin BEHTUMb; 4 — UCnapuTens

OT60p NPo6 BLICYLUMBAEMOrO NPOAYKTA 417 aHann3a ero Tekyen
BRAXHOCTN npounasoguncs vepes kaxasie 10 mud. Kpome TOro, perncr-
PUPOBANUCHL CNEeayLme OCHOBHbIE PEXUMbl NapameTpoB YCTaHOBKMU!
TemMneparypa BoO3gyxa Ha BXOAE B BEHTUAATOP, HA BXO4E W Bbixoae w3
81arooToenuTens; TeMnepaTypa M BAaXHOCTL BO3ayxa Ha BXOAe U BbiXO-
Ae na cylmnkn; TeMneparypa m gasneHmne XonoaHoro areHTa Bo 8cach! -
BaIOLEM 1 HarHeTaoulem Tpybonposoae.
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BhnaxHOCTL Marepuana onpeaensetca no bopmyne:

my—my

W = -100 % ,

ny
roe m,— BeC Npobbi A0 AOCYLINBAHNS;

m,— BEC Npo6HI NOCNe AOCYLLUNBAHNS.

MNpw npoBeaeHUK BKCNEPUMEHTOB BapbupoBant TeMnepatypoii n
CKOPOCTHLIO BO3AyXa Ha BXOAE B CYLUWUSIKY MPY PasiuyHON Ha4asIbHON BNaX-
HOCTM MaTtepuana. Mpepensi uaMmeperus aTux NapaMeTpoB 0B0CHOBAHb!
TexHonornyeckumu Tpebosanuamu. B 4acTHOCTY, TemnepaTypa BO3ayxa
B CYLUWIKE NPUHNMAETCSH C YY4ETOM MaKCUMabHO BO3MOXHOIA NOCNe CyLUKn
TeEMNepaTypbl CyXOro marepuana, CKOpOCTL BO3[1yXa COOTBETCTRYET He-
06xoanMbIM 3HaYeHVaM gna obecnedeHns MAOCKOrO CAOSt B CYLINUKE.

HauyanbHag BAaXHOCTb APUMHMMANACb PABHOW 3HAYEHUAM BNAXHOCTU
martepuana.

PesynbTarbl 9KCNepuMeHTanbHbiX MCCNEeJ0BaHNN CUCTEMATU3NPO-
BaHbi B Buae rpaduyeckmnx sasmcumocTein (puc. 2, 3).
50
45
40
35
30
25
20

BriaxHocts Matepuana W, %.

15

10

¥ L T T 1

20 30 40 50 60
Bpemsi, MuH

Puc. 2. Cylka xnonka B CylwMnbHbIX annapaTtax B NAOCKOM cnoe npm
t., =45°C: @ — BnaxHocTL 60%; ® —592%; - 60,4%; O — 62 %
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BnaxHocTe maTtepuana W, %.

20 30 40 50 60
Bpemst, MyH

Puc. 3. Cyuika xnonka B CywusibHbIX annapartax 8 Nnriockom
cnoe npu ¢, =35°C: & — BnaxHocTs 60,2 %; O — 58,5 %;
0-—554%; ®—568%

YBenuueHne CKOpPOCTU roaayn CYWUNbLHOro areHTa takke Banset
Ha NOBbLILLIEHWEe CKOPOCTY CYWKM, 0OCODEHHO B Ha4Yasne Npouecca, U NpuBo-
OUT K coxpauieHuio obuler npoao/mKUTENLHOCTY CYLUKK (pn yBeanye-
HUW CKOPOCTU BO3Ayxa BO3pacTaeT CKOPOCTb ucnapeHusa saarn ¢ no-
BEpXHOCTW maTepuana).

OCHOBHLIM CPEACTBOM UHTEHCWUdUKALUMKM NpoLLecca ABNSEeTCs No-
BbilUEHWVE TEMNepaTypbl arenTa cyuiku. Harpes martepuana Boiwe 40 °C
COMPOBOXAAETCA YBENNYEHMEM ONACHOCTH BO3rOPaHns.

Takum 06pa3oMm, NpeanoXeHbl Cneayioime pexnmMbl CyLIKn XAornka
B THCY ¢ cywmrnkoil naockoro cnoa: Temneparypa CywmnnbHOro areHTa
Ha BxoAe 8 cywiunky 35-45 °C, ckOpOCTb CYLUUABHOMO areHTa B cywmunke
0,6-0,8 m/c npun Ha4anbHOM BRAXHOCTY Xnonka ceipua 45-60 %.
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Nureparypa

1. Epogpeesa O. 6., NasvinGekos T. C., Hussos M. A., Ymapos A. P.
K BONpOCY ONpeaeneHuns CKOPOCTW CYLLKU Xonka-ceipua // 13s. By308:
TexXHONOr NS TEKCTUNBHOM NPOoMbILNEeHHOCTU, - 1975, - Ne 2.- C. 38-41.

MKbINYyCOPFLINbLIK KOHABIPFLIHbIK KOMEriMes MakTakbl KenTIPYAIH TeXHOMOruAnsiK
pexxumaepi YChiHbIFaH: KenTipy arenTiHiy kenTipriwke Kipyperi Temnepatypacs 35-

45 °C, oy KenTipriwTer xbingamabirst — 0,6-0,8 m/c, makTa-wukisaThiHbiy GacTanks
biffanAbLNbIFel — 45-60 %.

Ty#inal ceanep: MakTaHbl KenTipy, MaKTa-WKKI3aTbl, XKblNyCOPFLINLIK KOHABIDFLINAP.

The process conditions of cotton drying with the help of thermal pump plant are proposed:
temperature of drying agent at the input into drier 35-45 °C, its speed in a drier— 0.6-0.8 m/s,
initial humidity of raw cotton — 45-60 %.

Key words: drying of cotton, raw cotton, thermal pump plants.
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MALWLMHOCTPOEHUE

Y/IK 621.926 MPHTI 55.33.4 1>

LEHTPOBEXHO-IT'MPALIMOHHbBIE MENIbHULIbI
C HABKUMMWU SHEPTO3ATPATAMM

E. C. Acxapos, x.7.H., K. C. Bepraes*, k.T.H., M. K. A3um6exos**,
O. B. Yrens6aes

Kazaxckuii HauroHaNbHbIN TeXHUYECKU YHUBEpPCUTET
um. K. N. Catnaesa

Kasaxckas akagemusi TpaHCnopTa u kOMMYHUKaUMi
M. M. ToiHbiWwnaesa™* ‘

TOO «Maccarert nc»**

MHorne TexHoNorM4ecKne NPoUEcChH TPEBYIOT NPUMEHEHUS 3Menb-
4YEHHOTO Chipbsi, CCOBEHHO B rOPHOPYAHOK NPOMBILLNEHHOCTW. CyuiecTsy-
jowmre B HacTosAWEee BpemMa MEAbHUUbI NOTREeBAAIOT OrpoOMHOE Konuye-
CTBO 9NEeKTPO3HEPrn. B pecnybnvke exeroaHo nepemManbiBaeTcst OKO-
no 600 MAH T MUHEPANbLHOIO ChIPbSt. YREeNbHbiA nokasarens notTpebneHmns
ANeKTpPO3HEeprum menbLHULY, cocTaenseTt 25-50 kr/kBT. CnegosarensHo, ans
nepemMorna Takoro KOAUYecTBa Cbhipbsi HeoOxoaumo 12 mnpa KBt anekr-
pPO3HEeprvn.

B cBA3u ¢ aTuM akTyansHOW 3apayvei ABnaeTcsa co3gaHme Melb-
HUUBI C HU3KUM NoTpebneHnem sNeKTPO3HepPrum - yaenbHbiM noxasare-
nem He mexee 80 kr/kBT no 3epry u 150 kr/kBt no pyae. Hamun pazpabo-
TaHa cxemMa MefibHULb! LLIeHTPOOEXHO-rMPaLMOHHON KOHCTPYKUMK [1-4],
UMEIOWEN BLICOKUIA YPOBEHb M3MEJIbHYEHUS CbIPbsi NPYU CPABHUTENLHO
Manbix aHeprosaTparax. MpegnoxeHa HOBas KOHCTPYKUUWSA Npusoaa Bnb-
paropa 370 MenbHULb, KOTOPas KOHCTPYKTUBHO HAMHOIO NPOoLLIe aHano-
ros, NMHAMUYECKU XOPOLLIO YPABHOBELLEHA, BCASACTBUE Yero MesnbHuua
vMeeT HU3KUIt YpoBEHb BUBpauun n Manslit usHoc npu paborte. Metan-
JIOEMKOCTb MEJibHULbI ¥ YPOBEHE NOTPEDNeHUs SNEeKTPOIHEPrun HUXe
NPUMEPHO B 2 pasa no CPABHEHWIO C CYLLECTBYIOWUMU LEHTPOBEXHBIMY
menbHuuyamu. Tak, waposas MenbHMua npoussoautenbHocTeio 10 1/4
secut 30 T, BEC NpennaraemMoin mensHULBl C Takoh e NPou3BoaUTENb-
HOCTBIO — 7-8 T. YAensHoe NoTpebneHne aneKTpo3HEPrin LLIAPOBOA Menb-
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HULb! NO pyae coctasnset 50 kr/kBT, neaunterpatopa - 20, BanNbLUEBOW —
35 no aepHy, xepHoBoi — 25 kr/kBT no aepwy. Y npyrux BUAOB MenbHUL,
BTOT NoKasaTeNb elle HuXe.

PaspaboraHHast MenbHULA OTAMYAETCS MPOCTOTON KOHCTPYKUMUN —
mMeeT 1 IKCLEHTPUKOBLIN Bad, 5 NOAWUNHUKOR, 3yByaTsie koneca oTcyT-
CTBYIOT, TOr4a Kak B CYLLECTBYIOLLMX B HACTOALLEE BPEMS rMPaUNORHO-
LEeHTPOBEXHbIX Menbhulax (mogens LUM-4) — 2 akcueHTpuKoBbiX Bana,
14 nopwunHukos, 3 3ydyaTeix Koneca.

CTOMMOCTb MENBHMULb! MO CPABHEHWMIO C LIAPOBLIMU HUXE MIPUMEPHO
B 3 pasa, ¢ ueHTpoBexHsiM1 — B 1,5 pa3a, oHa OTNMHAETCH BLICOKON PEMOH-
TONPUroaHOCTLIO, HEe TRPEBYET XECTKON 3auThl MOMONbHLIX KaMep, NPy Cllb-
HOM U3HOCE OHU BbICTPO 3aMEHRAINTCH HA HOBbLIE, U3FrOTaBNMBAeMbIe U3 CTaH-
OapTHLIX CTanbHbix TPYG HEBONLWOro guamMeTpa.

PaspaboraHa cxema MesnbHuUbl Ha Ba3e KynucHOro mexaHusma ¢
oaHUM Banom [2]. N3roTosneHo 5 onbITHO-NPOMEBILLEHHBIX 06Pa3LOB Ha
3aBoae «Maccaret» (r. Anmatsl), KOTOPbIE NPOLWIL UCNbITAHWE U NOKa3a-
N XOpouine pe3ynbTaThl.

Pabora MesnbHULbE OCYUIECTBRRETCA cneayiomm obpasom. [su-
ratens 1 yepes peMeHHbIh peaykTop (puc. 1) BpawaeT KPMBOLLUNHBLIA
Ban 4, Ha KOTOPOM LUAPHNPHO 3aKpenieHo BOAWUNO 2 C ABYMS NOMOJbHbI-
Mu kamepamy 9. NomMonbHbIe KamMepbl 9 COBepLLAIOT NNoCKonapannens-
HOe nepemMeLyeHne No OKPYXHOCTU C PAANYCOM, pasHbIM AJIMHE KPUBO-
wuna 3. Takoe apuxeHne obecneuynBaeTcst HanuuMem BUNKu 7 1 nanb-
La 8, KoTopbie NOAAEPXUNBAIOT NOCTOAHHOE MOPU3OHTANbHOE NONOXEHNE
BOgMNa 2 BO BpEMSA €ro AsuXeHus .

JaHnas cxema He nmeeT n3bblTOYHOM CBA3K, AMHAMUYECKN YpaBHO-
BeweHa, He TpebyeT NnpuUMeHeHus 3yB4aTbiX KONEC, KOHCTPYKTUBHO NPO-
cta. [JoCTOUHCTBO KOHCTPYKTUBHON KOMIOHOBKM MENbHULLBI — B YCTAHOB-
K€ npoTUBOBECA NOCEepeAuHe Basa, YTO 3HAYUTENLHO yIyHLiaeT AuHaMu-
yeckue nokasarenu.

Ha npou3soauTensHOCTL MENbHULGI OKA3bLIBAIOT BIUStHME 4acToTa
BpauleHus sana, 06bLemM NOMONLHLIX KaMmep, O4auHa kpusowuna. Ha auc-
NepHOCTbL NOSTYHaeMOro NPOAYKTa BO3AENCTRYIOT YacTOTa BpaweHma sana,
AUINHA NMOMONbHBLIX Kamep, TBePAOCTh NOMOMLHBLIX TEN U UX WepPOoXoBsa-
TOCTb, MACCa NOMOJILHbLIX Ten. ,

McneitaHusa nokasanu, 4TO HEHAAEXHLIMU B KOHCTPYKLUNU MESibHM-
Ubl ABASIOTCHA BUIIKA M OCOBEHHO naneu, 1 nas, B KOTOPbLIA OH BXOAUT, Tax
KakK OHU BbICTPO U3HAWMWBAIOTCH. DTN ANEMEHTH HEOBXOAUMO N3roTaB-
NMBaThb U3 BbICOKONPOYHLIX cTanei n obecne4ympaTs XOPOLWYO CMa3Ky.

Mo paccMOTpeHHOR cxeme paspaboraHa ueHTpobexHana menbHuua
camousmensyeHus, T. e. paboTaouas 6e3 NoMosbHbIX TeN, NMeloLLas yn-
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Puc. 1. Cxema LeHTPOGEXHO-KYNNUCHOW MenbHUUbl: 1 — ABuraTens;
2 —B0AUNO; 3 — KPUBOLUMN; 4 — KPUBOLWMWIHBLIA Ban; 5 — BUIKa Kynuchl;
6 —npoTusoBec; 7 ~ BUKa sBoguna; 8 — naned, 9 — noMonNbHanA kamepa

POLUEHHYIO KOHCTPYKUMIO, C YMEHBLUEHHbLIM KOMMYECTBOM AeTanei u, Kax
cheacTBue, HEBLICOKYIO CTOMMOCTL., MenbHuua MOXeT 6biTh NCNoNb30-
BaHa [/isl U3MenbLYeHUsT MAMKOro Cbipbsa — rnrnca, 6apura, u3BecTHaKa, BOM-
nacToHUTA ¥ T. 4. XOpoLwine nepcnekTnBbl MMEET MenbHULa NPU NPUro-
TOBNEHVN TAMMNOHAXHbIX PAacTBOPOB B HedTeaobLIve. OHa No3sonaeT rno-
nyyatb BbICOKOrOMOrOHE3UPOBaHHbLIE PACTBOPbLI, MPaKTUYECKY He Bhina-
paoiume B ocagok. MenbHuua mMeeT HEBLICOKUMIA YPOBEHb LlyMa U CO-
CTOUT M3 crepylowmx YactTen: gsvrarens 1, KOTOpLIi yepes3 penykrop 2
BpalLaeT KpUBOLIMNHLIA Ban 3 ¢ kpyeowunom 4. Ha kpueownnHbIA san 3
HaAZeT UWNUHAPUYECKNA noMonbHbii Bapaban 5 ¢ BO3MOXHOCTLIO CBO-
60aHOr0 NPOBOPOTA BOKPYr KpUBOWMNHOro sana 3. K nomonsHomy 6a-
pabany 5 XecTko KpenUTCa CTepXeHb 6, Ha KOHUE KOTOPOro MMeeTcs Bui-
Ka-nas 7, B3auMoAeincTByIoWas C UNINHOPUIECKUM CTEPXHEM 8, XECTKO
npukpernneHHsiM K ocHoBaHwio 9. Ha Bany 3 ¢ NpOTUBONONOXHOW CTOPO-
Hbl OT KpUBOWIMNA 4 yCTaHOBNEHbI ABa npotuBoBeca 10 — no oaHOMY C
KaKL0M CTOPOHLI OT NOMonbHOro 6apabana 5. Ha noMonbHOM Hapaba-
He 5 cepxy UMeeTCH 3arpy30uHbiii natpybok 11 ¥ BHU3Y — BoIXOQHONW
natpy6ok 12 (puc. 2).
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Puc. 2. Cxema UeHTPOGEXHOI MenbHULbI CamonsMentieHus; 1 — aBuraresib;
2 — peaykTop; 3 — KPUBOWMNHLINA Ban; 4 — KpuBowwn; 5 — nomonbHsii 6apaban;
6 — cTepXeHb; 7 — BUNKa-Nas; 8 — WnNuHApUYecKnid CTepXeHs, 9 — 0CHoBaHue,

10 — npotusoBec; 11 — 3arpysounblii naTpybok; 12 — BbixoaHo naTpy6Gok
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PacnonoxeHue noMonbLHOW KamMepbl B UeHTpe obecneunBaeT 60/5b-
LWyI0 4acToTy Bpawernns sana Ao 1000 MuH"' 1 COOTBETCTBEHHO 3HAYU-
TeNnbHYI0 NPON3BOAUTENLHOCTL arperarta.

B nomonsHOW kamepe 2 (puc. 3) HaxoauTCs MHOXECTBO HacTul
U3aMernbueHua 4, MMeULMX NonepeYHbin pasmep, B CpeaHeM paBHbliil Du.
Mpy Bpawernun Kpueonna 3 noMmonbHas kamepa 2 HayMHaeT BpawaTh-
cs C yacToTon n. Ha kaxayo YacTuuy Chipbs 4, HaxogsLWerocs B kame-
pe 2, peicTByioT cuna Taxectu P u ueHTpobexHana cuna Ful, koropasn
Ha4YuHaeT ABUraTb 4acTuly nMo NepUMETPY LUNUHAPUYECKON NOMOIbHON
kamepbl 2. Mpu 9TOM BO3HUKAET BTOpPan ueHTpobexHaa cuna Fu2, Ha-
npasneHHas No paguycy NoOMOJILHOM kamepb! 2. HacTuupbl 4 Ha4MHAIOT Kpy-
XUTLCH B MOMOJILHOW Kamepe 2 ¢ yacToToln n1. Haxodsice Ha pasHom pac-
CTOSIHUM OT UEHTPa NOMOMbHOM Kamepbl 2 1 obnagas pasHo maccon,
OHW BpawaloTcs C pa3HoN YaCTOTOW U AMHENHOM CKOPOCTbLIO, CTankuea-
10TCSA APYr C APYroM, TPYTCA Ha O4eHb BLICOKOW CKOPOCTU, IPU 3TOM Mpo-
NCXOONT UHTEHCUBHBLIA NPOLECC WX Pa3pyLueHus.

m

vy

Fu2

Puc. 3. Cxema usamentueHua Ceipba: 1 — 3acbiNHan BOPOHKA,
2 — noMonbHasa kamepa; 3 — kpuBowWKA; 4 — YacTuubl; 5 — Bbl-
CbiNHON naTpybok
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PaszpaboTtanHbie UEHTPOBEXHO-TMPaUOHHbIE MENBHWLLI OTInYa-
I0TCA BbICOKOW NPOU3BOAUTENLHOCTLIO NPU HM3KWUX Heprosarparax, 4To
Aenaet ux KOHKYpPeHTOCnoBHbiMN. MpumeHeHre nogobHbIX MensHWL, B
roOpHOPYAHON NpoMbituNeHHOCT Ka3axcTaHa NO3BONUT 3HAYUTENLHO CHU-
3UTb NOTPpebrieHe SNeKTPOIHEPIK, a STO, B CBOIO OHEpelpb, 3HAUUTENBHO
CHU3NT ce6ecTonMOCTL NepepaboTku pyabl, 4aCT BO3MOXHOCTL, HANpu-
MEp, NPUMEHATL MENbHULEY Ha HeOONbLLMX cTapaTenbCKkux obbekTax no
pobbiie 30n0Ta.
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UeHTpaeHTenKiW-rmpaymanbik AMPMEHAEPAIH 8p TYpAi WwukisaTTapAbl yaTyFa apHans-
aH KOHCTPYKUMACHI XacanfaH. KapananhimgbinblfbIMEH, METANCLINbIMALINGIFbIHLIH
TOMEHAIrIMEH, Xofapbl eHiMZiniriMeH, 3NEKTPO33HEPriAHbLl a3 KONgaHaThiHALIFLIMEH
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Tyhinai cespep: UEHTPAEHTENKIW-TMPaUMANLIK AKIDMEHAED, WWKI3aTTapAbl yaTty, me-
TanceiibIMALINBIFE!, PHEPTUsl KONAAHYbLI, SHIMAINIK.

The designs of centrifugal-and-gyration mills for grinding of diverse mineral raw materi-
als are developed. They are noted for simplicity, decreased metal-intensity, high produc-
tivity.

Key words: centrifugal-and-gyration mills, grinding of raw materials, metalQintensity,
energy consumption, productivity.
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Y1K 629.3.032 MPHT 55.43.03, 73.31.41
NOBbLILWEHUE NMPOXOAUMOCTU KONECHbIX ABMWKUTENEN

10. I. ropuwxos, 0.7.H., A. B. FTansanos*, 0. T.H.,
M. C. Omutpues, K.T.H., . H. CtapyHoBa**, K.T.H.,
A. B. Moremknna, 3. 0. Kynsnun

YenabuHcknit rocypapCTBEHHLIN arpONHXEHEPHBI YHUBEPCUTET
Bcepoccuiticknin HAW oxpaHbt Tpyaa*

KocTtaHalCkuin uHXeHepHO-3KOHOMUYECKU yHneBepcuTeT
umMm. M. Qynarosa**

CnocoBHOCTL KONEeCHbLIX MaLMH PaboTaTk B pas/inyHbIX YCAOBUSIX
XapakTepuayeTCa OHMM U3 MX IKCMNYaTaALKMOHHO-TEXHNYECKMX CBONCTB —
NpPoOXoAUMOCTLIO. Mog NPOXOANMOCTLIC NOHUMAETCH CNOCOBHOCTL TPaHC-
MOPTHOrQ UMY TAMOBOro CPEACTBA ABUIraTLCS BHE ACPOr, BLINOAHAR Npu
3TOM BO3JIOXEHHBIE Ha HErQ TPaHCMNOPTHLIE U gpyrve dyHkuun. Hanbo-
Jlee 4acTo NoTepa NPOXO0aMMOCTY ABNAETCA CNEeACTBUEM HEAOCTATOUYHO-
CTY TAFOBO-CLIENHbLIX CBOWCTB Ha yyacTkax AOpPOr WAy MecTHOCTH, rae
Hecywan cnocoBHOCTL rpyHTa HEBEIMKA AN HU3KN CLENHbLIe CBOWCTBRA.

ABvixeHue KonecHon MaulnHbl OCYLUECTBASETCS Py YCAOBMA, ecnv
Pr 2P, rpe Pr— TAroBas cMna Ha BEAyUiUX KONEcax; P / — cwvna conpo-
TUBNEHUA NepeaBuXeHnio MaunHbl.

TaroBasi cuna Py 33BUCUT OT MHOMX hakTOPOR: COCTORHNA NOBEP-
XHOCTH poporu (koaddgpuumeHTa cuenneHus 6eroBo 40POXKN LWXHBI C
NOBEPXHOCTLIO KaveHusi). NMpu 3ToM goporu MoryT 6uiTb C BLICOKOMR He-
cyLen cnocoBHOCTLIO (acdansTosbie, achansTOOETOHHbIE, GeToHHLIe, rpa-
BUMHbBIE, YKATaHHLIE MPYHTOBLIE ¥ NONEBLIe, YKATaAHHLIEe CHEXHbIe 1 0bne-
AeHenbie 1 T. 4.) U C Manoi Hecyuwen cnocoBHOCTbLIO (PA3MbIThie rPYH-
TOBbIE U NONesbie nopory, 6esgopoxbe, rNyboknit cHer, 3abono4YeHHbIe
y4acTKW, naxota n ap.). Kpome aToro, Ha TArosyIo XapakTepucTky Maim-
Hb! BONbLICE BAMSIHWME OKa3sbiBAIOT MOWHOCTL OBUrarens, gasneHue 8
LWWNHAX, YAENbHOE OaBneHne Ha rpyHT, Ha3Ha4eHne WinH 1 PUCYHOK Npo-
TEeKTOpa, a TakKe CKOPOCTHbIE AUMHAMUHECKNE XapaKkTepuCTuKn Camon
KONEeCHOM MalmHbl, TUn anddepeHumana.

ﬂ.ﬂﬂ TOro 4YTOBH! NOHATL CYLLHOCTb CLUEMNHbLIX CBOWCTB KONECHbLIX NHEB-
MaTHUEeCKNX p.smkmeneﬁ C NOBEPXHOCTLIO KAYEHWHA, PACCMOTPUM BNNA-
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HUE CBOVCTE W COCTOSIHUS NOBEPXHOCTU KAYEHUS HA YKA3aHHbIE CLEeNHbIe
kavecTsa. C atolt uenbio ObiNv NPOBEAEHLI AKCNEepUMEHTalNbHbLIE UCCNe-
AosaHua ¢ apTomobunem 3UN-MM3-555. Uayyanuck cuenHble u Taro-
Bbie CBOMCTBA aBTOMOOWUNA C HOBbLIMU M M3HOLWEHHbIMK (RO 50 %) npo-
TEKTOPaMu CTaHAAPTHbLIX IWNH (WHLI C PUCYHKOM NpPOTEeKTopa «YHuBep-

Puc. 1. TMNpunuyynvancHas cxema
MOHTaXa ObiICTPOCHEMHOrO Npu-
CcnocobneHus Ans noBbILLEHUS)
NPOXoAuMOCTYM aBToMobuna: 1 —
churypHbIn Tpak; 2 — Belyluee Ko-
neco; 3 — curypHbii WTOK; 4 —
HWXHAA perynupyemasi 4acTtb
c¢purypHoro wtoka; 5 — coeguHu-
TenbHbI nanew;, 6 — NoALNMNHUK
nonyocu; 7 — KoHTprawka; 8 —
mydTa ¢ npoywumHamy; 9 — riony-
ocb; 10 — gnck xorneca; 11 —
crynvua koneca

CanbHblA») U WKH, 060pPYAOBaHHLIX
npeanaraeMbsiM agTopamMu CrarTby
BHbICTPOCHEMHbLIM NPUCNOCOBNEHUEM
(pnc. 1).

DurypHein Tpak MOXeT BbiTb
M3rOTOBIIEH Y3 PA3NIUUHLIX CTaNLHbIX
npodunen (Kpyraoro, KBagparHoro m
Ap. cedeHnsa), KOTOPbLIN 0AeBaeTCa Ha
WNHY, LHTOK BBOPAYNBAETCH B HNX-
HIOID perynmpyemyio 4actb. B Hux-
Heln 4acTu WToKa genalTca oTBep-
CTUA C COEOMHUTE bHbIMU Nanbua-
MU, KOTOPbIE KPENATCH C OAHOWN CTO-
POHBI LWaKBoR N WNANHTOM.

Ha ctynuuy xoneca ycrtaHas-
JSIMBAIOT CTanbHy MydTy C Kpenex-
HbIMW WNUWAbKaAMKU W rakamu.
K mydTe npusapnsaioTcs npoyLuiun-
Hbl, KOTOPbIE AAI0T BO3MOXHOCTh NO-
BEPHYTLCA DUTYPHOMY LUITOKY OTHO-
CUTENbHO MecTa KpenneHua u 6o-
nee NNQTHO KOHTakTupoBaTtb ¢ bHe-
roBOM AOPOXKON WKHbLI. ITO NO3BO-
naer GUrypHoMy LUTOKY He pasban-
ToiBaTbCA Npu paboTe BenyLiero
Koneca v Bcera HaxoauTbLCs B Ha-
TSHYTOM COCTOSIHUMN, YTO 3HA4YUTENb-
HO cHwxaeT eubpauunio koneca.

B kauecTee ob6bexTa nccneno-
BaHMA NPUMEHANNCH LWWHDbI MapkKw
MWN-155. Nposoannuce ncnuitaHnag
HE rpyXeHOoro 1 NOAHOCTLIO FpyXe-
HOro astToMobuna (tabnuua).

McnbiTadnsa OCYLeCcTBASANUCD
Ha OCHOBHbIX BUAAX OOPOr CENbCKO-
XO3ANCTBEHHOIO HAa3HAYEHUS: CyXOW
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OcHoBHBIE BECORBbIE XapaKkTEepUCTUKU aBToOMOGUns
3UN-MM3-555

He rpyxeHbit asToMmobuns | 'pysonogbemMHOCTb, Kr 4500
Cob6creeHHas Macca: 4500
nepegHas oco 2225
3aAHAR OCb 2275
TpyxeHbitt asTomoOuns, Monxas macca: 9225
Ha NEPepHItIc OChb 2805
Ha 3afHI0 0Cb 6420

acdanst (6eToH), achanLTUPORAHHAN NOPOra NOCNEe OOXAS, CyXas rpyH-
TOBaA ykataHHas [0pora, fPyHTOBAaA [0pora nocne AoXan, 3acHexeHHas
nopora (rnybuna cHera go 30 cMm), ykatanHas cHexHas Aopora, cyxas u
mokpas obnepenenas nopora.

OnbiThl NPOBOAUNU C TPEXKPATHOR NOBTOPHOCTLIO. Oripeaenannce
crepyowMe napaMeTpbl: cuia Tarv Ha Beayumx Kofecax npu Havane nx
YaCTUYHOK NPOBYKCOBKU U KOS(PDMUMEHT cuenneHns, COOTBETCTBYIOLLMA
TUNY HECYLEN MNOBEPXHOCTU.

Nepep npoBepeHMEM ONbLITOB MailnHa CTAaHOBUNACL HA «AKOPb»
(pnc. 2). B pa3opBaHHOW YacTu TpOCa yCcTaHaBAUBAICA CUNOBOW anHa-
MomeTp. Bkatoyanace HU3LWAA Nnepepa<a 1 Koraa Ha4MHanoch 4actuuHoe
BykcoBaHve BeaylllMx Konec, onpenenssin Cuay Taru no ANHaMomerTpy.
Bec, npuxogsaiminca Ha Begyuine Kosneca asTomobuns, Haxoaunu na gad-
HbIX TABAULUBLI UM HA Becax.
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Puc. 2. OnpeaeneHne cunbl TAM P, METOAOM NOCTAHOBKU
asTomMobuna Ha «SIKOPb»
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3Has BENUUMHY Cunbl TATU Ha BeAyWwMX konecax P v Bec G,, npu-
XOAAWMUACS HA HUX, MOXHO OnpenennTs KoaghOUUMEHT CLEnnerns na cne-
LYIOUero BbIpaXXeHns:

PK
9 =—, &)
roe P«p =P,

CornacHo akCnepuMEHRTaIbHBEIM A2HHEIM KO3MDULMEHT Cuennervs ¢
LKMH, 060PYA0BaHHLIX NPEASIOXEHHLIM ABTOPAMU CTaTbil NPUCNOCOBNEHW-
€M, B YCNOBUSIX CHEXHbIX UK obneneHensix oopor umeeT Bonbluee 3Have-
HWEe NO CPABHEHMIO C YKa3aHHbIM KO3 ULNEHTOM KakK U3HOLIEHHbIX, Tak 1
HOBBIX LUAH C YHUBEPCANbLHBIM PUCYHKOM NpoTekTopa. OaHako cTaHaapT-
HBIE LLWHBI UMEIOT TaKOoM Xe U HEeCKONbLKC BonbLluni kKoaddpuumeHT cuen-
JNIeHns Npu ABMXKEHUM MaluMHbl MO CYXOU UM MOKPOW achansTUpoBaH-
HOIA, a TaKKe NO CyXOi rPYHTOBOM yKaTtaHHoR gopore. 3ToT hakT 06bACH:-
eTCsi BOSHUKHOBEHNEM HEKOTOPOIO NPOCKab3bIBAHNSA CheMHbIX MeTannn-
YECKUX TPAKOB (rPyHTO3auUENOB) OTHOCUTENLHO HECYLLEN NOBEPXHOCTWA.

Pe3ynbTaTbl 3KCNEpUMEHTalbHbIX UCCefoBaHnin (puc.3) no3sons-
10T cAenath BIBOA, O TOM, HTO NPYMEHEHNe npegnaraemMoro 6uicTpocsLem-
HOro NPUCNOCOBAEHUSA NOBLILIAET CLENHbIe Ka4eCTBa KOMECHLIX NHEBMA-
TUYECKNX ABUXKUTENEN B YCNOBUAX CKOMb3KUX U PaA3MbITbIX SOPOr.

MosblueHne koadduuneHTa cuenneHus n TAroBon Cusbl NP Npm-
MEHEHNN B CAOXHbIX AOPOXHbLIX YCNOBUSIX WKH, OCHAWEHHbIX OAaHHbLIM
npucnocobieHnem, MOXHO 00BLACHNTL Crieayowmm 06pasom.

Ha cuenHble CBOMCTBA KOMECHbIX OBVKUTENEN NP B3anMogencTBuu
UX C oripeaeneHHon Hecyleit NOBEPXHOCTLIO (ronones, Xnakasa rpsisb,
ykaTaHHas CHexXHas Oopora v Ap.) 3Ha4uTeNnbHO BAUSIeT yaenbHoe OaB-
neHve, NPUXoasaLLEeecs Ha NIoLWaAb KOHTaKkTa 6eroBoil I0POXKY C HECY-
tein NOBepPXHOCTLIO. YAenbHoe fAasneHue onpegenseTcs na cnegyoue-
ro BblpaXeHus;

g=Sk, (2)

roe S — nnowans KOHTakTa BeroBoi AOPOXKM LUHBLI C NOBEPXHOCTHLIO

KaveHus.
[ns HOBLIX LLUNH:

G
g1 = ;" , (3)
1
Ana N3HOWEHHbIX WKWH:
Gy
=L 4
g2 5 (4)



MNpun 3TOM 3a CYEeT CTUPaHUSA PUCYHKA NPOTEKTOPa r1oLWans KOHTaK-
Ta 6erosoit JOPOXKN UBHOLWEHHOR WKL S, npumepHo Ha 30-40 % 6oib-
e COOTBETCTBYIOUIEN MoLaay prucyHKa nNporekTopa HOBOW WKWHL S..
YaenoHoe pasneHue rpyHTo3auenos (Tpakos) 6uiCTPOCHLEMHOIrO NPUCNOo-
cobneHust Ha NOBEPXHOCTL AOPOrM MOXeT BLITe anpeneneHo cne,uyno-
wumM obpasom:

Gy
, 5
2'h-H ()

roe A, H — cOOTBETCTBEHHO WnpUHa Y A/iHa GUrypHOro CbeMHOro Tpaka.
AdnunHa Tpaka pasHa:

g3 =

H =B+2b, (6)

roe B — uwvpuHa WwinHbl;
b — ToNnwmKha Tpaka (cm. puc. 1).

a) 0)
2500 T 2500 1
g 2000 « 2000
= 1500 ;1500
E ) p ™}
g 1000 L g1000 L~
S 500 © 500 //
0 0
0,04 008 0,2 016 02 03 0,35 004 008 012 0,16 0,2 03 0,35
KoaghpuiimeHT cuennenusn KoaddpuumeHT cuenneHuns
B)
2500
g 2000 o
S 1500
B
® 1000 Wt
] /"'
© 500
"
Q

004 008 012 016 02 03 035

Koadbuumert cuennenns

Puc. 3. 3aBucnmMocTe koadpuLmMenTa cuensiennn ¢ oT cunel Taru P, Ha 06-
neaeHenon MOKPOR 4Opore: a) HOBbIe HIWHDBY, 6) N3HOLLEHHbIE WKL, B) LUNHDI
Cc npepnaraembiM BbICTPOCHEMHLIM nNpucnocobneHnem
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BoipaxeHue B 3HameHaTene paseHcTBa (5) onpenenser naowaab
KOHTaKkTa TPakoB S, C NOBEPXHOCTbIO LOPOru. YCTAHOBAEHO, 4TO
S3 <S8, <8, . JaHHoe HepaBEeHCTBO NoKasbLIBAET, HTO NMPU ABUXEHWM Ma-
WKWHBI MO O0pOre ¢ Manoi Hecyuel crnocobHOCTLIO CUEnHbIe KavecTsa
WuH, 060pYAOBaHHLIX BbICTPOCHEMHBIMU TPAaKamMu, MOBLILLAIOTCS 3a CYeT
TOro, YTo MeTanIuyYeckue Tpakum (rpyHro3auensl) npeoaonesaloT Conpo-
TUBNEHME «BASKOro», «pPbIXNIOro» CNos A0POrv (CHEXHOro NOKPOoBa, rpPsAan
M T.M.), gocturas npu 3Tom Gonee «TeEpPAO» MOBEPXHOCTU U BXOAA C
Hel B 3auennenue. BeanunHa sauennedvs u cuna Tarm PKP (P,) moryt
3aBUCETb OT BbICOTHLI TPaKa, KOTOPAs MOXET ObliTh KOHCTPYKTUBHO pas-
nnyHa.

MoBbILLEHRIKE CUEMNHBIX CBONCTB WNHBI C JOPOXHBIM NOKPLITUEM MO-
3BONUT CHU3UTL BO3MOXHOCTbL BYKCOBAHUA MallKH, Pacxogd Tonamsa v
YTOMASEeMOCTb BoauTens. B peaynbrare He TONbKO YMEHbLUUTCS TPaB-
MUWPOBaHWE ONepaTopoB, HO W NOBLICUTCA NPOU3BOAUTENLHOCTE KOeC-
HbIX MalWWH.

Tipek 6eTiMmeH wWHaNapAbIH IMHIWTIK KACKETTEpPiH XaKkcapTy YiliH annabyibiM KOHCT-
PYKUMACH! YChiHbINFAH. Sp Typri KON XaraainapbiHia YCbIHbiIFaH ainabyvisiMMmeH
abablkranfaH LKHanapfa akCnepuMeHTanbabl 3epTreynep Xxyprisinai.

TyWhinai cesnep: wuHanap, wWyHanapasiy iNIHTWTIK KAcueTTepi, AOHFANAKTbI MalIuHa-
nap, KOHCTpyKuusnap.

The design of device for improving coupling quality of tires with supporting surface is
proposed. Experimental investigations of tires equipped with proposed device in diverse
road conditions are carried out.

Key words: tires, coupling qualities of tires, wheeled vehicles, designs.

Agpec: 110000, r. KoctaHaii, yn. HYepHsituesckoro, 59
KWU3Y vm. M. llynatosa

Ten.: (3142)28-00-78
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YK 621.44.019 MPHTUN 55.42.27, 73.31.01

CHVW)XEHUE TOKCUHHOCTK OTPABOTABLUIUX TA30B
NYTEM NPUMEHEHWA BO3AYLIHOIO HEATPAJNIU3ATOPA

H. A. Barauos, «.7.H., [. A. AMuTpeHko

KocTtaHaNCKkuin nHXeHepHO-3KOHOMUYECKUI yHnBepcnter
nm. M. flynartosa

KocraHalicknil rocynapcreseHHbiii yHusepecurter
nm. A. BantypceiHoBa

ABTOMOBUNBHEIR TPAHCNOPT OTHOCUTCH K OCHOBHLIM MCTOYHUKAM
3arpasHeHns okpyxXxamwen cpeabi. B kpynHbix ropogax Ha Aonio aBTo-
TpaHcnopTa npuxogurca Bonee NonoBuHel 06LEMaA BpeaHbIX BoiIBPOCOB
B armocdepy. B merononucax ata senmnumHa goxonmt ao 70-90 %. Heco-
OTBETCTBUE TPAHCMOPTHLIX CPEACTE 3KONOrMYeCKuM TpeboBaHusM npu
NPOACNKAWEMCH YBENUHEHUN TPAHCNOPTHLIX NOTOKOGB NPUBOAUT K NO-
CTOAHHOMY POCTY BpeAHbIX BELWECTB B aTMOchepHOM BO3ayxe, NO4BE U
BOAHbIX oObeKkTax [1].

MpoBoavMble MEPOTPUATUS NO YMEHBILEHWIO BpeaHbiX BLIGPOCOB
B OoTpaboTaBWX ra3ax OCHOBLIBAIOTCSH HA UCMOb3OBAHNK B KOHCTPYK-
uusX 1 cucTemax yrpasfieHus asurareneit M3BeCTHbIX 3aBUCUMOCTER
Mexagy coctaBom paboyeil cMecy 1 KONMYEeCTBOM BPeAHbIX KOMIMOHEHTOB
8 oTpaboTraBlimx rasax.

Cuutaercs, 410 Hanbonee ToKCUYHb! oTpaboTasLlure rasol H8H3NHO-
BbiX OBUratenei, n amsennaauma napka MaliuH rno3BonsieT 4acTUHHO
pewuTs NpobnemMy s3arpssHeHUa BO3AYLWHOrO HacceiHa. OpHako npo-
BEEHHbIE UCCNea0Banna B NasHon o6nacTv NoKasniBaloT, 410 oTpado-
TasLIME Fasbl QU3ENLHOrO ABUratens No COBOKYNHOCTU M 3HAYMMOCTU
TOKCU4YHbIX KOMNOHEHTOB B 2,5 pasa yctynaiotT 6eH3nHOBOMY ABUraTento.
MoaTomy avsennaauua napka MalnH Kak METO[, CHUXEHWNA TOKCUHHOC-
T oTpaboTasuwiMX ra3os ABuUraTens HeuenecootpasHa.

N3 BCeX U3BECTHbLIX METO0B CHMKEHUA TOKCUYHOCTY OTpaboTas-
wunx rasos 6eH3NHOBOFO aApuUraTens Hanbonee adphEKTURHLI 1 NONyNap-
Hbl METOAB!, HAMPassieHHbie Ha COBEPUIEHCTBOBAHNE KOHCTRYKUMN NBN-
raTtenst n eroc CUCTeM, a TaKXe Ha O4ucTKy oTpaboTaslumx rasax oT Bpeg-
HbIX KOMMOHEHTOB KaTanuTU4eckMu HeiTpanmuaaropamm.
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MNepBoHaYanbHO 3HAYUTENBEHOE CHUXEHWE TOKCWUYHOCTU AocTura-
NOCb 3@ CHET COBOKYMHOro 06eaHeHns TOMMMBOBO3/YLLIHOR CMecH, uc-
NONL30BaAHUA BECKOHTAKTHON CUCTEMbI 3aXUraHusa, PeuupKynauum oT-
paboTaBlInX rasoB W HeATPanu3aTopa ABOWHOro geicTaus. OfgHako npw
VXXECTOYEHUN EBPONERCKMX HOPM 10 TOKCUYHOCTY 0TpaboTaBlumx ra3os
KOMTSIEKC BLILLENEPEYNCAEHHLIX MEPOoNpUaTHit He cMor obecneunTs 10-
CTaTOHHOr 0 CHMXEHUSE TOKCUHHOCTN.

YacTryHO peLnTb gaHHyo npobnemy yaanock NpUMeHeHueM cuc-
TeMbl SNEKTPOHHOIO BNPbhICKA TONNMBA C 06paTHON CBA3LIO, A TaKXe Ka-
TannMTU4eCKoro HEMTpPanM3arTopa TPOMHOMo aencTens. JaHHbie KOHCTPYK-
UM NOIBONSIOT CHU3UTL coaepXanue B 0TpaboTaBLlunx ra3ax OCHOBHBLIX
TOKCU4YHBIX KOMNOHEHTOB BensnHosoro asurartens (CO, CH, NO)) go Tpe-
ByembiX CaHUTAPHLIX HOPM.

B cBOlo cuepefb, NpUMEHEHWEe CUCTEMbl SMIEKTPOHHOMO BMPbICKa
TONMMBA C HENTPANU3ATOPOM TPOWMHOIrO AENCTBUS OrpaHuyYMBaeT BO3-
MOXHOCTbL ee paboThl. CBA3aHO 3TO C TEM, HTO B peXuMe nporpesa, a
Takke Ha HeYCTaHOBMBLUMXCS PEXMMAX NPOUCXOAUT oboraiweHue Ton-
NUBOBO3AYWHOM CMEeCK. ITO NPUBOAUT K UIMEHEHUIO CTEeXMoMeTpuiec-
KOro COoCTaBsa TONNMBOBO3AYLUHON CMECU 1, KakK CNeACTBUE, K CHUXKEHWIO
adPekTuBHOCTU peicTena HeliTpannsaropa. CneaosarensHo, Ha Bbilwe-
yKasaHHbiX pexxmumax paboTtel ouraTens NpoucxoanT BeibpoCc 3HaUnTeNb-
HOMO KOAUYECTBA TOKCHUYHBLIX KOMAIOHEHTOB B aTMOCheEpPY fiaXe C npuMe-
HeHuem HewnTpanusaropa (puc. 1).

Kpome Toro, katanntmyeckuin HemTpann3aTop MMEET U HEKOTOPLIe
ApYrue CylecTBeHHbIe HeaoCTaTK1 — BLICOKYIO CTOUMOCTL, YyBCTBUTENL-
HOCTb K KaTanuTUYeCKUM g4aM, OTCYTCTBME HENTPanuU3aumn B pexnme
nporpeea gsuratens B Teuyenmne 15-20 mun [2].

B HacTosiwee BpeMs CyLecTByeT MHOXECTBO APYrX METOAOB O4M-
cTku oTpaboTaBiwmx ra3oe. Hambonee addekTMBHLIM, Ha HaW B3rnaa,
AIBNAETCA METo 4, C MICNONbL30BaHNeM BO3AYLIHOrO HelTpanusatopa. Bos-
OYUIHbLIN HENTpanuaaTop npeacraesnser coboil yCTPONCTBO, COCTOoRLEE
13 cneunansHon GopcyHkn 1 Bosayxonposoaa. lNogadya sBosgyxa ocyuie-
CTBARIETCA CrnieunansHon hopCyHKON B BbITTYCKHOM KOMNEKTOP ABurarens
nop, onpeaenelHLiM jasnesmem, Harpes nogaBaemoro BO3ayxa npovc-
XOLUT 32 CHET TEM0ThI, BLIOENAEMON BbINYCKHbLIM KOMJekTopoM. MNpenno-
naraeTcsa, 4TO BCNeACTBME BLICOKOW TEeMNnepaTypbl BbIXSIONHbLIX ra30B
(t,= 600 °C) u pasorpeToro Bo3ayxa byayT nNpouMCXoOuUTh XMMWYECKUNE
peakun xMcnopoaa, COAepXallerocst B BO3yxe, C TOKCUYHLIMU KOMMO-
HeHTaMn oTpaboTaBLIMX ra3os, HENTPAanM3ys mx. Peakuwu, npoTekalouwme
B BLINYCKHOM KOANEKTOPE C Temnepartypoi oTpaboTasuwinx rasos
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Puc. 1. XapakTepvcTuka TOKCUUHbLIX BewiecTs B oTpaboTaswux rasax B 3aBu-

cumocTu ot koadhduumenTa nsbolTka Bosgyxa o — BbIBPOC TOKCUUHLIX Be-

wecTs Bes HeWTpanusaTopa; --- BbIBPOC TOKCMUHLIX BEWECTB C TPEXKOMNOo-

HEeHTHbLIM HelTpanusaTopom; CH — conepxanue yrnesogopoaos; CO — coaep-

XaHue yrapHoro rasa; NO - coaepXaHue OKUCNOB asoTa; A — 30Ha
paboTel HeATpanusaTopa

t > 600 °C npw nopgave npeasapuTensHO HarpeToro Bosayxa (1~ 300 °C),
OyayT NpoxoauTs cnegyiowmm obpasom:
200+ 0,= 2C0,;
C+0,=CO,
CH,+ 20,= CO,+ 2H,0(nap),
2NO + O,= 2NO,,
2N,0,+ O,= 4 NO,

Ons noareepxaeHus BblOBUHYTHIX TEOPETUHECKUX NPennoChiiok
HamMu Bbinu npoBeaeHbl NONCKOBLIC DKCNepUMeHTanbHble nccnenosaHusa
Ha asTomobunsx 3UN- 130 u NA3-672. PazorpeTniit Bo3ayx (okono 300 °C)
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NOAAaBasCs B BbINYCKHOW KOMIEKTOPR C NOMOLUbIO CNeumansHon poPCyHKN
C perynnpyemom rnponyckHon crnocobHocTbio. JlaBnerHre Bo3ayxa cosaa-
BanoCh WTaTHLIM KOMNPECCOPOM, YCTAHOBMIEHHbLIM HA aBTomobGune. Ha
pasnunyHbIX pexnmax paboTtel gsurarens nsmMepsinuce nokasarenu Tok-
cunyHocTu oTpaboraswmx razos CO n CH. NamepeHus npoBoaMnnce npu
pasnnuyHoM JaBneHun NOAABAEMOro BO3AyXa B BO3AYLWHbLIN HENTpann-
3atop (pwuc. 2).

7 - 2000

6 :_ + 1800

4+ 1600

5.4 [ 1400
© 44 4 1200 tE
8 | 4 1000 ;
4 800 S

24 1 600

i co 4 400

M 4 200

0 t t + t T T ."" 0
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0,5 1 1,5 2 25

P, amm

Puc. 2. 3aBucumoCT nokasaTeneil TOKCUYHOCTU oTpaboTasilumx rasos
OT NPOV3BOAUTENBHOCTU (DOPCYHKM HA pasfiNuHLIX pexumax paboTbi

asuratens: A — pPeXuM nporpesa; € — PEXuM XOrnocToro Xoaa # = A

min'

B — pexxum xonocrtoro xoaa n = 0,6n_: P — paBneHune GOpPCyHKK, aTM

nom’

Ha OCHOBaHUW NOAYYEHHLIX PE3YNLTATOB MOXHO 3aKi04YnTh, YTO
MCNONb30BAHME BO3OYLUHONQ HENTPanM3aTopa B pexvMe nporpesa asu-
ratens rio3BoOnAseT CHU3UTE nokas3artenn TokenyHoctn COHa 1,7 %, CH na
600 MnH', Ha pexumMe XO0N0CTOro Xona CooTBeTcTseHHo Ha 1,5% u
380 mnn'. Mpu paboTe gsuratensa Ha cpegHelt yacToTe BpalleHus KO-
nenyaToro sana sHadenuna CO v CH yMeHbWNNUCE COOTBETCTBEHHO Ha
1,2 % v 350 mnn.

TakumMm 006pasomM, nogada nNpeasapuTesibHO HarpeToro Bo3ayxa B
Hanbonee pasorpeTyio TOYKY BbIMTYCKHOrO KOJINEeKTopa npeanaraembim
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BO3AYLIHEIM HEATPANM3ATOPOM MPUBOANT K CHIDKEHWIO BCEX n3mepse-
MbiIX TOKCUYHBIX KOMMNOHEHTOB 6enautosoro aswrarena. [pumenenue
BO3AYLWHOrO HENTPANU3arTopa, 0OCO6EHHO B KPYNHLIX ropoaax, rae nenons:-
sytoTcs asToMobunn 1 asTobychl ¢ 6EHaNHOBLIMY ABUraTensmn, NO3Bo-
AT CHU3WTb KONWYECTBO BbiBpoCcos Ha oguH aBToMoGwAbL Ha 480 kr B
FOL, 4TO CYLLECTBEHHOD CKaXeTCs Ha COCTOsiHMM BO3AyWwHOro 6acceiiHa
pecnybnviku.

JancHeiume nccnenosanns B aadHoin obnacty 6yayT Hanpasne-
Hbi HA TeopeTuveckoe OBOCHOBaAHME AaBNEHUS 1 TEMNEepaTyphl hogasae-
MOFO BO3yXa Ha pasnuuHbix pexumMax paboTsl asuratens, a Takxke yrna
pacnbina GopcyHKM U MecTa ee yCTaHOBKU.
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BeHaunHai KoaFaFuIluTapAbiH icTen BonFaH razaapbliH aya HeTpPanuaaTophiHbIH KeMerimex
TalapTy 8jiCi YChHLINfaH. HelTpannsaTop/bi KOIFaFsILLTLIH KbI3AEIPY PeXuminge KongaHy
CO ynsinblk kepceTkiwTepid 1,7 %, CH — 600 man, 60C Xypy pexuMinae — conkecinile
1,5 woHe 380 tremeHpeiai.

Tyhingi cesnep: ynuinbiK, Xymeic icten 6onrax rasgap, 6eHanHAT KosFranTKbIWTap, aya
HenTpanusaTopnapsb!.

The method of cleaning of petrol engines waste gases with the help of air neutraiizer is
proposed. At use of neutralizer in conditions of engine warming up the indices of toxicity
decrease CO - by 1.7 %, CH ~ by 600 min-', in conditions of idling — correspondingly by
1.5 and 380.

Key words: toxicity, waste gases, petrol engines, air neutralizers.
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3JIEKTPOHHbIA PErynaTor
B CUCTEME TOMJINBONOJAYUN ABUTATENS

A. C. Eprammes, «.7.1., B. L. Bexeros, I". L. Bexeror

BoeHHbiit nHcTuTyT Crn BO3AYyLIHOW 0BOPOHBI
nm. T. 9. Berenbgurosa

B HacTtoswlee BpemMsi B U3BECTHLIX CUCTEMAX ABTOMATUHECKOro Y-
paBaeHust NOALEMHO-TPAHCNOPTHLIX MALLIVH Harpysky gpuratena onpe-
OengaioT N0 KOCBEHHLIM NoKasaTte M. 4acToTe BpauleHns sana, nonoxe-
HUIO peliki TOMAMBHBIX HACOCOB, TEMTIEPATYPE BbIX/IOMNHbLIX ra3os. pn
MCMONb30BaHMN KOCBEHHbLIX NOKasaTenei 1cnonb3yioT CTEHA0BLIE Xapak-
TepucTuky, npeacrasnsiowmne coboin GyHKUMOHANLHBIE 3aBUCUMOCTM
A3HHOr0 KOCBEHHOrQ napameTpa OT MOLLHOCTI ABUrarens, NonyyYeHHbie
Ha cteHge 3aepoga-usrotosurens [1].

OaHaKO TOYHOCTb OnpeaeneHns MOWHOCTY AN3ENA NO KOCBEHHLIM
nokasarensiM Harpyskm 3aBUcCuT OT MHOTUX ¢akTopoB. B xoae akcnnya-
TauMm aBuratens AenCTBUTENbLHbIE XapakTepPUCTUKU €ro HauynHaloT BCe
Bonbwe v 6onbuie OTNIMYATLEA OT CTEHAO0BLIX. KpoMe Toro, cyuecTaseH-
HOEe BAvsHWE Ha TOYHOCTb W3MEPEeHUS 0Ka3biBAT YC0sus paboThl
NOABLEMHO-TPAHCNOPTHLIX MALLINH, TaK KaK AENCTBUTENbHBIE PEXUMBI pa-
60TH! AgUraTens ABASIIOTCS HEYCTAHOBUBLUUMUCS W, CNEeNOBATENbHO, KOH-
TPOANPYEMbIE NAPAMETPbl MEHRIOTCA.

B 3aBMCUMOCTU OT yCAOBKIA 3KCMyaTaummy K Asuratensm nogLem-
HO-TPAHCHOPTHLIX MALLUH NPEeAbLABNSIOT PasnyHbie, uHorga cneumndn-
yeckue TpeboBaHUs, yOOBNETBOPUTL KOTOPbLIE YAAETCS Npw YCTAaHOBKE Ha
ABuraresib aBTOMaTUYECKUX PEryisaTopos pasinyHoro HasHadeHuna. [su-
raTesib 1 aBTOMaTHUYECKNIA PErYNSITOP NOCTOAHHO B3aNMOAENCTBYIOT MEXIY
coboi1 B npouecce paboTtel ANg nopaepXaHnsa Ha 3a0aHHOM YPOBHE CKO-
POCTHOrO pexima OBuraTens, BHE 3aBUCMMOCTU OT Harpysku.

Mpouecc aBTOMaTUYECKOro perynmposaHns, T. €. NPoLecc yCTaHOB-
NeHns 3aaHHOro pexunmMa paboThl OCYLIECTBIAETCS NyremM N3MeHeHUs
KOAMYECTBa 3Heprun, BoipabaThiBaeMon aBuraTenem, KOToOpoe onpeae-
nseTcs A030W TOMMNBA, MOAABAEMOro B LMAKHAP 33 0AUH Uk paboTel
(LWKNOBOI Nogaven Tonnvea q) n adpdextusneim KIA r, psuratens.
Pa6ounin npouecc asurarens BCEraa OpraHuayeTcs Tak, 4TOBHI BHAMe-
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Hue addexTuaroro KNA 66110 1O0-BO3MOXHOCTH HanbonoilnMm, AOCTU-
KUMBLIM NPY AAHHOM pexume paboTel. MoaToMy Ana nopaepxkadus 3a-
O@HHOTo pexunuma paboTbt NPY N3MEHEHUN HArpPyaKkn nn, HaAo0BopPOoT, NpKN
KEeNaHun CMEHUTb pPeXuM paboTtbl, HEOBXOANMO BO3AENCTBOBATL HA Te
Y3kl TONAVBONOAAIOWEN annaparypst, KOTOPLIe YyNpasnsioT nopadei Ton-
nuea. KonnyecTso Nnogagaemoro Torinea 3aBmucuT B OCHOBHOM OT Mono-
XEeHUS AO3VPYIOLLEro oprana. B Tonnusonogawiwen annaparype amse-
nei — 9To pelika TOMAUBHOMO HACOGA BLICOKOIO OaBAeHus unwu perynmv-
pyiowas pemnka.

0aHO 13 3 dexkTUBHLIX peleHuin 8 aToi obnacTh - aNeKTpoHHoe
perynuposaHue nogayn TOMAnBa B ABuraTene sHYTPEHHero GropaHus.
370 BbI3BAHO TEM, YTO BO3MOXHOCTN COBPEMEHHbLIX TOMNMBHLIX HACOCOB
OM3enbHLIX ABUraTeneil NoAbEeMHO-TPaHCMOPTHLIX MALIUH C LeHTPobex-
HbIMUW PEFYNATOPaMY U aBTOMATaMu perynivpoBaHns OrpaHyeHsl Kak no
AVHAMUYECKUM XapakTepUCcTUKaMm, Tak 1 NO CROXHOCTH y4eTa ApyruX,
KPOME H4acTOThl BPaleHus, napameTpos patoyero npouecca Asuratens.
Mpouecc perynuposalna nogayqu Tonamsa SONOAHUTENLHO HapyLwaeTcs
BCNEACTRME TOro, YTO MNPW aKcrnnyaraumm HabniogaeTca nocTeneHHoe na-
MEHeHWe PerynnpoBoK TOMIMBHOW annaparypb! ns-3a MSHOCOB B COMPSi-
XEHUAX, HAKONAEHUA OCTaTOUYHbLIX Aedopmaunii ynpyrx aneMeHToB, a Tak-
e NoABNeHNs 3a30P0OB B NepenaToqHbiX MEXaHN3MaXx.

Wicnonb3osaHne 3neKTPOHHLIX PEryasTOpoB TOMMBHOW annaparty-
pbl NO3BOASET YMEHbLWNWTL Harpyaky, yAepXnMBaTh ABUratenb MailiuHbi B
HOMMWHANBHOM pEXUME, NOBLICUTL HAAEXHOCTE ¥ NPOM3BOAUTENLHOCTL
nyTeM COOTBETCTBYIOWEro NEPEMELLIEHNS PENKK TONNMBHOIO HACOCA.

DNEeKTPOHHLIN perynaTop (pucyHok) paboTaeT cnegyiowmm obpa-
30M. B cnyyae 6bICTPOro BO3SpacTaHusl Harpysky, AencTayowei Ha pa-
6ounii oprad, B JaTUMKe AABASHUA rMAPABANYECKONU CUCTEMEI HOPMUPY-
€TCH TOKOBbIA curHan i(p), (4), NPoNOpPUMOHANLHBIN OTKNOHEHMIO AasRe-
HWS OT 3a[,@HHOTO 3HAaYeHuUs Ap = p — p (I1a) B rapasnuyeckor cucreme.
Curnan ¢ paryvka naBneHus nNocTynaeT Ha BXOL, MUKPONPOLECCOPRHOro
6110xa ynpasnenus. B 3aBUCUMOCTY OT BEAUYUHBL! OTKNOHEHWUS U CKOPOC-
TV €ro HapacTaHUsA OCYLLECTBNAETCA NPONOPLMOHANLHOE perynmpyioLiee
BO34EenCTBME: M3MEHEHWE NONOXEHUS OTCEYHON MYdThi, KOTOPOE BLINON-
HAETCA WaroseiM ABuratenem ¢ penyktopom. Linknosas nopauya 3asu-
CUT TONbKO OT yrna NoAOXEHUs ¢ (rpan) OTCeYHOoN My Tbl TOMIUBHOMO
Hacoca. KOHCTPYKTUBHOW OCOBEHHOCTLIO WAroBOro ABUraTeNs ABnseT-
Cs TO, 4TO ynpasneHue UM OCYU\eCTBAAETCS Nogadyeil Ha oBbMOTK nocne-
AOBATENBLHOCTU UMIMNYNILCOB NUTAIOWEro Hanps>Xxexma. Takum o6pa30M,
M3MEHEHUE NOMIOXEHUA OTCEYHOW MydThi 3aBUCUT OT KONUYECTBA VM-
AyNnscoB N, ., NOAasaeMbix C MUKPONPOLECCOPHOro 6aoka ynpaeneHus
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Ha 06MOTKM WAarosoro gevraTtens. B 3aBMCUMOCTW OT 3HaveHus O (kr)
HGOﬁXO,EiVIMOFO AnA nogaepXaHua MaluHel B HOMUMHANbHOM pexmv;/e Hé
Laroseli fAsuratent NOJAIOTCA yrnpasnsiouwme UMNynbChl, omeqhaﬂ
MydTa TONAMBHOMO HACOCA NEPEeMeLLAETCS B HOBOE NONOXEHUE.

Ic

DyHKLMOHANBHAA CXeMa MUKPONpoLUEeCCOpHOro perynsaropa
Tonnueonogaun ausens TITM: MM — mukponpoueccopHblit Bnok
ynpaBneHnus, peanu3oBaHHbii Ha mukponpoueccope PIC16F87x
upmMbl MicroCHIP; [1BC ~ auratens sHyTpeHHero cropaHus; [C —
ruapocuctema pabouero oprana NTM; THBL ~ tonnueHbId Hacoc
BbLICOKOrO flaBfieHus pacnpegenurtensHoro tuna; W/ — warosbti
asuratens Tuna OLLUN-200-1-1 ¢ peayktopom; O[] — patiuk gasnexus
tuna KPT-1; Tl - raxorenepartop. B cocras nepcoHanbHOro
KomnbloTepa BXOAAT NporpammHoe obecneyeHne n nnarta adanoro-
undposoro u yupoaHanorosoro npeobpasosaxua L-305

Janee B paboTy BCTYNaeT BTOPO KOHTYP perynuposaHus. Beepe-
HME ero B CUCTEMY aBTOMATUYECKOro PeryinpoBaHus ANKTYyeTca 3aBit-
CUMOCTbBIO BENNUYNHLI AABNEHNA paboyeil XOKOCTM OT Temneparypbl u
ApYyrmx BHewHnx GakTopoB, a Takke 3a8UCUMOCTbLIO YaCTOTbl BPALWEHNSA
HE TOJIbKO OT HAarpy3Kku, HO 1 OT TEXHMYECKOro COCTORHNSA AN3ens. Hapy-
WeHne PerynupoBKy TONMUBHLIX GOPCYHOK MPUBOOUT K TOMY, 4TO Npn
OZHOM M1 TOM X€é TMOAOXKEHUN PEKM KOJIMYECTBO TonamBea 3a oguH o6o-
POT BanNa Moxer ObiTb Pa3NUYHbIM, T. €. faXe B YCTaHOBUBLLEMCH PDEXW-
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Me Kpyrosas 4actota o (06/MnH) He ABNReTCs KOHCTaHTON, @ HOCUT KO-
nedarenbHbLI Xapakrep.

Cwurxan U(w), (B), NponopLMoHansHblii 4acToTe spatueHis asurare-
19 ®, C TaxoreHeparopa nocrynaer Ha MUKPONPOLECCOPHIit 60K ynpas-
fieHus. B 610Ke BLIMUCISETCS OTKIOHEHMWE YacToThi BpauweHns OT 3agaH-
HOTrO 3HaueHMs Aw = ® ~ 0, (06/MuH). B 3aBMCMMOCTY OT BEANHVHLI oT-
KNOHEHUS U CKOPOCTW €rQg HapacTaHUsa OCYWecTBNAeTcs nponopumno-
HaNbHOE Perynupylolee BO3NeNCTBME: BLIMMCIIAETCA HOBOE 3HaueHue
UMKNOBOUW Nogadn Tonnmea Qu (kr), HEOGX0QMMONR ANa NOAAEPXaHWA Ha-
CTOTHI ©, (06/MuUH). 5

OCHOBHBIM YCTPOHCTBOM BCAKOrG PErynaropa Henpamoro AencTens
ABAAETCA UCMNONHUTENLHLIN MEXAaHN3M, HEMNOCPEACTBEHHO nepemMeLan-
WKt TONNUBOZO3MPYIOWWMI OpraH TOFNIMBHOTO HAacoca (penky unu oT-
ceyHyio MypTy).

NpumeHeHne B KAYECTBE UCTIONMHUTENLEHOTO MexXaHnu3mMa LWarosoro
ABUraTens orpaHnYnBaeTCsl CAOXHOCTLIO CXEMbl YNpasneHns nocnensHvm.
TPEBYIOTCA MHOrOKaHaNsHbIM (No uucny pas ABuratens) yeunurenb Mot -
HOCTH U LU POBaR 3NEKTPOHHAA cxema, GOPMUPYIoLLan NocnenosaTesib-
HOCTb YNPasisiownx UMybCoB. TOMBKO NPUMEHEHNE MUKPONpOoLEecco-
POB B YNPaBIsAOUEM YCTPORCTBE N03BOASAET 4OBUTECA OLICTPOASACTEMS,
BO3MOXHOCTW peann3aunn pasnuyHbix yrpaensiowmx 3aKkOHOB, CHU3NTL
maccorabapuTHue nokasaTenu.

MepsbiM WAaroM rnpu HacTpoiike napameTpos paspabarbiBaemMoro
BAEKTPOHHOIrO PErynaTopa ssnserca subibop 4acToTh ynpasneHns Lwaro-
BbiM Asurarenem. MOckonbKy WaroBbii ABUraTenb U3MEHRAET MNoaoxe-
HUE TONAMBOAO3UPYIOLLEND Oprada, TO Kputepnem Bbibopa Gyaer 6bicT-
pPORENCTBIMe, a UMEHHO CKOPOCTb NEpEeMeLLEeHNs TONNNBOL03NPYIoLLEro
opraHa u3 ogHOrc kpanHero nonoxenus B apyroe. MOXHo npennono-
XNThb, HYTO 4eM Bbillie 4acTOoTa yNnpasneHus, Tem shuillle GbiCTpoaecTBMe.
OnHako 4acToTy ynpasneHns MOXHO YBENNYUBATE NNLLL 40 OrfpeaeneH-
HOIO Npeaena.

OaHol 13 xapakTepUCTUK LIArgBOrO ABUraTens CNYXWT yactora
NPpMeMucTocTy, T. 8. MakCUManbHas 4acToTa CNeaoBaHua yNpaBAsioLnX
UMNYNbCOB, NPU KOTOPO BO3MOXEH NMYCK LWAarcsoro gsurarens ua co-
CTOSHWST (PUKCUPOBAHHOW CTOSIHKU noa Tokom 6ea notepu wara. [na
npnMeHeHHoro B perynstope asuratens [ALLN-200-1-1 yacrora npyemn-
CTOCTH, OrpaHuunBaloulasn BEPXHWIA npeaen YacToTsl ynpasneHns, COcTas-
nset 1200 Fu. Ysennuenne 4acToTbl YNPaBneHus CBbilLe YacTOTbl Npu-
eMUCTOCTY BO3SMOXHO NPK NaBHOM pasroHe Warosoro asurarens ny-
TeM NOCTEeNEeHHOro NOBLILIEeHNA YNPAaBAKIOWEN YacToTel. ITO NPUBOIUT K
YCAOXKHEHMIO KOHCTPYKLIMKN MUKPOTPOLIECCOPHOIrQ KOMMYTaTopa 1 anro-
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pyTMa ynpasnienns. MoaToMy nNpuMeHuTensHo K paspabareiBaemomy
PeryniTopy paccMmaTpueancs guanasoH ynpasasiowmx 4actoT 4o
1200 lu.

Cornacytowee ycrpoitcTeo aeasertcs MHOrOMYHKUMOHAMbHBIM TPU-~
Gopom, KOTvopbn?l HeOBX0AMM Ha BCEX 3Tanax SKCMepUMEHTANLHBIX UG-
CnenoBaHui. Ha nepsom atane ¢ ero nomMoLblo BBOARTCH B NEPCOHaNL-
HbIM KOMNBIOTEP CUFHAN O YaCTOTE BPaUleHUs AN3eNst u CUrHan cpasHe-
HUS AaBneRua B rugpocuctTeme ruapoumnnngpa pabodero opramqa, Ytro
OKasblBaeT ynpasnsiouine BO3AeMCTBMA HA WIBTOBLI ABUTaTENL NPUBO-
42 TONNMBoA03MPYIOILEero ycTponcTea, Ha BTOpoM arane (npu aHanuse
paboTel MakeTHOro 06pa3ua MUKPONPOLECCOPHOrO PEryasSTOPa) corna-
cyluiee yCTpoCTBO UCNONLIYETCs TONMLKO ANR BROAA B NEPCOHANbHBIA
KOMMNbLIOTEP CUIHANOB OT Cneaylwmx gaTYMKoB CUCTEMbI: YacTOThl Bpa-
LeHna KOMeH4AaToro sana aomMsens; AaBneHns B rgpocucTemMe ruapoum-
nuHapa pabouero opraHa.

Cornacyiouiee yCcTpoicTBO COCTOUT 13!

— B5IOKa MUTAHNA HA HECKOJBLKO BbIXOAHbLIX HAMPSDKEHNIA;

— YCTPOACTBA YyNPaBReHWs WaroBbiM ABUIraTeNeM, COCTORLEro N3
NOrNyeckKoro KOMMYTUPRYIOLLENO YCTPONCTEBA U HeThiPexKaHanbHOro yCcu-
nvTens;

— ABYX YCTPOWCTB BBOAA MHGOpMauMK OT TaxoreHeparopa, npea-
cTtasnaioumx coboit TpexdasHsil BuINMPAMUTENL C AennTeneM Hanps-
XEeHUs;

— ycrpoicTea BBoAa uHdopMaumy OT Aatyduka cpaBHeHus aasne-
HUS B ruapocmncremMe rmgpounnuHapa pabodero opraHa.

Ona opranusaumn obmena nHpopmaumneit Mexay Cornacyloumm
YCTPONCTBOM ¥ NEPCOHANbHBIM KOMIBIOTEPOM NPUMEHNM NNaTy aHano-
ro-umdpoBoro 1 undpoaHanorosoro npeobpasosatens (ALIM) L-305,
fipeaHasHayeHHyIo Ana BE0AA, BeIBOAA U 06paboTku aHanoroson n uvg-
posoit nHbopmaumy B MK, Mnarty L-305 MoxHO paccMaTpuBaTs kak yao6-
HOe CPEeACTBO A/ MHOrOKaHanbHOro cbopa nHpopmMaumn u Kak 3akoH-
YEHHYIO CUCTEMY C CODCTBEHHBIM NPOLECCOPOM, NOIBONADLLYIO peann-
30BaTb anropuTMbl 06paboTkn CUrHanoB Ha ypoBHE Nporpammmposa-
HUS1 YCTAHOBAEHHOTO HA NAATax CUrHanbHOo Npoueccopa. PacnonoxeH-
HbI Ha NnaTte undpoBON CUMHAABHDBIA NPOUECCOP NO3BONAET YNPaBAAThL
8BOA0M/BLIBOAOM CUrHANOB 1 06MEHOM MHPOpMauUeit C NEPCOoHaNTLHbIM
KOMMbIOTEPOM. BBOA, AaHHbIX C ALITT MOXeT OCylLecTBAaTLCA B TPEX pe-
HUMAX: NPOrPaMMHOM, FeHepauun npepoisaHni, NPamMore gocTynak na-
mMaTu. Mepeknioyermne KaHanos NPy MHOrOKaHansHOM pexume cbopa paH-
HbIX 8BTOMaTUYECKOE C NPOM3BOJIbHLIM MOPAAKOM BLIGOPKK KaHana v Ko-
adduynedTa ycuneHns.
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B kauecTBe NepBNYHOro npeotpasosartens 4acToThl BPaLeHus Ko-
NEHYATOro Bana Au3ens UcnonsayeM TaxoreHepatop. lNokasaHus cHu-
MAaIoTCA C AenuTens HanpskeHus, BKNOYEHHOrO B Harpysky Tpexdasnoro
BLIMTPAMUTENLHOIO MOCTA.

Tpebosanus, NpeabaBngeMsLie K 31eKTPOHHOMY PErynaTopy, MOryT
6uiTb chHOPMYNNUPOBaHL! B cnepyiouem suae:

- onNTUMU3AUUS [Apouecca perynvposaHns Tonnusonoaaqun gsu-
raTesns Ha BCeX BO3MOXHbIX pexinmax padoTss;

- coxpaHeHue fapamMeTpoB peryimposaHna Tonnmeononaqu 8 ne-
pUoa BCEro cpoka cnyxbbl TONNMBHOM annaparypb);

— BbICOKAs TOYHOCTb U DLICTPOJENCTBUE PerynnposaHus Bnpsicka
Kak no Aose, Tak v no ¢ase B 3aBUCUMOCTU OT peanbHOro xapakrepa
Harpyaku.

JocTouHCTBAMK 9NEKTPOHHOIO Perynatopa CKOpoCTU ABASIOTCH
OBICTPOEUCTBNE U yny4dlieHue APYrvx nokasatenen nepexogHbix npo-
LEeCCOB, a Takxe obnerdyeHve asToMaTU3auny yrpasnelns arperaTtom.
OansHenunit war 8 passuTiM INEKTPOHHBLIX PEryasaTopos CKOPOCTHU — 3TO
HapawmsaHue GYHKIMOHAMbHbIX BO3MOXHOCTEW MMKPONPOUECCOPHON
cucTeMbl ynpasneHns NyteM noakmioveHnsa gis GpukCenposanus apyrux
napameTpoB, Xapakrepusylolwmux yCnosva paboTtel aM3ens ¢ BO3SJOXEHU-
€M Ha 3TU cucTemsl GyHKLWA aBapuitHoN 3alnTbl, GUarHoCTKU 1 Op.

Taknm 06pa3om, 0gHUM 13 HanGosee NepcnexKTUBHLIX CPeacTs aB-
TOMaTU3aAUMIK, MO3IBOMSIOWMX NMOAOEPXNBATL HYACTOTY BpPauleHUs Bana
asurarens, a taike 3¢ PeKTUBHO yNPaBasTh PEXMMOM paboThl MALLVHLI,
ABNAETCS NPUMEHEHNE 3NeKTPOHHOIrO Perynstopa CKopocT, UMEIoLEro
PR NPEeUMYLLeCTB NO CPaBHEHUIO C CYLECTBYIOUMMU PErynsaropamm
TONNMMBHLIX HACOCOB. Takue pPeryraTopbl BO3ASACTBYIOT HA OAVH U3 na-
PamMeTpos rnpoLecca ToNMBoNoAauM — LMKIOBYIO NOJavy, M3aMeHas ee B
32BUCUMOCTH OT CKOPOCTN U HArpy3ku.

Nureparypa

1; Kpyros B. M. PasBuTue aBTOMATMYeCKOro perynupoBaHus nBu-
rarvenen BHyTpeHHero cropaHus. - M.: «Hayka», 1980. — 458 ¢.
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OTbIHALIK annapaTypaHbiy 0TbIHBepy-LMKNAiK 6epy NpoLecciHiy napameTpnepiHin bipiHe
OHbI XbINABMABIK NeH XykTemenepre 6aliNaHbICTLl ©3repTin acep eTeTiH 3MeKTPOoHA b
peTTeriw ycuiHbinFad. JXelngaMabiKTelH 3NEKTPOHAL! peTTeriwi Ko3FanTKbil BanbiHbIN
adHany >XuiniriHaeToMaTTbl TypAle yCTan OThipyra, MalUMHAHbIH XKYMbIC iCTEY peXumin
Tuimgi Backapyra mymkiHaik Gepegai.

TyniHgi cesnep: 3nNeKTPOHALI peTTeriTep, oThiHOEpY, OTHIHALIK annaparTypa, iwki
XKAHY KO3FanTKblLLITApPLI.

The electronic regulator of fuel equipment acting upon one of fuel feed process param-
eters — cyclic feed changing it depending upon speed and load is proposed. The elec-
tronic regulator of speed allows to automatically maintain frequency of engine shaft
rotation, efficiently control vehicle operation mode.

Key words: electronic regulators, fuel feed, fuel equipment, internal-combustion en-

gines.

Anpec: 038012, r. Aktobe, np-T A, Monaarynosoit, 16
BNCBO

Ten.: (3132)52-28-45

dakc: (3132)52-16-88
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TPAHCNOPT

Y/IK 656.2:007 MPHTW 73.29.01, 73.01.77

YTOYHEHUE KOSDDULIMEHTA MOREHN
rEOMETPUYECKOTIO NAPAMETPA HEPOBHOCTEU NYTU

C. C. Abgynnaes, K.T.H.

Kasaxckubt yHueepcuTeT nyTei cooblueHns

fipy BbINONHEHWUM PACYETOB AMHAMMWYECKON 3arpyXeHHOCTU noa-
BUXKHOFO COCTaBa XenesHbiX AOPOr B Ka4eCTBE BO3MYLUEHUN, ASNCTBYIO-
UiMX CO CTOPOHLI AYTY, 3a0a10TCA MG HEPOBHOCTY ONpeaeneHHon Gop-
Mbl, NBO ycpeaHeHHbIe CNeKTPpalibHble XapakTepucTukn reomeTpudec-
KMX napamMeTpoB HEPOBHOCTEI. B pesynktaTe BulNONHEeHUs Takux pacue-
TOB OOBIYHO YOAETCA NONYy4YnUTb JOCTAaTOYHO JOCTOBEPHLIE OLeHKU Cpea-
HWX 3HAYEHWUI UCCRenyEMbIX AnHamMnyeckmx nokasareneit [1]. OgHaxo
reoMeTpus HEPOBHOCTEW peanibHbiX OTPE3KOB NYTU B AEACTBUTENEHOCTI
obnagaeTt 3HAYNTENILHOM U3MEHYMBOCTLIO, YTO ABNSETCA OQHOW U3 Hau-
6onee BaxHbIX NPUYMH, Bbi3bIBAIOLWNX Pa3bpoC OUEHUBAEMbIX AUHAMW-
YECKUX NOKa3aTene OTHOCUTENLHO VX CPeaHNX 3HaveHnii. Ha npaxktuke
npu M3yyeHuu anHaMMYecknx CBOMCTB NMOABUXKHOMO COCTaBa BAXHO He
TONLKO QUEHNTL CPeAHMe 3Ha4YeHUs Psaga AMHAMWYEeCKUX rnokasarenei,
HO U nceneporatbh Pa3dpoc aTUX NokKasaTeneit 3a CHYET U3MEHYUBOCTH
BO3MYLLLAIOLWMX PAKTOPOB B peaibHbiX YCRoBuax. Takne uccnenosaHvs
MO3BOSIAT OLEHUTL BEPOATHOCTE AOCTUXKEHMS UCCNEeAYEMbIM JuHAMUYEC-
KM nokasartenem 3afaHHOro KpUTUYECKOro 3HayeHus.

Lns ncecnepgosannsa pazbpoca OUeHOK NoKasareneil BepTUKanbHOR
AMHaMVKK NOABWKHOrO COCTaBa, BbI3BAHHOIO M3MEHYUBOCTLIO FeoMeT-
PUN HEPOBHOCTEN MYTKU, HEOBXOAMMO NOCTPOUTL BEPOSTHOCTHYIO MOAENE
BEPTMKANbHbLIX HEPOBHOCTEN NYTU C yTOouHEHuEM koadbuumenTa [2].

YTO4YHeHVe 3HaYeHnit napamMeTpoOB MOAENN OCYLLLECTBNIAGTCH B pe-
3ynbTaTte aHanmM3a CoOoTBETCTBMA MOAENN, NONYHEHHON NpU Ha4YanbHOM
OUEHMBAHUK, peanbHOMY BPEeMEHHOMY psaay (MpeacTasnaiowemMy uc-
cneayemuin npouecc) [3] Ha ocHoBe MeToaa MAaKCUMANLHOIO NPaBao-
nopobws. Mpoueaypa yTouHEeHUs OUEHOK NAapaMeTPoB MOAENU CBOANUTCS
K MOCTPOEHWIO HEKOTOPOW GYHKLNKM MaKCUMaEJILHOrO npasaonogotus
U ee MakCumMnsaunu, B xoAe KOTOPO M NPONCXOAUT NocnenosaTenb-
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HOe npubaynxeHne HavyanbHLIX OLEHOK
napamMerpos Moae -
TUBHbIM. P P ABIcadbbex
®yHkuns npasponoaobus ans paga X 13 n HabnioaeHuit, onuckIsa-
€MOro MeToa0M aBToperpeccumn AP(p)-Mogensio, onpeaenseTcs crneny-
IOWMM BhipaxXeHuemMm:

i1
L((D,ca,x): (ch?,)—7rM%’)tvzexp{mm} ) (1)
20'(2,

roe & - BekTOp KO3PUUMEHTOB MOAEU pPa3MepHOCTLIO pP;

Py _
M,(, ) kosapuaumoHHas MaTpuua psaa x, Pa3mMepHOCTLIO Nxn:
S(®P) - 6e3ycnoBHan CyMMa KBAAPATOB OCTATOUYHLIX OLNBOK.

n 2
S(@)= ¥ Mla,/x. 0]

{=—00
roe M — yCRoBHOE MATEMATUHECKOE OXWAAHWE @ NPU PUKCUPOBAHHBIX

xuna,
Norapundmunyeckas dyHkuma npasgonogobua umeeT sua,

S(®)
o2 (2)
raoe f(P) — dyHkumsa KoadbPUUMEeHTOB MOAENN.

Ang yTodHeHusa ko3adduumedTa Mogenn reoMeTpru1eckoro napa-
MeTpa HEPOBHOCTEN MyTHU MOXHO MoAy4YuTb BEIGOPKY 3Ha4YeHni psaa X,
Honbwinx pasmepos n (c warom AC = 2,4) ) [4]. Ans BeiBOpoOk cpeagHero
1 Bonblioro o6bema B norapudmuueckol dyHkuMn npaspononodunn
(@, o,) BOMUHNPYET S((D)/ 262 , NOSTOMY U30ANHUI BE3YCNIOBHOM CyMMBbI
KBAAPaTOB B NpocTpaHcTee KO3dhduumeHToB Mogenn ByayT npakruyec-
KV COBMNagaTth G U30AMHUAMN Nnorapudmu4eckon GyHKLuMn npasaonoafo-
6ua. CneposaTenbHO, OLEHKAMN MAKCUMAaNbHOMo NPaBaonoaodus MoryT
CUUTATHLCH OLEHKM KO3PPULMEHTOB MOAENN, MUHUMN3NPYIoLLne Beayc-
JIOBHYIO CYMMY KBAApaTOB OCTATO4HbIX OWWBOK.

[nsa sptumcnerus S(@) Ha npakTuke HeCkoHe Has CyMma annpokcu-
MUPYETCS KOHEYHOW

L(D,o,)=f(P)-nlno, -

s (@)= ;z;M[a«/@.XF , (3)

OcraTtouHble OLUBKN g, PACCHUTHLIBAIOTCH MO NPAMOMY MpeacTas-
NEHNIO MOAEeNU.
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dp =Xy —-d)l)Cg_] ‘-(sz_(/__z —...~G§px1g_p . (4)

Takum obpasom, ans nboro Habopa koadGUUMEHTOB MOAENHU NO
suiBopKe 3HaYEHU BPeMEHHOro pana X, MoryT 6biTh BLIYNCIEHBI OCTa-
TouHsle ownbkv Mla,/®, X, ], Heobxoanmsie Ans ONPeAeneHmns OLEHOK MaK-
CUMaNBLHOrC NPasfononobus (HanmeHswnx KBanpaTos) KoadduumeH-
TOB MOAENU cneayer MUHUMU3NPOBaTh:

n 2
IMlag /@ X]?= 3 a,]
2= =1

Paanoxenuem [a,] 8 pap Teiinopa B OKPECTHOCTW TO4KM, COOTBET-
CTBylOWEN npeanonaraembiM 3HavyeHnam KO3 OUUNEHTOB

ol = (d>,0 P o ) nonysaeTcsi NPUGIMXEHHOEe BblpaXeHue:

k
lec)=law ]- Z(¢’r —D) 0, (5)
rne  |[agp]=Mla, /@, X;
e}
D =— a[;f]’tz):cbo .
Ecnu W =u 0, }F — maTtpuua pasmepHocTeio n-K, To ypasHeHue (5)

MOXHO npencTaBTh B BNAE:
[Ag]=w(®-@,)+[4],

rae {4 ], [4] - BeKTOpbl pA3MepHOCTHIO N.

Nonpaska @ = O-P , MuHuMnanpyowas S(@) = [4])7 [4], HaxoanTca
IMHEAHbIM METOA0M HANMEHDLLUNX KBAAPATOB, T. €. PelEHNeM CHCTeMb!
ypaBHEHWA:

(7 x)o = x"[a,]. (6)

Nockonbky [a,] HeTouHO nuHeliHas GyHKUMA KO3PDULUMEHTOR MO-
Aeny, oaHoKparTHas nonpaska He oBecneyvT rnony4eHUs OLUEHOK HaUMEeHb-
wux keagpartos. [10sTOMY nonyueHHsle Nocne NEpPBOoN NoApPaBky 3HaYe-
HUa @ NCNONL3YIOTCA KaK HOBLIE NPeAnonaraemble 3HadeHns koaddu-
LMEHTOB MOLENN M NNpoueaypa NoOBTOPHETCA A0 MONYYSHUA CXOASLUXCH
peayneTaros. CxoanmocCTe okassisaetTca Gonee 6uICTROR, ecnv ncnosio-
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3YIOTCA AOCTATONHO YyAauHble HavanbHble Npubnmxkerus. Ecnuv Havano-
Hble NPUBNNXKEHNS HeY[auHb!, NPOLECT YTOUHEHUS napameTpoB Mogenu
MOXEeT OKasaTbCsa pacxoaswmmcs [5].

Ana nonyyenns spdEKTUBHBLIX OLLEHOK KO3d D rUMeHTOoB asToper-
peccum AP-Moaeny, NoCTPOEHHbLIX Ha aTane uaeHTUGUKaLMm, Goina pas-
paboTana nporpaMmma, peannsosaHHas Ha sisnike 5ANCUK MukpodBM n
ofecneunBalouian NOCNeN0BATENLHOE YTOHHEHME OLEHOK KO3MhULmeH-
TOB MOAESN NyTEM MaKCUMU3aumn 3agaHHon dyHkimu. ObpaboTtka ake-
NEePUMEHTANBHbLIX [3HHbLIX C UCTONb30BaAHVEM Pa3PaboTAHHOrO NPOrpaMm-
HOro o6ecneveHa NO3BOINIAE YTOUHUTD IHAYEHUS KO3pPUUMEHTOR MO-
[ienei HepoBHOCTEM NYTK B NNaHe (NOCTPOEHHLIX A8 OTpe3kos A n B) aa
3 uTepauuu BbuMcneHuin (Tabnuua).

JddexrTusHbie oueHkn napamerpor AP(2)-monenn

AP(2)-mopens gns orpeska | AP(2)-mopent ans orpeska
Homep nyT A nym B
nTepaumm

(DI D, Gtzl @, @, 552:
0 0,719 -0,465 9,682 0,657 -0,435 5,082
1 0,678 -0,470 9,982 0,523 -0,454 5,165
2 0,668 -0,467 10,11 0,497 -0,450 5,386
3 0,668 -0,467 10,11 0,494 -0,449 5,490

BricTpasi CXOAMMOCTE OB bACHAETCH TeM, Y4To oueHkm KOna ~ Yokepa
koadpduumeHTos AP(2)-moaenm 6ansku K apdEeKTUBHLIM, 8 NOrpetiHoOCTL
8 UX OUEHUBAHUKN Ha 3Tane HavyansLHOW naeHTudpmuKaun moaenn Qﬁbﬂc-
HRETCS ALLL NOTPELLHOCTAMY B BoiBOPOYHOR aBTOKOPPENAUMOHHON hyH-
kunm (AKD). 5

B pesynbTaTe BbiNOMHEHHBLIX BbIYUCNEHWA Ans nNapameTpos
AP{2)-M0aenv HepoBHOCTEN NyTu B niade Guinu nonyyeHsl cnedyowme
OLEHKN:

2.
~ ns oTpeaka A: @) =0,668 P, =-0467 o2 =1011mm”;

2
~ pns otpeaka B: @) =0494 @, =-0449 2 =549 mm” .
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Tericci3gikTep reoMeTpUACh — TEMIPXKOS XKOMarbl XarbiHaH KO3FanManbl Kypamfa acep
eTeTiH yibiTKynapabiH Kypamaac Bip Beniri kapacToipbinfak. Beptutkane Tericcisaix-
Tepai khaccudukayuanay mojeni TYPFbi3bifiFaH.
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The geometry of unevenness — one of disturbance components acting on rolling-stock on
side of rallway track is considered. The model of classification of vertical unevenness is
elaborated, values of its parameters are specified.
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YK 6251 MPHTW 73.29. 11

BbiBOP CNNOCOBA BOCCTAHOBIEHMS
FEOMETPUYECKOW ®OPMbI FONOBKU PEJILCA,
UMEIOLLENO BbILLEPEWHDI
M. 5. Omaposa

Kasaxckuid yHuBepcuTeT nytein coobiyeHus

M3BECTHO, 4YTO penLChl, UMEIoLLME BiLLeP6UHbI BONbLIMX Pa3Mepos,
NPeACTaBAMIOT ONPEAENEHRYI0 ONacHOCTL ONF ABMXEHWS MOoes3foe U B
3aBMCMMOCTU OT IKCIYyaTauMOHHLIX YCNOBUI MOXET BuiTe Heobxoauma
X HemegneHHas 3ameHa. OaHuM 13 Hanbonee adphexTNBHbLIX METOL0B
pPeMOoHTa PenbCcoB SBARETCH Hannaeka. pu cpaBHUTEnbHO HebonbLumx
3aTparax oHa NO3BONSET BOCCTAHOBUTL reOMETPMHECKYIO hOopMY NOBPEX-
AEHHOrO yHacTKa C COXPAHEHWEM BbICOKMX 3KCMANYaATAUMOHHLIX XapakTe-
PUCTUK.

B HacTosuiee spemMa NpUMeHsIoTCs 3 OCHOBHLIX Crnocoba pemMoHTa B
NyTV pensCoB, UMEIOLLNX NOBPEXAEHUA MOMTIOBKU. HaNMaeka 3nekTpoayro-
Bas, NOPOLLIKOBOW NPABONOKOU 1 ra30nopoWKOBas. DNEKTPOOYrOBYIO Ha-
NA3BKY METANNNYECKMMIN INEKTPOSAMM LLMPOKO UCTIONL3YIOT OIS PEMOH-
Ta penbcoB, rO0BKWU KOTOPLIX B MECTAxX CTbiKOB MNOBPEXAEHbl CMATUEM
N NOBLILLIEHHBIM U3HOCOM, BLIKPALUMBAHUEM UMK OTCNOEHMEM MeTanna.
OHa NPUMEHAETCS ANIS PEMOHTA TEPMOYNPOYHEHHBLIX ¥ HeTepMoobpabo-
TaHHbIX penscos. flepen Hannaskoit NOArOTOBAEHHLIA y4aCTOK pennca
nogorpeealoT oo 250-300°C. Ans Harpeera npUMEHSIOT 3NeKTPUYeCcKyio
neyb (B CTaUMOHAPHLIX YCAOBUAX) WAy rasosyio ropernky (8 nytn). Nocne
NOAOrpERa BhiNONHAIOT HANNABKY PenbCa, HAHOCH BANIMK METANA HECKONBKO
BblLIE NOBEPXHOCTU KaTaHuda. B nanbHeleM nponssoaaT KOppexTnpos-
Ky (wWnndoBKY) HANNABNEHHOrG MeTanna A0 YPOBHA MNOBEPXHOCTM KaTa-
Hua, MexaHnanposaHHan Hannaska AedeKkTHbIX PenbCOB NOPOLLKOBON
npoBonokoit mapku NM-CBH no texHonorum n chepam npumeHeHnn He
MMEET NPUHUMIUANBHBIX OT/IMYUIA OT PYHHON HaAMNAaBKW 3NEKTPOOAMU, HO
No8kLILAET NPONIBOANTENLHOCTL TPYAA CBApWMKOB B 2-2,5 pasa. Kpome
TOFO, NOBBLILLAETCH 3KCNNyaraumoHHas CTOMKOCTb U yBennumMBaeTca Hapa-
60TKa pensCoB NOCNe HannasKu.
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B nocnenHee Bpems nosny4aer PacnpocTpaHeHne radonopoilkosbint
croco6 Hannasky AedeKTHBIX PeNLCOB, OTANYAIOWUACS MansiMn 3aTpa-
TamMu ¥ NPocToToM TexHonoryy. fpu NOMOoULKM 3TOrc MeToAa Hannasna-
10T NPOBOKCOBUHE! KONecamy IOKOMOTUBOB (aedexT 14), BbiKpailunsasus
1 OTCIOEHUSI METAMNNA Ha NOBEPXHOCTM KaTanus B 3aKanerHoMm cnoe (ae-
ekt 17.2)

Ot 3 MeToaa, Kak Npasuno, NPUMEHSIOTCH /18 BOCCTaHOBIEHNA
penbcos ¢ gedekramu, rnybuHoi He Gonee 6 MM U A/IMHOR A0 150 mm.
OAaHako pasmeps BhilepbuH MoryT 6biTb Gonblue Kak no rnybuHe, Tak n
no anvHe. CNOXHOCTL BOCCTAHOBNEHNS penibeos ¢ gedextamu 11 3aknio-
yaeTcs B TOM, YTO BhiwepbuHa pacrionaraercsa He ro 0Cv CUMMETPUU pefb-
ca, a Ha 60KOBOIT BLIKPYTKE, M FONOBKa pensca ByaeT noaseprarscs He-
PaBHOMEPHOMY TEPMUHECKOMY BANAHMIO.

B uensx onpegeneHus Havbosee npueMneMorc MeToaa HaruiaBky
pPenbCoB ¢ BhillepbuHamu Buino oBpaboraHo 40 penbcos gnmHoik 1,3 M, B
YUcne KOTOPbIX UMENNCH CTaHAAPTHBIEe penschl Tuna PE5, narotosneHHbie
Ha paaHbIX 3aBoAaX, TepMudecku o6paboTarHbie U Chipble, NPonycTuBLLIne
onpeagneHHbin ToHHaX. Ha o6pasyax nocepeavHe Bhipe3annCsb Bhilliep-
BuiHbl pas3nuuHbIX paamMepoBs. BoccTaHoBneHue NOBePxXHOCTY KaTaHud penb-
COB NPOBOAVAOCH MO TEXHOMOMU, COCTOAWEH 13 3-X 3TaN0B. BHavYase ocy-
LWECTBAANACH 3a4MCTKA yHaCTKa PeJibCa [0 NOAHOMC yAaneHns TPewmH n
BbIKPAWMBAHWIA; 3aTeM — Harnaeka 3a4yvMeHHONrQ y4acTka pensca C He-
60n1bUWIUM NPEBLILUEHNEM HOMWHANBHBLIX PA3MEPOB AN NOCNeAYIOLEen Yu-
CTOBOI 06paboTku; 1 HakoHeL, YucTosas 06paboTka HanAaBNEHHOFO yua-
CTKa C BOCCTAHOBAEHUEM NPOGUNA HENOBPEXOEHHOIO pensca.

Mocne wnugoBky BuILEPOH ¥ YOANEHUA BHYTPEHHUX NMPOAOCTbHBLIX
TpewmH (BlMT) pazmepsl 4edekToB CyLI@CTBEHHO BO3POCI: MUHUMAaNL-
Has rnybuHa — g0 7 MM, MakcrMansHas — 40 15 MM, MuHUMansHas gan-
Ha — a0 120-130 mMm. Hannaska npon3soaunacs HECKONLKMMU crigcoba-
MU, ONUCEHHLIMU BhILLE, KOTOPLIE OTANYAIOTCH BUAOM MCTOYHUKA 3HEpPru,
NAQTHOCTHLIO TEMJIOBOrO NOTOKA W HANNABNEHHBIMUW MaTepuanamm:

1. FazonopoLuxkoBas HaMnaBka aueTUIEHO-KUGIOPOAHBLIM MIAMEHEM,
NOPOLIKOBLIM camodmocylowmmes cnnasom MP-XXK14.

2. I'azonopoukosasl HaNIABKa ABYMS ropesikamy, NOBLILLAIOWLAS [POo-
AOMKUTENBHOCTL, NPUMEHANACH 4151 BOGCTaHOBMEHUA PenLcos ¢ Aedex-
Tamu anvHoin 6onee 150 Mm v rnyBuHoit 6onee 8 mm.

3. OnexTponyrosan suirniaska anekrpoaom HP-70.

4. ABTOMaTUHECKARA 3MEKTPOAYrOBAs BHINAABKA NOPOLLKOBOL fpoBO-
nokoir mapku LMN-CBH.

5. AsTOMaTMHecKas SNeKTPOAYroBas Bbii/lagka 3KCnepuUMeHTaNLHOM
NOPOLLIKOBOM NPOBONOKOH Mapku LIM-HMK.
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6. KOMGVHUPOBaHHLIN METO, COHETAIOLMI rA30NOPOLLKOBYIO 1 BNEK-
TPOAOyroBbie Hannasku.

5 Mpu Hannaske No BapuaHTam 3, 4 1 5 npumeHsnics npeasapuTens-
HbIM HarpeB ra3oBoi ropenkoi oo Temnepatypet 200-250 °C ang cHmxe-
HWA rpagneHTa TemnepaTypbl Npi OXNaxaeHuin Nocne Hannasku. 3To no-
3BONMNO CHU3UTL BEPOSITHOCTL MAPTEHCUTHBIX CTPYKTYP B 30HE TepMu-
HECKOro BAnsiHUA. M0 kaXa0My BEPUAHTY HAMAABNSIMCE KaK HETEPMOYT-
PO4YHEeHHbIe, Tak 1 TepMoobpaboTaHHble penschi. QUeBMaHO, YTO BbINAABKA
L0/MKHa 0KasblBaTh MUHUMASILHOE BO3ENCTBME HA MeXaHU4YeCKkme CBOM-
ctea penscos. [103ToMy paboTocnocobHOCTL PensCoB OLUEHUBANAach No
pe3ynbTartam yCTanloCTHbIX UCIbITAHWUA Ha NPOYHOCTL Npu Marnbe, koTo-
pbie ABASIOTCH B8 HAMBONbLLIEA CTeneHu NPUBAUKEHHLIMU K peasnbHbIM
YCIOBMAM HArpyXXenus B8 nytn. Kpome Toro, paspyliedmne pensca npouc-
XOAMUT NMPU HANPSIXEHUAX, 3HAYUTENBHO MEHBUWINX BPEMEHHOrO COMNpOTUB-
neHuns martepvana.

NcnbiTaHWa NpoBoAWNCH HA Nynbcatope CAM-200 no cxeme Tpex-
TOUEHHOro U3rnba Npy HavanbHoW Harpyske 350 kH n koaddbrumenTe acum-
metpun r -0,1. O6pasupl pacnonaranucb rofIOBKOM B pacTaHYTON 30He,
TaK Kak TONbKO NPU 3TOM NOMOXEeHUN 06pasua MOXHO ONpenenuTs Baus-
HUE HarIaBKK Ha& YCTANOCTHYIO NPOYHOCTL. O6pasybl, HapaboTKa KOTOPLIX
npesbilliana 6a30B0E KONMMHECTBO LIMKIOB A8 HOBLIX PE/bCOB (2 MUH),
neperpyxanuchk ¥ UCNbIThiIBANUCHL A0 paspywenua (Tabn. 1),

CpaBHunBas cpefHue 3HaveH1s pe3ynbLTaToB UCNLITAHWM MO KaX40-
My 113 crioco608 HanIasky ¢ PasrpynnpoBKoi 06pasyos No BUJam Tep-
Mo06paboTku (Tabn. 2), MOXHO caenartb BbiBOA, H4TO Hawbonee BLICOkue
3HaAYEHNs YCTANOCTHOM NPOYHOCTY NOMTYYEHb! /19 PENbCOB, BOCCTaHOBEH-
HbIX Fa30M0POLIKOBBLIM CROCOGOM.

Npw 3T0M cnocobe HannaskM HeCKONbLKO 0bpa3suos npownu 6asy B
2 MAH UMKNOB Npwn Harpy3ake 350 kH n paspywmnucs npu 400 xkH (Ne 11,
Ne 21). CpaBHEHNE penbCoB, BOCCTAHOBNEHHbLIX ra30MopOLIKOBOM Hannas-
KO, C AedeKTHLIMM, 1MoKa3ano, 470 NPOYHOCTb OTPEMOHTHPROBAHHBIX Pellb-
COB NPEBbLILAET fPOYHOCTL PENLCOB C BhilepdbuHamn. MNpu aToM HAAO
YYECTb, YTO NOCNE LWNMGOBKN PENbCOB BLILLEPOUHLI CTAHOBMINCK 3HAYM-
TenbHO rNyGxe CBOMX NEepBOHa4anbHLIX pasmepos (A0 15 mm).

AHanna n3noMoB 06pa3yUoB NOKA3bIBAeT, YTO NOYTY BCe 06pasus,
HannaeBneHHbIE ra30NoPOLLIKOBLIM CNOCOB0M, PaspyLunMAnCh BCReacTsne
pedexTa OCHOBHOFO METaNNa — NOBEPXHOCTHLIE MUKPOTPELANHDI, «Pbibba
yewys». O6pa3upl, npowegie 6asy npu Harpyske 350 kH, paspyium-
AIUCE NO Harnaske Npn 60nee BLICOKOM Harpyske. 370 roBOPUT O TOM, 4TO
ra3onopoLIKOBan Hannaska nenaet meTann bonee NPOYHLIM, YEM NOBPEX-
DEHHbIN nedexTHLI Crok NOBEepXHOCTU penbca. Ha nosepxHocTu Ha-
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TatGnuua 1

Pe3ynbraThl UCHbiTaHVA
n xapakrepssie ocobenrHocTn nanoma o6paauos

Howme 1 Konuve- _
AP wanameonn | MRS | oo | Nemopecmenove e v et
pasua nos, n
1 TasonopoilkoBasi | 350 504 Mo HannasnenHOMy meTanny ot
TPeWHSE! Ha NOBEPXHOCTH
778 CamonIoCyOLIMEA | 250 1480 |Tlo Kpaw HannaBNeHHoro me-
| crnaeom Mr>K14 " 300| 2086, |tanna
350 2490
“#'7“'1 3501 1094,7 (Tlo ocHoBHOMY MeTansly oT no-
BEPXHOCTHOrO AediexTa
R 350 2000 | Tlo nannaBneHHoMy meTanny
400| 20548
20 3501 6048 |Tlo Tpelirhe K OCROBHOMY Me- |
Tanny
rVZT ] 380 2000 [flo rannasneHHoMmy MmeTanny B
401 22853 |10 mm OT rpanvupbi Hannasku
28 ] 350|528 | 110 OCHOBHOMY MeTanny -
34 350 6317 -~
38 350 1483 ~—
36 350 272 |Tlo nannaBnenHomy mevanny ot
NOBEPXHOCTHOrO fedexra
3 | OnekTpoayrosas 350 276 Mo HannaBneHHoMy MeTanny
*:75’” anexTpogamu HP-70 350 3623 N
26 350 277 o HannasneHHomy meTanny or
- NOBEPXHOCTHOIO AetpekTa
30 350 35,7 "
32 350 347 —~~ T
12 | OnexTpoayrosas 350 167 Mo HannasnenHomy meTanny
19 | nopowkosoi#  npoeo- 350 259 -
25 | nokon NN-CBH 350 299 ~— l
|8 3nekTpoayrosan 350 15 =
27 | nopowwxoBsoi  npoBo- 3500 99 - -
31 ) nokon N-HMK 350 151,5 . ]
[ 33 350 98 e
40 350 68 —— T
9 350 0 flpu 3anycke ot gedekrta B8 OC-
HOBHOM meTanne
Fm»5_ | KomGunuposattasn 350 17,8 |Tlo nannaenenHomy mevanny il
i .A3_5V«J - ~Ar~ 350 1147 ' T
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MNaBKN HEKOTOPLIX 06PAa3sUoB uMenucs HebonbluMe NOPsI 4UAMETPOM
A0 1 MM, KOTOPLIE HE ABNAIOTCA MPU3HAKOM Bpaka. VI3noMsl pOBHBLIE, Tii-

NUYHbBIe AN18 YCTANOCTHOIO PA3PYWEHYs, rPaHMLA ONNaBNESHNS HE Boide-
naercy.

Tabmua 2
Peaynbrartnt NCNbITAHKA NPY PA3NINYHbLIX BUAAX HArMNaBKu

KonuuecTre nponyweHHbix
uuknos 10° gna obpasyos
Cnocof Hannasku pesibCos ¢ BUAOM TepMoobpa-
BoTkn
HTY 03 BY
["asonopowikosan 890,9 768,3 1888,9
SnexTpogamu HP-70 52 305 -
Mopotukosoit nposonokoi MM-CBH 259 299 167
Mopouikosoi npasonoxon Mi1-HMK 83,25 125,25 -
KomGurnposanHbii 14,7 17.8 -
Bes Hannasku - 758 730

UHast kaptruHa HabnoopaeTes NP HanNnaBke 3NeKTPOAYrOBbIM CNo-
cobom — anexkrTponamu HP-70, nopowkossiMi nposonokamu MN1-CBH, M-
HMK 1 komburHmnpoBaHHbIM cnocobom. O6pasusl paspylwnniscs no Ha-
nAasneHHOMY MeTanny — aTo roBOPUT O TOM, YTO HanNNaBKa ABNSETCH Hau-
6onee cnabbiM MECTOM Ans HUX. KpoMe Toro, nnowass YCTanoCTHbIX Tpe-
WMH ans 3Tux 06PasLos O4eHe Mana, B HEKOTOPbLIX Cy4Yaax paspyuieHve
NpPOon3oWnNo Xpynko. B HannaesieHHoOM MeTanne nMeercs B0NbLI0E KONU-
4ecTBO pedeKToR B 8Mae nop, ropaunx TpeituH. OCHOBHOM NPUYnHON 3T10-
O MOTYyT ObiTb O4YeHbL Bonswme raydbunHa (8o 15 mm) 1 gnuua (1o 420 Mm)
Hannaeku. TakuMm 06pa3oM, NO CBOUM NPOYHOCTHLIM XapakTepucTUKaM W
Ka4eCTBY HaNNaBkK ra3onopOoLLKOBLIN CNOCO6 ABASETCH NYYLIUM U3 pac-
CMOTPEHHLIX BbilLie CNOCOBOB BOCCTAHOBNEHNS HEMPEPLIBHOCTU NOBEPX-
HOCTW KaTaHWusi PENbCOB C KOHTAKTHO-YCTANOCTHLIMU BhIKPALWNBAHWUAMUN
Ha BOKOBOW paboueil BLIKPYXKE PENbCOB A0 HOPMaNbHOrO.

Axayniapsi 62p penscrepsi Kannbina KenTipyain Herisri Tocingepi KapacTtoipbiirak. Onap-
AbIH UIHAES ©3iHiH MLIKTHINbIK CUNaTTamacsl MeH Banky canacbk! 6OMbIHLLE €H XKaKChiChl
ra30NOPOLLOKTH! TSCIN EKEHAIrT anbiKTanabl.

Tyinai cesnep: penbcTepai KannbiHa KenTipy, penbcTepaiy akaynapbi, rasabiiopo-
WOKTLIK Tacin, Bankbima.

114



The main methods of restoration of rails having defects are considered. it is revealed that

by its strength characteristics and quality of surfacing the best is gas-and-powder
method.

Key words: restoration of rails, defects of rails, gas-and-powder method, surfacing.

Appec: 050063, r. AnvaTbl, MKDP-H «KeTbicy»-1, 32A
KYNC

Ten.. (3272)256-63-30
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HEUCNPABHOCTU 3JIEMEHTOB PEJIbCOBbIX LLENENA
B YCTPOMCTBAX ABTOGJ/IOKUPOBKU

C. K. CynranrasmHos, K.1.H.

Kasaxckuin yHnsepcuTeT nyteit coobuieHus

Ha nponyckHyio cnocobHOCTL 0TKA30B YCTPOCTB aBTOBNOKMPOBKN
BAVSIOT HEMCNPABHOCTM 3JIEMEHTOB PENLCOBLIX LENen 1 annapartypbl as-
TO6NOKNPOBKN, NPUBOASLLME K MNOSIBAEHMIO HAa CBETO(OpE KPaCHOro unn
HENOHATHOro curHana. OBuXeHue noesgoB OCYLECTBAAETCH COrniacHo
aehicTeyowmm uHeTpykumam, Mpu HeucnpasHocTv npoxoaHoro ceetodopa
ABWXEHWE NOE3Aa NOCNE OCTAHOBKW Nepef Takum CUrHanoM OCylecTs-
ngeTca B cooTeeTcTBMM ¢ [TpaBunamMu TEXHNHECKONW akcriayatauumn xe-
nesHbix gopor. PaccMoTpum npocneaosanvie noesgamm 1 v 2 Heucnpas-
HOMO MPOXOAHOrQ cBeTOdOpa, B pe3ynsLtare NHTepsan Mexay HUMmM yse-
nnymnBaeTca ¢ 1 {pac4eTHbit MHTEPBaN) OO 1 (vHTEpBAN BPEMEHU NPK
NPOXOXAEHUN no,q KpacHbi cBeTodop). Ana onpeneneHwﬂ nHTEpBaNa 1
Halinem 6anaHc BpeMeHu OTHOCUTESIbHO TOYKU A y noespoe 1 um 2:

Noeap 1 p=t,,, +t02006  tn 006 (1)
) v
lg, 0,06 (€, -0,06
Moesn 2 a=1, +n,cty +looy + Z - , (2)
VKp A%
rae t - NPOAOMXWTENBHOCTL 33AEPXKN M0e3fa 13-3a OCTaHOBKM Y

ocm

ceeTodopa C KpacHbIM CBETOM, PABHAA CyMMeE BPEeMEHM CTOSHKN W Bpe-
MEHM Ha 3aMeneHne 1 pasroH B MUH;

v,,~ CPEMHAR CKOPOCTL ABMKEHNA N0e3aa no GnoK-y4acTKy nNo cpas-
HEHMIO c pacuyeTHbIM NPUW CAeAoBaHun NOL XENToiit curHan;

1~ KOAWHECTBO GAOK-Yy4aCTKOB, KOTOPbIE (NOC/e HaCTynneHus oT-
Ka30B) Noes3n 2 NpocieaoBan nog XenTbit CUrHan,

{,,— AnvHA BROK-y4acTKa,

V — YCTAHOBMIEHHAas CKOPOCTb Ha Neperoxe;

¢, — pvHa neperoxa.
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Torpa nocae npocnenosaHns noesgamu 1 n 2 HemcnpasHOro NPo-
XOOHOro csetodopa nHTepsan mexay HUMm byaeT paseH:
Ly =a-b=1,+nyl,, (3)
rae f, — VHTepBan BPEMEeHU NPy NPOXOXAEHUM NOJ, XenTbil CeeT.
Bce nocneaylowme uHTepsans MeXay noesaamm TOXE PaBHbl ¢,
NOCKONbLKY BCe noesaa 6yayT umeTb OOQUHAKOBYIO NPOAONXUTENBHOCTL
OCTaHOBKM Y KPACHOIO CBEeTa M pasHble cpeiHue CKOpOoCTU nocne npo-

CnepoBaHus KPacHoro cseta v, . BenuuuHul 7, v t, onpepensiotcs Tak
Xe, Kak v npu pacyeTe nHTepsana /, , ¢ Toi Mnilk PasHuLei, YTo BMECTOo

ty, +1; NOACTABARETCA 3HAYEHNE

np
006 -¢ 06 -¢
T =tocr + oy o » MUH, (4)
v v
XD
roe { _ — MPOAOKUTENBHOCTb CTOSIHKM NOE3aa y KPacHoro ceera (C

ocm

YY4ETOM BPEMEHU HA Pa3rOH 1M 3aMelneHue);
Vi, ~ CPEAHRAA CKOPOCTh ABWKEHWS noeaaa no 61ok-y4acTky npu
npocnenoBaHnM KpacHoro curHana.

CnepnoBarenbHo,
, TV
n,. =0,xorpa 0 < ————<1; {5)
0,06-(4,
T,V
n;,czl,Korp,a]<——'q’——52; (6)
0,06-¢ 4,
T,V
7
nh. =2,korpa ———— 2. 7
x 8 0,062, (")

YuutbiBas peansHele sHauenus T, v, fg,, MOXHO OTMETUTB, YTO B

npakTnuke paboTbl XenesHsix JOpor BenuuunHa n,,. bynet ¢akTuieckm
BCErAa UMETh MakCUMasbHOE 3HaueHue. Benuyuna £, 3asucut, kak 310
66110 NOKA3aHO BbiLLIe, OT CPEeAHEe CKOPOCTU ABVIKEHUS oe3nos Ha Bnok-
y4acTKax npu rnpocnefosaHuy XeToro CBeta co CkopocTeio v, . Mpu on-
pepeneHun IKP Benv4mMHa v, ANns BCEX NOE3A0B Ha NEPBbIX ABYX-Tpex 610k-
y4yacTkax NPUHATA OAMHAKOBON. B 9TOM €CTh HEKOTOPbLIN 9NEMEHT YCNOB-
HOCTW paseHCTBa BCEX MHTEePBaiOB Ik_p. Apn n'm =2 BennunHa nHrepea-
na le 6yneT 3aBuceTb OT AnvHb GNOK-Y4aCTKOB ¥ CpeaHell CKOpPOoCTr
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ABVXNEHMH noe3noB nNog XenTbiit CurHan cBetodopa n Moxer BbuiTh on-
pegeneHa 13 BbipaXeHUs

L0125 (v —v)

VeV

I, =1 , MUH. (8)

P

Hanpumep, npu v=65 km/4, v, = 35 km/u, ¢, = 1750 m, lp = 8 Mmun
nocne nNpocnefoBaHua noesfaaMmu HEUCNPaBHOro ceeTodopa NHTEpPBan
MexXny HUMU yBenmimsaeTcs ¢ Ip =8 go IK,,: 10,8 muH. MNponyckhas cno-
COBHOCTL NPW HEeWCNPaBHOCTU ceeTodopa 3aBUCUT OT NPOAOMKUTESb-
Hoctu T (MuH), nHTepeana Im; 1 onpegensietcs no popmyne:;

Kp

1440 -T, T,
N g ——2 + £, noeanos 8 cyTky, (9)
1p Kp
a noTepw CyTOYHOW NPOMYCKHOM cnocobHocTu N, «» COCTaBnAT
T\l —1 T\, —T
Nom.xp :-—————Kp( ' p) noeanos, wm N o0 o =_____—_Kp( a'd p) %, (10)
. pr [p 14,47 xp

rone TKp - APOACMHKNTENLHOCTL MEPUcaa HEUCNPaBHOCTU MPOXOAHOrO
CUTHANA, MUH.

MoTepu NPOnNYcKHOM CROCOBHOCTY HA ABYXMYTHBIX yH4acTKax 3aBu-
CSIT OT HECNPABHOCTU NPOXOAHOTO CBETOdOPa B TeueHmne spemenn T, 4.
Tak, Hanpumep, npu TKp =2y, pr =14 MuH, /= 8 MWK NOTEPWN CYTOYHOM NPO-
nyckHo# cnocobHocTu coctagnsaioT 3,6 %, unu 6 noesnos. Ans opnentu-
POBOYHOM OUEHKK NOTEPRL NPOMNYCKHOM CNOCOBHOCTY MOXHO CHATaTb, Y4TO
Ha ABYXNYTHLIX AMHUAX KaXObIA 4ac HEeNCNPaBHOCTU NEPEroHHbIX YCT-
poicTe aBTOBNOKNPOBKN CHUXAET NPONYCKHYIO CNOCOBHOCTL Ha 3-3,5 no-
e3aa. Takum 006pa3cmM, CHNKAETCA OANH N3 OCHOBHBIX NOKA3aTene 9Kc-
nayaraumoHHon paboTel — y4acTKOBas CKOPOCTb IPy3CBbIX NOE3408, a
TaKXKe yXyALWalTCa NoKasaTenm rnaccaxupckoro AsvxeHusi. Tak, Hanpu-
mMep, Ha ABYXNYTHOM yyacTke C pa3mepamu asuxeHus okono 80 noesnos
B OAHOM HanpaBfeHU KaxKAblid 4ac ropenus KPacHOro curHana Ha He-
UCNPaBHOM NPOXOAHOM CBETOGMOPE NPUBCAUT K CHDKEHUIO CYTOYHOR NPo-
NYCKHOW CrocoBHOCTM B COOTBETCTBYIOWEM Hanpasnexun Ha 1,5-1,8 %
1 CpenHeCcyTOYHO! y4aCcTKOBOW CKOPOCTU rpy3OBbIX noes3ncs Ha 0,7-
1,0 KkM/4. DTV NOTEPU MHTEHCUBHO BO3PACTAIOT C yBENUYEHUEM CPeLHEe-
ro BpeMeHn BOCCTAHOBAEHMA U Pa3MepoB ABvXeHust. Mo3ToMy nosbI-
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IHEHUIO HAZEXHOCTK OTAENbHLIX 3NEMEHTOB PesibCOBbLIX uenen Heob6xo-
AUMO yOenaTs caMoe Cepbe3Hoe BHUMaHNE.

BTKi3y curHanbiHbid 6ypbic GonMaybiHa BainaHbiCThl eKKONAsLl yHacTKkenepaeri eTkisy
&abineTTinirid )oranTynapsi sepTrenai. byn xofanTynapasi KO3fanbiC UHTEHCMBTININiHIK
opTawa KannbiHa kenyi apTkaH caibiH apTaTbiHAbIFbI KOPCETINreH.

Tyninai cespep: oTkisy xkaGinerriniri, KO3FanbiC WHTEHCUBTINIr, €Ki XKonAbl yyacTke-
nep, oTKi3y curHanzapbiHbig aKaynapbl.

The losses of traffic capacity in double-track sections in connection with failure of
passing signal are investigated. It is shown that these losses increase with increase of
average restoration of traffic intensity.

Key words: traffic capacity, traffic intensity, double-track sections, failure of passing
signal.
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OCHOBHbIE NTPUHLMNBI ®OPMUPOBAHUA
fIPOrPAMM TEXHU4ECKOTIO OBCNTY>KUBAHUSA
¥ PEMOHTA MALLUVH

K. B. Bocemm, k.T.H., M. C. Koxaxmer

Kasaxckuit HalMOHaNbHbIN TEXHUYECKMIA YHUBEPCUTET
wM. K. N. Catnaera

KoctaHackuia TeXHU4eckuin yHnusepcnter

HeoTbemnemoi 4acTbio akcnnyaraymm MexaHnyeCknux CUCTem sag-
NAETCA CBOEBPEMEHHOE FPOBEAEHMNE TEeXHUYECKOro O6CnyXunBaHus u
pemounTa (TOWP). 3pdekTUBHOCTL NocnenHux 6yaer Buitile B TOM CAy-
yae, Kora 8 HUX 0TPa3nuTCs KOMMEKC BONPOCOB, 06ecneynBalowmx pa-
6oTocnocobHocTL 060opyaoBaHns. COBEPLUEHCTBOBaHUE N ONTUMW3ALMS
CYWECTBYIOWMX 1 pa3paboTka HoBbIx NporpamMm TOUP gonxHut 6a3upo-
BaTbCH Ha NPUHLUMNAX, OXBATHLIBAIOUINX KOHCTPYKTOPCKO-TeXHUYeCKne
aKennyaTaumoHHsie NpoBnemsl, T. €. JOMKHBI ONpeaensiTe CTPATErnio
TAKTUKY NPCBEAEHNS TEXHUIECKOro OBCNY:XMBAHMA U PEMOHTA MaLUvH.
Crparervs npeaycMarpmMBaeT MCNONbL30BaHue pe3ynbTaTtoB GyHaameH-
TanbHbLIX HAYK U COBPEMEHHOM TEXHUKN, a TakTuka yctaHasnmsaeT COBO-
KYMHOGCTb OPraHm3auoHHO-TEXHONOMMYECKMX MepPONpusaTUn no obecne-
YEHUID PEMOHTHOIO NPOU3BOACTBA.

OcHosHble npuHuMnibl dopMmuposanng nporpammsl TOWP mexaru-
YECKMX CUCTeM npeacTaensioT coboil MHOroOypOBHEBLIY NPOLECC Npu-
HATUS PELLEeHNn, NPOTEKAIOLWINA BO BPEMEHU HA Pa3NnYHbIX 3Tanax aKc-
nayatauuy mawuH. B uenom oHa ponxkHa obecneumsaTb NosblileHUe
adPekTUBHOCTY npouecca akcnayaraumm nNpoMs3BoaCTBEHHOro o6opy-
AOBaHUs.

MosbiiueHne 3hPEeKTUBHOCTH IKCNAyaTALUN MEXAHWUHECKUX CUC-
TEM — NPOLECC MHOrOaTarNHbLIN, KOTOPLIA NO COBOKYNHOCTU BLIMOAHAEMbIX
paboT MOXHO pas3buTb HA ABa uMkna: paspadoTka mexaHnsma Gopmu-
pOBaHus 1 CTPYKTYpPbI nporpamMmsl TOuP (puc. 1, 2).

Paccmotpum nepededsb paboT, Heobxoaunmbix npun pazpaboTtke me-
xaHmama opmmposaHna nporpammel (Cm. puc. 1). Ina Toro 4ytobu no-
NYYnThb HEOBXOAUMBIE NOKA3aTENN HAOEeXHOCTU YU AOMTOBEYHOCTH MalLn-

120



\4

Y

) 4

Obecneuna- O6ecneun-
Tpebosanun eTcs BaeTcs Tpebosanus
K KOHCTPYK- 3aBOAOM- nNponasoA- K PEMOHTHOM
TUBHO- U3roToBUTE- CTBEHHBIMM Gase
akcnnyaTa- »|nem Ha atane {¢ > npea- <«—| npeanpus-
UMOHHLIM npoexKTupo- NPUATUAMM THA, aKchny-
cBOGCTBAM BAHAS W Ha sTanax aTupyowen
MatLuH usrotosne- NOATOTOBKM K mauuty
HUA TOuP
nporpamMma K TeXHONOru-
nporpamma - Y
K HaaexHoc- ochnF:eqenm oo o Pt
™ —>] € CKOW NOATO- 4] noAroTOBKE
HaASKHOCTH TOBKM NpPO- Npon3BOA-
M3BOACTBA cTBa
nporpamma "
R n%orpanma NOATOTORKN K mMaTepu-
5| ofecneve- | Iyl yarepuans- | @BHO-
ctv paborbl Hus Geso- TEXHUYECKOM
HO-TeXHMN- p
nacHocTy vecKon Gaow aze
nporpamma
K akcnnyaTa- oBecnevenns nporpamma k npodeccuo-
LUMOHHOMA skcnayara- npodbeccvvlo- HanbHON
TEXHONOrWY- LMOHHOM > HanbHOW € nonroronKe
HOCTH TexXHONoTUY- NoAroToBku xappos
HOCTH kaapos
nporpamMma K nporpamme
K nporpamme nporpamma UHXKEHBPHO- WHKEHEPHO-
TOWP TOuP > Tex"'s““ec""' TeXHUuecKo-
re H"(;neue- ro nepcoxana

y

KomnnekcHas nporpamma TOuP mMexaHWJecKkolr cucrembl

Puc. 1. Mexanuam cdopmuposanus nporpammsl TOnP
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Hbl, NPy paspaboTke Mexanuama hGopMimpoBaHus Nporpammel Ana nbdo-
ro TUNa MexaHm4eckol CUCTEMbl HEOOXOAMMO TUIATEeNbHO NpoaHanmam-
poBarte Npoueccs!, AENCTBYICLNE HA MALLUHY U MPUBOASALLME K NoTepe
MCXOAHBIX XapakTepPrUCTUK: NPOU3BECTU pacyeT U3MEHEHUA TEXHNYECKO-
rO COCTOSAHNS ANEMEHTOB MaLLVHbI; PACYETHLIM NYTEM OonpegenunTb npe-
AEeNbHbIE COCTOAHUS CPOKOB CNnyXbbi 1 nokasarenei HaeXHOCTN MaLUKn-
Hb! U ee 3nemMeHTOR; paspaboTaTte MeTobl NOBbILIEHWA HA4EeXHOCTN U
AONrOBEHHOCTU 3@ CHET KOHCTPYKTUBHLIX GHakToOpoB C ontuMmusauunen
nokasarene#. Bce 3t paboTh! 40MKHbI ObiTh 060CHOBAHB! C 3KOHOMK-
YECKON TO4KU 3peHus.

CTpykTypa nporpaMmmbl npegycmartpusaer paspabdorky npodnemsl
ANA KKAO0M KPYNHON MalnHbl UK rpynnbl OAHOTUAHLIX Mativd, paboTa-
WYX B onpegenexHHblX pexumax paboT, » CoCToUT U3 4-x B3aUMOCBSI-
3aHHbIX NOAPa3aEeNos.

B yncne npobnem, 3aTpyaHAWmMx CTATUCTUYECKWIA aHaNn3 CNoxX-
HbIX TEXHWUYECKNX CUCTEM KNACCUYECKMMWN METOAAMMK, PA3HOPOAHOCTL U
HE[OCTATOYHOE KONMUYECTBO MCXOAHOM0 CTATUCTUYECKOro marepwana.
OcHoBHas NpyUYMHa 3aKNKYAETCH B BLICOKOM CTOMMOCT MHOMX COBpE-
MEHHBIX AOPOXHO-CTPOUTENbLHBIX U NOOLEMHO-TPAHCNOPTHLIX MAaLLUH,
BCNeAcCTBME Yero NpoBefeHNe MacCOBbIX CTATUCTUYECKN OAHOPOOHbLIX
UCHbITAHUA CTAHOBUTCH HEBO3MOXHbIM. B 3TUX YCNOBUAX BO3HUKAET HE-
06x0aMMOCTb B pa3paboTke HOBLIX CTAaTUCTUYECKUX MeToaos, Tpebyio-
wmx HeBOoNLLIOro Yucna ucribitaHnii. QHUM M3 HanpaBNeHwin B co3ga-
HUK TAKMX METOLOB ABAAETCH UCNONb30BAHWUE AAHHLIX NO NOAOBHBLIM yC-
TPORACTBAM, B CBSI3U C YeM BO3HUKAIOT BONPOCH!, CBsi3aHHbIE C BLIPaboT-
KO KpUTEpMEeB CTaTtnyeckora nogobns TexHuYecknx yecTpowcTs, onpe-
neneHuemM ycnosmin cTabunsHOCTN BEPOATHOCTHLIX XapakTePUCTUK 1 T. 4.

BuisBnexune Hanbonee adpdekTuBHOro Bapmanta nporpammsel TOuP
bYHKUMOHANBHBLIX CUCTEM LLENeco06pasHo NPoBOANTL HA OCHOBE MaTe-
MaTUYeCKOrc MOAENMPOBaHUS MpoLecca TeXHUYEeCKOW 3KCnnyaTauum
MexaHryeckon cnucTemsl. ITy 3a0a4y MOXHO NPEeAcTaBUTL Kak onpeae-
NeHune 3KCTPEManbHbiX 3Ha4YeHU nokasartenein 3dpdeKTUBHOCTY Nporpam-
Mbl Z C NOMOLUBLIO Oneparopa y npy BapbMpoBaHM BO BpEMEHU t BXoa-
HbIX fePEMEHHLIX X: Z = ext f (X, y, t). [py 3TOM BXOgHbIMU NepeMeHHbIMI
X cnyxar metoasl TOUP KOHKPETHbIX 3neMeHToB GyHKUMOHaNLHOW crnc-
TeMbl AOPOXHO-CTPOUTENLHLIX U NOALEMHO-TPAHCNOPTHBLIX MAaLWH
(ACuMTM) B paccmaTpvBaeMoOM BapuaHTe nporpammel; pexum TOuP;
nokasatenu 3d¢peKTNBHOCTU CUCTEMBI KOHTPONA, NCNONL3YEMOW MPU KOH-
KPETHOM BapuaHTe NporpamMmmbt; CTOMMOCTb, TPYAOEMKOCTL W MPOA0IKN-
TENbHOCTH BLINOMHEHUA PAaBOT MEXPEMOHTHOIO ¥ PEMOHTHOTO LIVKIOB,
NpefycMOTPEHHbIX PErnaMeHTOM BapMaHTa nporpaMmbl; xapakrepmucin-

122



Mporpamma TOWP MexaHu4eCcKon CUCTEMb!

OcHOBaHUE Nokaszatenu Xapakrepuc-
ANA paspa- Mnax TOuP CUCTEMBI TUKN
60oTKN TOwP obnexra
TOnP
Uens u CTpykTypa Mpoaonxu- Pemontonpw-
> > > —>
HasHaueHue unkna TOuP TeNnbHoCTh roaHOCTb
TOWP
3apaHHbie HocTtyn-
ycnosus c HOCTb,
TpaTterus Tpyaoem-
—»| skcnnyara- > > > -
y TOuP xocTb TOuP nerkockem
yuu 1 HOCTb,B/3a-
orpaHudeHue MEHAEMOCTh
Orpannse-
HMe no CTOMMOCTb
Be30NacHOC- Pexvmbi 3anvacre KoHTpone-
TOuP W martepua- > npuroaHocTL
T N HALEeX- €p P
HOCTH fnos
Srans Pexwmbi
Ly 583133560““ L) avarsoctukn| 3aTparsl L | Cpoxu
KOppeKxTH- W KoHTpons TOuP cnyx6ot
poBka

Puc. 2. Crpyktypa nporpammbi TOUP MexaHW4eCcKon cuctemsi
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Ka HAJEXHOCTN 3NeMEeHTOB PYHKUMOHANLHON CUCTEMbI KPYMHbLIX MaLLINH,
Haubonee cnoxHbiMn 3Tanamu npu paspaboTke NPOrpaMmbl ABASETCH
onpegenexnne 06beMoOB paboT PEMOHTHOrO UUKIA U MEXPEMOHTHOro
obcnyxuBaHus, KOTOPbIE A0MKHbI BbiTh OCHOBAHLI B COOTBETCTBUMN C NMPUIH-
uMNoOM MoAaenen akcnayaTaumn.

BbiCOKM TPYAOEMKOCTbL ¥ CTOMMOCTb PEMOHTA CAOXHbLIX Y3M0B #
arperartos, Noatomy 8 nporpamme TOnP mMexaHM4eCckon CUCTEMBI AONXK-
Ha 6biTh NpeaycMoTpeHa paspaborka creuvansHoi AoKyMeHTauuy no
MOBbLILWEHNIO peMOoHTONpUrogHocTN ACUINTM:

— N0 TEXHONOIN TEXHNHECKOro 0B6CNyXUBaRNA, BKMIOYas NOPRAOK
nposeneHus onepaunn, XxapakrepucTukit MHCTRYMEHTa u npucnocobne-
HKiA, TeXHUYEeCKNEe yCNOoBUA HA NPOBEAEHWE OnepaLnii 1 TpyLoeMKOCTb
onepauwii; .

— PYKOBOACTBO NO PeMOHTY ganHoro empa LCwlTM, Bkniovaiowee
pa3bopky, AOCTaBKy paszobpaHHLIX YacTeil Ha OBBLEeKT PeMoHTa, aedek-
TOBKY C ONpeaeneHnem npenenbHo SonyCcTUMBIX USHOCOB, METOA0B BOC-
cTaHoBneHus ¢ TepmoobpaboTkoin, cHopKyY, NPOBEPKY U UCTILITAHUE Y3NIOB
U MEXaHn3MOB;

— TEXHU4YECKME YCAOBUSt HA KANWUTaNbHbIN PEMOHT OCHOBHbLIX Y308,
BKJIIOHAIOWME KOHTPONb U COPTUPOBKY fAeTtaneit n TpeboBaHun K BOCCTa-
HOBREHUIO, COOPKE K UCALITAHUIO,

~ NPOEKTbl KOHCTPYKLMI CTEeHA0B, npucnocobnennii ang nposege-
HUSI PEMOHTA MaLLUH.

FloMrUMO TeXHONOrnYHOCTY PaboT NO TEXHNHECKOMY OBCY>XMBAHMIO
M PEMOHTY 3Ta OOKYMEHTAUMA NPU YETKOM €€ MCMONHEHU AOMKHA Mo-
BAUATbL HA XapaxkTep N3MEeHEeHUA nokasaTenei HaaeXHOCTH OT HapaboT-
KM 1 HA YPOBEHb 3KCMYaTaUNOHHOM TeXHONOMMYHOCTY QYHKUMOHANLHON
CUCTEMBI, a TaKXE Ha pa3paboTKy 1 BHEAPEHNE PasNniHbIX MeTOL08B CO-
BEPWEHCTBOBAHUS U MOOEPHW3ALMN Y3108,

ONeMeHTbl, NOABEPXEHHbLIE BHE3AMNHbLIM OTKA3aM, ONUCHIBAIOTCS No-
KasaTesNbHbIM 3aKOHOM pacnpeneneHus, a NOABEPXEHHbIe NOCTeNeHHbIM
oTkasam, — 3akoHoM laycca. [na onucaHua 3Tux OTKA30B MPUeMieM ¥
3akoH Beibynna npu napamerpax MHTEHCUMBHOCTY OTKa3a A = constun A —
APV BO3pacTaiowemM xapakrepe. B cBasu ¢ aTum npumeHeHne MeToaoB
TOuP no pecypcy v COCTORHUIO C KOHTPONIEM NapamMeTpos uenecoob-
PA3HO TONLKO OAA INeMeHTOB (byHKLlMOHaanOVI cucTemsbl C BO3pactalo-
e MHTEHCUBHOCTLIO OTKA30B.

HaunbBonee xapakTepHbiM METOAOM ONpeaeneHns NporpamMmel Tex-
HUWYeCKoro 06Cﬂy)KIABaHWR N peMOHTa B8 NPOU3BOACTBEHHLIX YCAOBUAX
CHUTAETCS METOM, OCHOBAHHbIV Ha 9KOHOMUYECKOH 3 DEKTUBHOCTU 1PO-
dunakTuyeckux padoT. Mpu 3ToOM BHa4Yane OUEHUBAIOTCA KOHCTPYKTUB-
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HO-3KCMAyaTauMOHHbIE CBOWCTBA, KOTOPLIE OKa3biBAIOT AOMUHUPYIOLLIEee
BO3neircTBMe Ha 3 PEKTUBHOCTL TOMO WM MHOro MEeToga. ATO NO3BONN-
eT pekOMeHA0BaTb AN HEeKOTOPOI 4YacTy ANEMEeHTOB PyHKUMOHANTLHON
CUCTEMbI UCNONB30BATL METO, TEXHUHECKOrO 0BCNYXMUBAHUS 1 PEMOHTA,
a Ans OCTanbHLIX ANIeMEHTOB MOXeT BbiTk PeKOMEeHA0BaHa COBOKYMNHOCTL
anbTepHaTUBHLIX MeTOA0B. Kak v B npeasiaylleM cnyyae, nyrem asanusa
BCEX BO3MOXHbLIX BapMaHTOB Bbibupaercs Hanbonee npueMnemblit sa-
puaHT nporpammbl TOuP.

Yon-KypoinbiC XKaHe KeTepriw-kenikTik TeXHUKaFa TeXHUKanNbIK Kki3MeT KepceTy XoHe
xeHaey (TKKxOK) kesivae Gargapnama MeH OHbIH KYPuiibIMbIH KYPY YWit 6aCThl Manimer-
Tep Gepinren. Mawmsanapabii xymbicka KkabinetTiniri KaMTamachia eTyae Herisri npo-
Heccrep MeH onapra KoMbinaTeliH TananTap KapacThipbinFad. ¥CbIHLICTap @HAIpIC cana-
napuLIHbIH Ke3 KenreH MexaHukansiK xasauikrapsid TKIOK kesiHae kongaHsina anags:.
Tyhinai cespep: TexHNKanblK Kbi3MET KOPCETY, XOHAEY, XKON-KYPbINIbICTLIK TEXHUKA,
KOTEPril-KONiKrTiK TexHuxa.

The main data for drawing up a program and its structure at maintenance and repair (M&R)
of road building and hoisting-and-transport machinery are presented. The main processes
and requirements to them at providing of machines efficiency are considered. Recommen-
dations may be used at M&R of any mechanical equipment of production branches.

Key words: maintenance, repair, road building machinery, hoisting and transport ma-
chinery.

Aapec: 050013, r. Anmarsl, yn. Carnaesa, 22
KasHTY um. K. U. Catnaesa

Ten.: (3272) 92-09-01
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Y/IK 658.58 MPHTIN 81.83.20, 67.17.29

MOAENN TEXHUYECKOIo CoOCTo9HNSA
SNEMEHTOB AOPOXXHO-CTPOUTENDBHDbIX
M NOABLEMHO-TPAHCNOPTHbLIX MALLUH

K. B. Jocbm, K.T.H.

Kasaxckuii HauWOHanbHbi TEXHMYECKUA YHUBEPCUTET
um. K. U. Carnaesa

OnpegeneHune TeXHWYECKOTO COCTOSIHUS KPYNHbLIX MaumnH HEBO3-
MOXHO 6e3 nsmepeHns HEKOTOPbIX MHHOPMAaTUBHLIX NPU3HAKOB, KOTO-
pble cogepxaTtca B usmepsieMbix napameTpax. QO6bIYHO Takmne napamert-
pbl BLIBUpAIOTCA C y4eToM AByx TpebosaHuit. C OfHOM CTOPOHLI, Ans
OCYLLIECTBNEHNS HAEXKHOIO Pacno3HaBaHusa HEOBXOAMMO COXPaHUTbL UC-
X04HYI0 nHdOopMaumio, 4TO TpebyeT yBenuyeHns Yyucna napameTpos.
C apyroit CTopoHbl, C NO3KUUMIA NPOCTOTHI TEXHUYECKONW peann3aumm Ko-
NINYECTBO U3aMepsieMblx NapamMmeTPOB M TOMHOCTb UX onpeaeneHus Non-
XHbl BbITb NO BO3MOXHOCTU Hebonbiune. Moaxoa, CBA3AHHLIN ¢ U3mMe-
peHneM MHoXecTBa napameTpos ¢yHKUMOHANbHLIX 3/IEMEHTOB, He
yOOBNETBOPAET B NOMHON Mepe HX OAHOMY 13 3TUX TpeboBaHuii. B 6onb-
wei cTeneHn 9TMM yCOBMAM YAOBAETBOPSIOT XapakTepucTNKn NHTer-
panbHOro Tuna, K KOTOPbIM OTHOCATCS TOMONOIrN4eCKmMe WUHBapWaHThbl
¢$a308bIX TPAEKTOPNH CUrHANOB, YACAC NepeceyeHnii TpaekTopuen He-
KOTOPOA KpuBOM (Mnn Kpuebix), Bpema npebsisaHus usobpaxatowei
Toukmn $Haz0BOMK TPAEKTOPUN B onpeaeneHHol obnactm (obnactax) ¢a-
30BOro NPocTpaHcTBa U T. .

B HacToswen paboTe B kauecTse nidopMaTUBHOrro NpusHaka buino
BeIGpaHo Bpems peanvsaumm 0600LEeHHOro napamMeTpa B 3aAaHHON 30He
obnacTtv ero onpenenexHns.

Chopmynvpyem oLEHKY TEXHUYECKOrC COCTOSHUA JOPOXHO-CTPOU-
TeNbHLIX N NOALEMHO-TPAHCNOPTHLIX Mawud (CKINTM) kak 3agady pac-
nosHaBaHus 06pasos. JonycTum, MMeeTca cocTosas n3 N NPOU3BoJb-
HO COEAUNHEHHbIX PYHKLMOHANbHBIX 3NEMEHTOB CUCTeMa, Ans KOTOpon
aapad oneparop W (R, 1) v onpeaenex 0606LieHHLIN napameTp Y (). B cu-
Ny BAMSHNS Ha Y (1) MHOXecTea $HakTOPOB, CBS3aHHbIX Kak C BHELIHENR cpe-
[0M, TaK ¥ C PUIUKO-XUMUNYECKNMN ABAEHNAMY, NPOUCXOOAULMMN B CUC-
TemMe, MOXHO cunTaTh, 4To Y (7) Beaet cebs kak nepemeHHasn gpyHKums Bpe-
meHn. OBoaHauum gonyctumble coctosHua JCullTM yepes HekoTOopbin
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dynkumonan Z[Y(t)] v 6ynem paccmarpusarb Cry4ait, koraa sce B03-
MOXHbIE COCTOSIHUS C BEPORTHOCTLIO A0 EAUHML NPUHAANEXaT K OAHOMY
M3 ABYX KJIACCOoB, T. €.
P{Z[X()]ed UA} = 1,

rae A, — Knacc COCTosHWi, B KOTOPLIX CCTEMA paboTocnocobHa nnu
BLINONHSAET CBOIO 3a4auy C Ka4eCTBOM HE XYXe 3aAaHHOro;

A, — KNacc COCTOAHUI, B KOTOPLIX MalMHa OTkasana wiv sajada
pewaeTca ¢ Ka4eCTBOM HMXE 3aaHHOrOo.

B cuny nameHeHus Y(f) pacnpepenenne COCTOSHUI BHYTPYU Kax-
[Or0 KNacca ONuUCLIBAETCH YCIOBHOW NAIOTHOCTBLIO BEPOATHOCTW i (Z14 ),
i=0,1. 3T1 RAOTHOCTY B FipUHUIKNE MOTYT BITh UCNONb30BAHLI AN Knac-
cnprKaALN TEXHUYECKOND cOocToRHMSA. OAHAKO Npoule 3TO BLINONHWTL
NPUMEHNUTENLHO K NAOTHOCTY pacnpesenexnn BpeMeru fpeboiadus Ha
3apaHHOM ypoBHe 7 (A), T. €. K TO xapaKTepucTuke, KoTopasi 6uina Boi6-
paHa 8 kavyecTee wHOOPMATUBHOIO Npr3HaKka.

Mokaxem casab Mexay dyHkumen pacnpenenesus npouecca Y(H v
7(A) npy ycnosuy, 4TO aHanu3 OCYLLECTBANETCA Ha udTepsane [i,, {,+ 7],
LA 4ero BOCnonb3yemMcs teopueit suibpocos [1].

Ans cnyusaniHoro npouecca £(f) cpeaHee 4ucho BuIBpocos 3a ypo-
BEHL A, B UHTepBane [t ¢, + 7] onpefensercs na aoIpaxeHus:

to+T ©
Ny, T)= [ dtfe ()W, [y e, (t))de,
0 0

rae e, (1) - NPoOM3BOAHAs CNY4AHOro NpoLecca;
W, [A,, ()] — nnoTHOCTL pacnpepenexna NPOU3BOAHON curHana npu
3a[aHHOM YPOBHE A, .

0O603Ha4YM NNOTHOCTL pacnpeaeneHns AnTensHOCTY Bulbpocos O
Hag yposHem A yepes P (), ), Toraa cpeaHsa AnnTensHocTb Bbibpoca Hag,
YPOBHEM A, onpepenserTcs Kak:

€ 0
M[e]= | eP(x,,8)d8 = [6P(r,,0)db
00 1]
Tak kak gns 6 < 0P (7L1 ,8Y=0.

I'Ipe,anonoxmm, 4YTO ONA OUEHKK COCTOAHUA KPYNHBLIX MalnH ecTb

Cxema aHanmsa ¢ oneparopom npeobpasosanus y (L), roe A umeer embicn,
BBEAEHHLIN Bbilwe. ONpefesiM KaieCcTBO TEXHUYECKOTO COCTORHNS KaK:
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Sp = [t(A| 4, p(A)dr, 1 =0,1, (1)
A

rae t(A|4,) — nNOTHOCTL pacnpegeneHns sBpeMeH npebuiBaHns 06606-
LWEeHHOro NapaMeTpa Ha YPOBHE A NPY YCNOBUW, YTO COCTOSIHUE CUCTEMb!
NPUHARNEXUT KNACCY 4,;

A~ AManas’oH uameHerus aMnanTyas obobulenHoro napameTpa.

Mokaxewm, Kax onpenenseTcs NNOTHOCTL T(Al4 2 No peanmzavym 0606-
weHHoro napamerpa. Pasgenum aguanason U3MeHeHua A Ha F He-
nepecexKalumnxca OTPe3Kos 7»/ TaKux, 4TO

F
A=Ur; A NA; =@ ona Vizj
J=1
MycTb AnanasoH M3MeHeHus aMnauTYAb B ripegenax obnactu kj
ecto [V .V 1

min® * max.

1, ecnu Yekj;

ANGE

Toraa npu Bpemenu aHanusa T 3Ha4YeHNe SnemeHTa MNNOTHOCTY Bepo-
ATHOCTW BpeMeHu npebbiBaHMa 0606UIEHHOrO NapameTpa B npegenax
oTpeska kj vMmeeT Bupa;

0, ecau Ye?»j.

b 14)="T, [ (et @

OcyLecTBNsa aHanoruiHbie onepauun gna VA i = LF wn obne-
JNHAS UX BMECTE, NOJyYaeM UCKOMYIO NNOTHOCTL t(kjl A

U3 dusnyeckrx coobpaxeHnii OUEBNAHO, YTO B METPUYECKOM Nnpo-
CTpaHCTBe, COoAepXallem Bce 3HaueHus S, onpeaensemMolie Ha ocHose (1),
pasHOCTbL S = §;— S, ONUCHIBAET OTAUYME OJHOIO COCTOSHMSA OT APYroro.
OTcl0na NOBEPXHOCTL, PA3AENAIOLAN KNacchl A, 1 A, ONMCLIBAETCH ypas-
HEHUEeM:

S§=8,~8,=0. (3)

Mpu aTnx ycnosusx peiuaoiuee npaguio, No KOTOPoOMy oUeHUBaAIOT

{(knaccnNLMPYIOT) TEXHNYECKOE COCTORHUE, NMeeT BUA:
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z[r()le 4y, ecru S >0 @)
[Y(t)]e Ay, ecnu S0

s popmynel (3) cnenyeT, YTO AOCTOBEPHOCTL pacnoaﬂasaﬂwﬂ cy-

LLIECTBEHHO ONpPeAensieTcs BUGOM onepatopa y (1), NoaToMy nepengem K

ero onpeagenerHuio.
OcHOBHAas 3anaqa CMCTeMbl PAcN03HaBarna COCTOUT B TOM, uTob6 LI

MaKCUMAaNbLHO OTOENNTL PEeanv3aumio OpHOrO Kiacca OT peanvsatiun
Apyroro, T. e. BuibpaTs Takomn onepatop y* (1), 4To6bi, Hanpumep,

1Solw * (1)- 1l )| =5 {1So b )]-5: [w ()| } (5)
flycTb pacnpep,eneﬂmn T (MA ) MEIOT ONCKPETHLI XapakTep n 3a-
DaHbl NP HEKOTOPBIX x j=1,2, ... PacCMOTPUM TO4KY A = A , B KOTOPOH

NNOTHOCTL pacnpe,nenenvm T (MA ) otnvuaetcs ot T (A4,) Ha € > 0, T1.e
A )-T (A JA4,)=€>0.
Oqeamp.Ho YTO U3 YCNOBUS HOPMMPOBAHUA BCEraa SOKHA CYLLECTB0-
BaTb No kpaiiHell mepe opHa Touka A/, B KOTopow £, (A |l4,) - T, (A |4,) = -€.
onycrim, 4To BO BCEX OCTaNLHBIX TOYKAX }» £ XA van A ¢ k T,(MA4,) —
- 1,(MA)). ina BNCKPETHOMO apryMeHTa Bbipaxerne (4) umeeTt BMO

-5}

J=l
Torpa pasHOCTL, ONPeAEenAIWAas OTANYME COCTOSHNA, OnNpesenaeTcs ua
Bbipaxernsa.:

§= Z {10 IAO j'Al)]w(}‘j)‘:["b(krlAO)*Tl(krlAl)]W(}"r)*'
+[rolrr] 40)-11 00 ) 4w 0 ) = 2w, ) -ew(n) ).

JAna ckonb yropHo mansix € > 0 senuyunta a\u(?x,) 6ypet Makcu-
ManeHa, ecn y(i ) = 8(X ~ 1), rae 8(x - 1) - nenvra-dpyHkums ivpaka.
Kpome Toro, heobxogumo Buibupats aHak § (A — L) TaK, 4To6bl PABHOCTL
He okasanace pasHon Hynio. OTciona cnepyeTt, 470 onNeparop npeo6-
pasoBaHuna Y(L) LONAXEH BeIBUPaTLCs BO BCEX OCTANbHBLIX CNyyasx no
npaeuvny:

(6)

{\u(k)z d(A-1,), TO(X,.]A0)> T (k,.]A,)

-8(A -2, ), TO(}‘r'AO)< Tl(;‘r'Al) @
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fipn Takom BwBoOpe oneparopa pasHocTh (6) npumer sug
S= 288X(7\.‘7\.r) 1 ByneTt MakCumMarsnbHO BO3IMOXHOM. Mpwu BoiBOAE BMaa
onepaTtopa npeobpazosaHvs NpeAnonarancs AUCKPeTHbIN xapaktep pac-
npeaenexnn t,(AA4,). NMOHATHO, 4TO NPUHLMNNAENLHO B npasune (7) Hn4ye-
0 He MeHsieTcs, ecnn t,(A]4,) 6yayT HenpepbIBHb! MAKM KYCOYHO-Henpe-
PLIBHBI.

Takum 06bpasom, oneparop Npeo6pazosaHMs CUCTEMb pacnosxHasa-
HUst npvm KaXAoM 3HaveHun A, rae HabaogaeTcs pasnuumne yenosHbIX MNoT-
HOCTeW pacripeieneHis, AONKeH UMETh BECKOHEUHYIO aMItIUTYAY COOT-
BETCTBYIOLEro 3Haka. B aToM cnyyae moboe oTnuuve B pacnpenenenusix
No3BONSET CUCTEME PACO3HABAHNA KNACCUDULIMPORATL NCCREAYEMbIi
CUrHan, OTHOCS ero K OJHOMY UNv APYromy KAaccy.

OueBnAHO, 4TO B pearbHbiX CUCTEMAaX Pacno3HasaHus NOAYYUTH
oneparop B8naa (7) Heso3moxHO. [oatomy y (1) BuiBupaeTtcs B Buge
3HakonepemeHHon dyHkuUW, aManuTyna KOTOpPOn BuiBupaercs mak-
CUMANbHO BO3MOXHOW W3 YCAOBUS SHEPreTuKy, a 3Hak ~ No Cneayo-
uLeMy npasuny:.

YA = S, [1(A) — 1M1 (8)

Cnepaytoum CylecTBEHHbIM BONPOCOM, KOTOPLIN Heobxogumo pe-
WnTh AN peanus3aumm onuUCaHHOrC noaxona, ABAseTcs onpegenexHve
rpaH1ubl Mexay knaccamun 4, n 4, OueBnaHO, 4TO B pamkax obcyxagaemoin
3agaun 3T0 caenaTb HEBO3MOXHO M MNO3TOMY kputepuit pabdo-
TOCNOCOBHOCTU A0MkKeH ObiTe chOPMYIMPOBaH C YHETOM BHELWIHER WH-
dopmalmmn, oTHOCALWENCa Kk Bonee BLICOKOMY YPOBHIO nepapxun npu-
MEHEeHNa KPYRHLIX MalnH. Hanbonee noaxoosaumm asngeTcs ucnonbao-
BaHVe NOKA3aTeNei, CNUCHIBAIWMX UENEBOE Ha3Ha4eHne cucTemnl (Ha-
npumep, 3a4aHHas TOYHOCTHL ONpeneneHus KOOPANHAT, AaNbHOCTL A8W-
cTBua v T. n.). B avom cayyae yenecoobpasHo NCNoNL30BaTk MAEN TEO-
PUM MAAHUPOBAHUS BKCNEPUMEHTOB, puyeM dakTopamu OyayT aBNAThL-
CS XapaKTepPUCTMKN PYHKLMOHNPYIOLWNX SNEMEHTOB W CBA3EN MeXay
HUMW. PesynbTar 3KCnepuMeHTa — 3aBUCUMOCTh MeXy BbibpaHHbIM
yenesbiM NOKA3aTENeM U XapakTeprnCcTUKaMu aHanu3npyeMoi CUCTEMDI,
KOTOpbIE, B CBOIO 04epels, OAHO3HAYHO CBA3aHb! C pacnpeaeneHmem T (i).
No3aTOMY, €CnN rpaHnLsl 4ONYCTUMONO M3MEHEHMS LIENeBOro nokasaTens
3afi@aHLl, TO 3HaYeHue S orpeaensieTcs nepecyeToMm.

Ecnu wernesbix nokasarenei HeCKONbKO vi OHW HE3aBUCHMbI, TO 3KC-
NEPUMEHTLI MPOBOAATCA C YHETOM KAXAOIO U3 HUX U NS KaXA0ro ¢op-
MUPYETCS CBOS OLeHKa 3HayeHus S,
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A
NycTh MMEETCH N Takux nokasarteneit, a o O3na4aeT peaynbrar

npeobpasosarva (1), COOTBETCTBYIOWNIA HanNyvlIemMy TEXHUHECKOMY CO-
CTOSHMIO MAallvH BCEeM N kputepusim. B pesyastate npumeHeHns onu-

caHHOon MeTomrku 6yaem nmeTs Habop BEANLUH {SO(K ), kel, ﬁ} Ansa on-

pefeneHust rpaHvLbl MeXAY K1accamm 4, 1 4, uCnonbL3yeTCs Takoe 3Ha-
yenne S K*, nns KOTOPOro BHINOAHAETCS ycnoBue:

SN = { }

1. Tuxoros B. H. Buibpocs! cnyyaiitbix npoueccos. - M., 1967. - 632 ¢.

A
S(gK)~So

Jiuteparypa

Xanaoinanran napameTpnepal aHoikTaymen GeriHenep TaHy TypiHneri »on-Kypolibic-
ThIK XKOHE KeTePrill-KeNiKTiK MalunHanapabi{ TEXHUKAnNLIK Xaraansisa baranay Xyprisinai.
MatunHanapablH TeXHUKanbIK XKaffanbiHbi MOAYNI aHbIKTanfax.

TyRinai cesnep:; TexHUKanblK XafgaM, MOR-KYPbINbIC MaWWHanapy!, KeTeprilw-KkemiKrik
MawmHanap.

The evaluation of technical condition of road building and hoisting-and-transport machinery
is made as recognition of forms with determination of generalized parameters. The module
of technical condition of machinery is determined.

Key words: technical condition, road building machinery, hoisting and transport ma-
chinery.

Anpec: 050013, r. Anmartn, yn. CaTtnaeea, 22
KasHTY nm. K, . Catnaesa

Ten.: (3272) 92-09-01
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CTPOMUTENBCTBO

YK 691:620.1 MPHTH 67.09.05

UMCCNEQOBAHUE MHTEHCUBHOCTU BbILLENAYUBAHUA
TAXENBIX METANNOB U3 CEPHbIX KOMINO3UTOB

E. AMankynos, K.T.H.

TOO «lenTpansHan nabopartopus cepTNgUKAUMOHHLIX UCRLITAHWN
CTPOUTENbLHbLIX MATEPNANOB»

Mpy MHKANCYAAUUU XMMUYECKN TOKCUYHBLIX OTXOA0B B NOAMMEPHOM
MaTpuue Hanbonee BaXHbiM SBNSETCS NCCNEROBaHWE MHTEHCUBHOCTMU
SbiLleNAYVIBAHNA 1 NONBJIEHME TOKCUYHLIX OTXOO08 B OKpyXalotluei cpe-
Ae npy BO3AERCTRMU BOAbl, PACTBOPOB KNCAOT ¥ LWENOYEN.

Jins OUEeHKU XMMMYECKoN YCTORYNBOCTU CEPHBLIX KOMNO3NTOB, CO-
AepXalunx Taxensle MeTanis! B BbillelaunBaiownx cpenax, B Kayecrse
mMarpuus 6panu cepy 623 MoandUKaTopa n MOANGULIMPOBAHHYIO Cepy.
B xavectee moaudukaropa 6bin Mcnonb3osaH AMUMKIONEHTAONEH
(AUN4), npn aTom maccoBasa gona cepol cocrasnana 90 %.

Lns npoBeferns 3KCNepUMEHTOB U3roTasnnaasnin obpasup Noaumep-
CEPHLIX KOMIO3UTOR C UCMONL30BAHMEM B KAYECTBE 3anonHuTeneh coegu-
HEHWIA TSHKENbIX METAIIOB, B NEPBYI0 O4YEpeat: OKCUAO0B — OKUCh BaHaans,
OKUCb CBUHLIA, XNTOPUCTLIN CBUHEL, 1 MONnMBaeHoBLI aHrapua,. Ana nony-
YEHUsI CEePHLIX KOMMO3NTOB CePOCOLAEPXALLUMIA NPOAYKT pacnnaensinu npu
Temnepatype 130-150 °C. B pacnnage 3acuinany CoeauHeHns TAXEeAbiX me-
Tannos ¢ cogepxannem 20, 30 1 40 % v nepemelLsani € Cepoit 40 OAHO-
pOAHON Maccht. MNonyueHHblid cepHbI KOMNO3UT nepenusan B Gopmbl, Nocre
3acThIBaHna Buirpyxanu n3 Gpopm 1 onpeaensanu maccy (raén. 1).

Ta6bnnya 1
Copepxanue TaXensiXx Merannos B o6pasuax
Tawenuie MeTtanns 8 obpasyax, r
metannsl, %
v T Pb l Mo
20 0,78 3,57 1,33
30 1,17 5,34 2,00
40 1,56 7,12 2,67
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BuayansHsie HabnioaeHnsa 3a NpoLECCOM BhiLLEnaYnsaHms nokasa-
N, 4TO ANA KOMNO3UTOB Ha OCHOBE YUCTOM cepbl HabnoaaeTca oKpaLn-
BaHWE PaACTBOPOS B XENTOBAThIA LBET, B TC BPEMS KAaK ANA KOMIO3NTOB C
MOZNDUKATOPOM PacTBOPLI OCTAIOTCA He OKPAaLUEHHBLIMK.

Yepes mecsl, BbiaepxXKu 06pasuos B XMUYECKH arpeCCuBHbIX Cpe-
nax beina uamepeHa macca obpasuos 4ns noNyYeHUs JONONHUTENLHOM
nHdopmanmn 06 Mx CTOMKOCTH K BOAE M PacTBOpaM KMCNOT U WEeAoUen
(Tabn. 2).

Tabnnua 2

NameHeHne MACChl CEPHbIX KOMNO3UTOB B XUAKOCTAX
B Te4eHne oaHoro mecaua

MoTteps maccel, %

Obpasey
H,0 5% H,S0, 5% NaOH
Bes moaudukaropa 0,86 0,55 6,7
C mogudukatopom ALINA - 0,3 1,3

Kak BuaHo 13 1abn. 2, KOMNO3uTLl HA OCHOBE cepbl 6e3 npuMeHe-
Hus Moaudukatopa Bonee nogsepXxeHbl BO3AENRCTBUIO BOObLI 4 PAcTBO-
pOB KMCNOT U Wenoyeir. CneayeTt OTMETUTL, Y4TO B NPOLLECCE BhLILWENadYu-
BaHUA CEPHBLIX KOMMO3SUTOB B pacTeope wenoun (5 % NaOH) Ha pHe em-
KOCTN OTME4HEHO NPUCYTCTBUE MENKOOUCNEPCHbLIX B3BECEWN 4epHOro
BeTa, 4TO, BEPOSITHO, OBYCNOBNEHO paspyLIeHUEM MATPUYHOrO MaTepua-
na. Mpw BbILENAYMBARMKN CEPHBIX KOMMO3UTOB B AUCTUINNPOBaHHOHK Boae
¥ pacTBope cepHoi kncnotol (5 % H,S0,) noasnexuns kakmx-nubo e3se-
ceil He nHabnioganocs.

B npouecce BhiwenaymsaHna cepHbix 6N0KOB onpenensnn cHuxe-
HYe Maccbl 0bpasLOB BCNEACTBME BbIXOAA THXENbIX METANNIOB U3 cep-
HbIX KOMMO3NTOB B pacTeopsl. Ha puc. 1, 2 nokasaHa ksasunmHenHasa 3a-
BUCUMOCTL Nepeiieguiero B pacTeop Metanna oT BpemMexu Bbllenadm-
BaHUA ANnA BCEX UCNOb30BaHHbLIX KOHUEHTPAUMI TXENbLIX MeTannos. Ta-
Kas 3aBUCHMMOCTb BbiLLENAYVBAHKWS, NO-BUOUMOMY, ONPeaenaeTca paBHO-
MepHoil guddysvein MeTanna n3 cepHoro KOMnNoauTa.

Mpu npoBefeHUM namepernin 06paLLanoch BHUMaHUE Ha TO, 4TO6L!
KOHUEHTPALIMA TAXENBIX METANNOB B BhILLENAYNBAIOUMX pacTeopax 6bina
3HAUUTENBHO HMXE NPeaenoB ux pacTeopuMocTu (tabn. 3), npusegeH-
HBIX B CMPaBOYHbLIX USOAHUSAX MO XUMUA.
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Cagepxkanne meTanna s pacraope, I

0,0042 1

0,0021

10 100
Konwnuecrso gHen

Puc. 1. Konunyectso monubaeHa, nepewieauero B BoAy u3
o6pasiLos cepHOro KOMNo3uTa Ha ocHoBe moandukarTopa

JUNG, %: ® —20; m —30; A — 40
&

o
—

0,05

Copepxatne meTanna B pacteope, 1

0

-
1 10 ~ 100
KonuuecTtBo gHen

Puc. 2. KonuuecTso BaHagua, nepeweauero B PacTBOp KMCNOTLI
13 06pa3UoB CEPHOrO KOMIMO3UTA Ha OCHOBE YMCTON Cepbl, %:
©® —20.@—-30; 4 - 40
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Tabmuya 3

PacreopumocTs monub6aena, BaHagua U CBMHLUA
B BOAHLIX pacTBOpax

PacTteopumocTs
CoepuHeHune
B BoAe, r/am? B NPOYAX pacTBOPUTENAX
MoO, 0,4 PacTeopReTCA B BOAHbIX pacTaopax KUCROT
PO 2,8-5,13 n wenovuen
VZ()5 0,4 B kucnoTax pacTBOpRETCA nerde, Yem B soje.

Nerko pacTBOPAETCH B LUENOYHbIX PACTBOPAX

CnenyeT OTMETUTDL, 4TO NEPEX0A CBMHLUA B BOAY U CEPHYIO KUCNOTY
NPakTM4ecKn NPeKpaLlaeTca B Te4eHne nepsbiX gHeR ans scex uccne-
A0BaHHBLIX KOMNO3UTOR (puc. 3). Takol peaynbTar, nMno-suaMMOMY, CBA3aH
C B3anMOAEeNCTBUEM OKMCW CBUHUA C Cepon ¢ oBpasoBaHUemM HOBbIX
KOMTIIEKCOB.

0,05+

>

0,034 A“"’"‘*’_—_‘—‘ﬁ

0,01 » & - ¥ ™

1 3 6 13 27
KonuuecTso aHew

Copepxanue metanna B pacTeope, r

Puc. 3. KonuuecTtso caunua, nepelueaiero 8 BOAY v pacTBop KUCNOTb!

13 06pasiioB CepHLIX KOMNO3UTOB, copepxalunx 20 % coeuHeHN CBUH-

ua: A —cepa c UM/ 8 cpeae Boab); ¢ —cepa ¢ 4LINA B cpeae kmcnoTer,

| - HeMoauduLmpoBarHan cepa B cpefie BoAb!; X — HEMOAUDULMPO-
BaHHan cepa B cpefne KUCMOThbl
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Ha puc. 4 npeacraBneHbl BaHHbLIE NO KOMNO3UTaM, CoaepXawimm
30 % coepuHeHwnii meTannos. BUOHO, 4TO KONUYECTBO BaHAAMSA N MONNG-
AeHa, nepewenuiee B pacTBOp KUC/OTH Y1 B BOJY 113 KOMNO3UTOB Ha OC-
HOBe cepbl, Gonblue, Yem A9 KOMNO3MTOB Ha OCHOBE CEePHOM0 BSXKYLLErO

c aung.

0.08 1 ~+

/

+/

/
x/x

+ *

f””"”’x

CopepxaHue metanna B pacTeope, T

0,04 «
+/
%*:
M o B__—-g
0 Ve e eem———\
1 3 6 13 27

KonuuectBo gHel

Puc. 4. KonnyecTtso BaHanus u monmbaeHa, nepeweawmx B BOAY 1 pa-
CTBOP KMCNOTHI M3 06pasuoB CepHbiX KoMnosutTos, cogepxawux 30 %
cOefiIuHeHut 3TuX MeTannos: x — MmogucduuyuposanHas ALMNA cepa,
coaepxauiasl BaHaguin, B kucnote; + — yucras cepa, cofiepxalias ba-
Hagui, B Kucnote; A — moauduumposanHdas QUMA cepa, cogepxawas
monubaeH, B Boae; O — ynucras cepa, coaepxaiiaa monnbaeH, 8 soae

Takmm 06pa3oM YCTAHOBNEHO, YTO CBMHEL,, MHKANCYyNnnpPOBaHHbLIA B
noNUMEpPCEPHYI0 MaTpuLly, HanMeHee NoABePXXeH Boilliela4vusaHnio B yC-
NOBUAX BO3NENCTBUS XVUMMNYECKN arpeCCUBHbLIX Cpefn, NO CPpaBHEeHuIo C
monuéaeHom u BaHagneM. fJaHHbin apbdektT 06LICHASTCa BO3MOXHBLIM
o6pazoBaHMeM HOBbLIX, YCTOWYUBEIX K BAUAHMNIO BOOLI U PACTBOPOB KUC-
N1I0T, KOMMNNexKcoB "OKNCbL CBUHLA — cepa”.
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BriwenaumsaHne saHagms n monubaeHa n3 KoMno3nToB HA OCHOBE
cepHoro Bsxyulero, Mmogubuumposanrore AUMNMA, npoucxoanT meanex-
Hee, 4eM 13 KOMMO3NTOB Ha OCHOBE YMCTOM cepsl, T.€. 4ucTasi cepa MeHee
yCTOAYMBA K BO3AENCTBUIO PACTBOPOB KNCIOT M LEenouen.

Epitinainey optanapsitpa ayslp metanjap bap kykipT KOMRO3UTTEPIHIH XMMUASbLIK Typax-
ToINbIfFLl 3epTTenreH. Monumepnik MaTpuuara WHKaNCYNAUMANEHFaH KOpFacbiH MONuG-
LEHMEH )XXOHE BaHajuMeH CanbiCTbipfaHaa XUMUANbIK arpeccuBTi opTanapgbli acep
eTy XaFaalibiHaa epiTivginey acepiHe a3 ylibipaWThiHAbIFE aHblKTanFaH. BaHagw meH
monubaeHAl KoMNo3nTTepAeH MOANMUKAUNANAHFER KYKIDTTI TYTKbIpNayiubl AMLNKIO-
neHTaAueH Herisinge epiTiHAiney Tasa KykipT HeridiHge epiTiHgineyaeH avWTapnbiKran
Oany xypeai.

Tyningi cezpep: KyKipTTi KOMNO3UTTEP, ayblp METanAap, epitiHainey, AMuuKnoneHTa-
ANeH.

The chemical stability of sulfur composites containing heavy metals in leaching media is
investigated. it is determined that lead bagged in polymeric-sulfur matrix is less subject to
leaching in conditions of effect of chemically corrosive media as compared to molybdenum
and vanadium. Leaching of vanadium and molybdenum from composites on basis of modi-
fied by dicyclopentadien sulfur binder takes place notably slower than from composites on
basis of pure sulfur.

Key words: sulfur composites, heavy metals, leaching, dicyclopentadien.
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MOBbILEHUE CEACMOCTOMKOCTH
KWPIINYHbIX 30AHNIA

C. M. Cacpaprannes, K.7.H.

TOO «LeHTpanbHaa nabopatopua cepTuhnKaUuMOHHLIX UCMBITAHUN
CTPOUTENLHBLIX MATEPNAanoB»

MospexaeHnsa 3gaHuii, Bbi3BaHHLIE 3eMIETPACEeHUEM, Kak NpaBuio,
M3-3a Hey4YeTa CeNCMNYEeckux BO38encTBNA Ui HeKa4eCcTBEHHOIO CTPO-
NTENBCTBA HAHOCAT OrpOMHBLIA MaTepuarbHbii yulep6, covetalowmincs ¢
Yenoseveckumm xepTtesami. [ns HOpMansHOR akcnnyaTaumm NoBpexXaeH-
HbIX 312HWIA B pansHeAWeM NPUHUMAIOT MEPbI MO UX BOCCTAHOBAEHWUIO B
cxartble cpoku. MosbileHe CeNCMOCTONKOCTY KNPNWYHBLIX 30aHMI obec-
neymBaeT He TONbKO 6e30NaCHOCTL MNAEN, COXPAHHOCTb 34aHMA, HO U
[AaeT onpegeneHHyio 3KOHOMMIO AEHEXHbIX U MaTepuanbHbIX CPeacTB 3a
CYeT COKPALLEHUA CPOKOB BOCCTAHOBUTENbHLIX PaboT. Mepbl no cenc-
Mo3awmTe 34aHMIA CBsidaHbl C onpeaeneHHbiMyU 3atpartamu. Mo pacue-
Tam, YROPOXaHue CTPpoOUTensLCTBa B CENCMUYECKUX PANOHAX angd ceMm-
6anALHOro 3eMAeTpaceHns B CpeaHeM cocTasndaet ~ 4, BoOCbMubannsHo-
ro — 8, pessTubanneHoro —12 %.

MNpobBrema NoBbILIEHNS CEMCMOCTOUKOCTM KMPNWYHBIX 30aHNIA N3y-
yeHa HenoCTaToyHo 1 TpebyeT gansbHenen paspaboTki U COBEpPLLEH-
creoBavug. OanH 3 nytei ee peweHuna — cbecneyeHne BLICOKOIO Cuen-
JIEHUA N yCUnNeHus knaaxy, paspadorTka METOAUKN pacyeTa KUPMUYHbIX
30aHU Ha cerucmmyeckme Bo3aeicTeun. Viccnenosanusi CUENNEHUSA B
KnagKke npoBOOUNMCH Ha rnpumepe apesHel knagku [1, 2] v onbiTHLIX
obBpasyax, M3roTOBNEHHLIX B Npouecce cTpoutenscTea [3].

AsTopom {1, 2] coBmecTHO € A. A. LLinwikuHbiM (r. Mocksa) npose-
[eHbl 06CcnenoBaHmne COCTOAHUSA KOHCTPYKLUA 1 nccrenosaHns NpoYHO-
c™, AedhOopPMaATUBHOCTU U TPELWMNHOCTONKOCTU KNPNNYHON KNaaKn, B TOM
YMCne CuerieHmne B Hell C Lienbio onpeaeneHnst MepornpusTuia no ycune-
HUIO NaMAaTHMKa Xoaxkn Axmena fcasu. B ka4ecTBe CTPOUTENBHOrO pa-
CTBOPA B KOHCTPYKLUSAX CTEH NaMATHUKOB TOM0 Nepuoaa NPUMEHS raHy
(coipbeM ONa Hero cnyxun anebactp vy rnnHa) [4]. TaHy B 4nuCTOM
BuOe He mcnonb3oBancd m3-sa 6bICTpOFO cxBaTbiBaHVA, U NO3TOMY
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CMEUWMBANCSH C IeCCOBOM 3eMneli unn neckom 8 nponopuusax ot 1:1 go
1:3. Kpome 3tux no6aBoK NPUMEHSIUCH elwe KMpnuyHas myka, 3ona n
TON4YeHbll ApeBecHbIn yrons. [ns nonyyeHnss MOHONIUTHOCTY KNagky B
nanbHenwem K raddy aobaenanu kazeuH, Monoko, Bepbioxbio cMeTaHy
«CIO3bMYy», LUEpeLl, NoNyYyaeMeblii U3 BbICYLLEHHbIX KOPHEW pacTeruii. Mo-
MICKW HOBBIX CBA3YIOLMX, BONee NAaCTULHbIX, YEM raH4, Npusenn K ucnosis-
30BaHMI0O HEM3BECTHO CMONbI PACTUTENBHOIO APOUCXOXAEHUA C nec-
KOM ¥ JIECCOBO 3eMiiEil. 3TOT pPacTBOp MNPUMEHSNCA Npu CTPOUTENb-
cTBe maB3onen Xomky Axmena Hcaen.

Mpo4YyHOCTb cuerieHus APEeBHEro PacTBopa C KUPMUHOM, KoTopast
onpepensanach OTPbLIBOM KMPNUYHOM Knaak CTeH NaMsiTHUKA Npu oOMOo-
WM 3aXBaTOB PA3PbiBHOW YCTAHOBKY Y30PITEXCTPOA, COCTAaBUNA B CPej-
Hem 1,15 krc/cm? (0,115 MTa), 4To NpakTUMeCcKN COOTBETCTBYET BeN4N-
He 1] KaTeropmy KNagKmN COrNAacHO COBPEMEHHBLIM HOPMAaM MO CeNcMOCTO-
KOMY CcTpouTEnbCcTBY. PesynbraTthl 06CNe0oBaHmMa COCTOAHUA HECYLUUX
KOHCTPYKUMIA NaMATHUKE W UCCNEea0BaHUA CLENNEeHUs B pesHen Knanke
AO3BOANAN YCTAHOBUTL, 4TO METOAbLI NOBLILLEHUA CLErsIeHus B TRKOM krian-
ke a¢pdexkTvBHbI, U B Lenom obuiee COCTOAHME KOHCTPYKUMIA NamsaTHMKa
MOXHO CHUTaTb HALAEXHLIM NPY YCI0BUN KOHCTPYKTUBHOIO YCUNEHMs OT-
AENbHBLIX 31eMEHTORB.

OneiTHble 06pasubl B BUAE naHenei uarotasnueany 6es snbpmpo-
BaHWA Ha MeTannMYeckoM NoAaoHe ¢ GOPTOCHACTKOW C 3a0aHHLIM pa3-
Mepom 1,2 x 3 M (Takke 6€3 apMUpOBaHKMA, NaHenb U3roTasnuBau cre-
UNanbHO 4015 ONPEAeneHns B Hel HOPManNLHOIO CLENNEeHUs B YuCne apy-
X TUNOB NaHenen — NeperopoioK C apMUPOBaHNEM, BLINONHEHHbIX 6e3
Bubpauvun n c subpaumueit, KOTOpble UCHBITLIBAUCE HA U3rMG U3 NNOC-
KOCTW) B rOPU30HTANBHOM NOMNOXEHUU 13 YBADKHEHHOIrO KMPNnu4a Mapku
50 (R_,.= 4,33 MlNa, R = 3,12 MlNa) Ha UeMEHTHO-INNHAHOM NUTOM pa-
cTeOpe Mapku 75 (s/ = 16 cm). Kupnuu yknaasiBanca Ha noafoH nnawms
C NOrpyXeHweM B pacTaop, obpasya ronwuHy naHenm h=6,5 cm, T. e.
naHens UMEET TOMLUMHY B Y% KUPNVYa, BLINOMHEHHOTO fyTEM YKNaaxu Ha
pebpo. Takasa naHens 3aMeHsieT OBbIMHYIO KA3AKY B ¥z kupnuya. MNpu ne-
NOAL30BAHUN UHAYCTPUASIbHBIX KPYNTHOPA3MepPHbIX KUPIMYHBIX Nepero-
POAOK B3aMEH KOHCTPYKLMIA PYYHOMN KnapKu Pes3ko CHUXAKTCH TPyao-
3aTpaThi 3@ C4eT CHKEHWs pacxopa kupnuya. Tak, npu aaMexe nepero-
POAKN TOMLLMHOM B NONKMPNNYA HA YEeTBEepTb Ha kaxable 100 M2 koHCT-
PYKUMIA OCTUraeTCs CHMXEHNE pacxoga kupnvya Ha 2180 wrT., pacTso-
pa - Ha 1,8-2,7 M3, v

PesynbTarsl OTPbLIBA KMPAXYA 13 KNAAKV NAHENW NoKas3any Bemun-
HY HOPManbHOrO cuenneHnsa Réu = R; =1,42; 2,56; 2,12; 1,9 un
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1,65 krc/cm?, nnu B cpegHem Rf, =1,84 krc/cm? (0,184 MMa), yro coor-
BercTayeT TpebyemMoin HopMe Nno CelcMOCTONKOMY CTPOUTENLCTBY | KaTe-
ropun nNoO ee ConpoTUBMAEMOCTHN CENCMUYECKUM BO3aeicTBusaM. Mpu-
MEHEeHMEe INTLIX PacTBOPOB, YBNAXHEHHOIO KMPNMYa 1 packnaika ero c
norpyxeHvem s pacTeop obecneunsaior xopouiee 3anonHeHne pacTao-
pOM BCex LLBOB, NoAyYeHne cTabunbHbIX M BLICOKMX Nokasarenein cuen-
neHva B Knagke. AHanna STUX OnbLITOB B LIENIOM MOKa3as, 4TO A1 NyyLlero
3anonHeHns WBO0B 1 YNAIOTHEHWS pacTBopa cieayeT NpuMeHsaTb BUbpo-
peiikn. [1py ux oTCYTCTBUU Heobxoarm Bonee CTPOrunit KOHTPOSIb 3a Ka-
HeCTBOM BbiONHEHUs BCEX onepauuin, obecnednsanwmx xopowee 3a-
NONHEHUE BCEX WBOB PacTBOPOM. [pu yknazke kupnmya nMeHHO TaknMm
cnocobom, T. e. 6e3 Bubpauumn — Hanbonee pacnpocTpaHeHHOM B Mnpak-
TUKE CTPOMTENbCTBA, U NONYYEHO NPMBEOEHHOE CONpPOTMBIIEHWE
R}, =0,184 Mrla.

Bbicokas MOHOMMTHOCTDL B KSiaaKe MOXET ObiTb AOCTUIHYTa HE TOJNIbKO
3a cyeT MnoBbilueHUsA cuenseHus. He meHee BaxHoe 3HaYeHWe wmeetr
dopma kupnuya. B cBA3KM ¢ 3TMM HamMu paspaboTaHbl ABa HOBbIX TURa
kupnuya (GUrypHbit 060NOKEHHDBIN FINHSHBLIA U BONHUCTLIN CUINKATHLIRA),
obecneunBalowme NOBLILEHHOE CONMPOTUBEHWE KNAAKU PACTIXEHWIO U
COBUTY ¥ YOO6HYIO BO3MOXHOCTb NPOMnycka BEpPTUKANbHON apMartypbl B
Tene Knagky (Npn NpUMMeHeHnn GUrypHoro Kmpnunyayj, 4To nckKaKvaeTca
ApyM NpryMeHeHnn o6bIYHOrO Knpnuya [3-6].

Knanka cTeH KMpnuyHoro 3naHnsa yCuUnmBaeTcs B OCHOBHOM 3a cueT
YyCTPOWCTBA HA YPOBHE MEPEeKpLITUiA (MOKPbLITU) aHTNCENCMNYECKNX
xene3o6eToHHbIX NoAcoB. Kpome Toro, B Mectax CONpPsXXeHus CTeH, B yr-
nax v nepeceveHunsIx ropus3oHTanbHbIX LWBOB KNaaku pacnonaralTcsa ap-
MaTypHble ceTku. [n8 NOBBHUIEHUA CEMCMOCTOMKOCTH KNaaKu NPUMeHs-
10T Pa3nuyHblie METoAbl YCUREeHUs.

JkcnepuMeHTansHO uccnefoBaHa ¢ UCNonL3oBaHeM GurypHoro
KMpnuya Knafnka, yenneHHas NpoAoasHON apMaTypoi - 0BbI4HOM 1 nNpe -
BaAPUTENBbHO HATAHYTOM, ¥ Xene3oBbeToHHLIMU CepaeHHUKaMmm NPIMOYToNb-
HOM DOPMBbI, Ha OLHOBPEMEHHOE AENCTBUE BEPTUKANLHBLIX (NMPOAONbHBLIX)
U FOPU3OHTANbLHLIX CUM, BKAIOHAA AuHaAMWUHECKMe BO3aencTeus (ucnbita-
HUA Ha cercmonnardopme). ITK UCTLITAHUS NOKa3any BbICOKYIO 3ddek-
TUBHOCTb NPUHATLIX METOA0B Yeunenuns. PaspaboTaHbl xene3obeToHHbIe
cepaevHnkn burypHoii kondurypauum [7].

Kuprmmutdbie 3aanvs, CMOHTUPOBAHHLIE U3 KOHCTPYKUMIA B BUAE na-
Henen n 6nokos {kaaKa BeinoHeTCs nyrem snbpupoBaHus, rae scerna
rapaHTMpOBaHO NonyyeHve 1 kKareropun Knagku) No CPaBHEHNIO CO 34aHn-
AMW C NMOWTYYHOM YKNAOKOM Knpnu4ya asnsioTca bonee ceicMoCToONKNMU.
PaspaboTaHbl KOHCTPYKTUBHbIE PelleHust U BbiNyileHbl ansboMbl HepTe-
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el Takvmx nsgenuit. Bubpokupnuikbie naHenn-neperopoakv BHegpe-
Hbl HA paznuyHbix obbekTax r. Anmatel [3]. [ns noBpexieHHOR KNanKku 8
pesynbraTe ceicMUYecknx Bo3aencTaui paspaboTana knaccudukaums
MEeTOA0B €€ YCUIERUA, BOCCTAHOBIEHUA U NOBLILUEHUS MOHONUTHOCTU U
HecyLiei CNOCOBHOCTU KNaaKn KUpnuuHeix 3paHuii [8].

Takum 06pa3om, NosbiLiesne Be30nNacHOCTU KUPMUYHBIX 3A3HWUNA,
BO3BOAUMbBIX B CEMCMOOMNACHLIX PErmoHax cTpaHsl 0o 9 6annos BxNO4N-
TEe/bHO, OCYIUECTBANETCH 3a CHET MOHOANTHOCTY KNaaku, kKoTopan pJocTu-
raerca ysenuyeHmem 8 Hen cuerneHns 8o 0,18 Mlla v seitwe {(npn Tpe-
6yeMoM HOpMaMK 3Ha4YeHun cuennenust He Hnke 0,12 MMa) v metogos
YCUNEHUA BEPTUKANLHOW apMaTypoi — 06LIMHON U NpeaBapuTenbHo Ha-
TAHYTOM, a TAKKE Xene30beTOHHbIMI CepASYHUKaMIA, NPUMEHEHVEM KpYn-
HOPA3MePHLIX BUBPOKUPIIMYHBIX N3genmii,
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Enimiaain ceficMokayinTi eHipriepinie TypFoiabinaThii KipnilWTeH xacanaTbiH FuMapar-
TapAbliH Kayincisairin apTreipy inikripynepi 0,18 MIa xaHe xorfapbl Kanay MOHONUTTINIr
MeH BepTukanb XaHe aniblH ana TapToinfad apmaTypanapmeHd KYWenuTy agicTepiH
KOMAAaHY apkblibl, COHAaNR-aK TemipbeTorAbl Xypekwenepai, ipienwemai snbpokipniwTik
3aTrapabl Konaady ecebiHeH Xysere acbipbinagbi.

TyniHgi cespgep: cHACMOTE3iMAi FUMapaTTap, Kipniw FUMapaTTap, MOHOAUTTIK Kanay,
BUbpoOKipniwTik 3arrap.

It is shown that enhancement of safety of brick buildings erected in seismically dangerous
regions of the country is implemented at the expense of monolithic brickwork achieved by
increase in it of bond up to 0.18 MPa and over and by use of methods of reinforcing by
vertical reinforcement — standard and pretensioned as well as by reinforced concrete
cores, use of large-sized vibrobrick articles.

Key words: antiseismic buildings, brick buildings, monolithic brickwork, vibrobrick articles.

Anpec: 050061, r. Anmatsl, yn. Peickynosa, 95
TOO «UeNCUM»

Ten.: (3272) 53-07-15
daxec: (3272) 53-05-85
E-mail: niet@ducatmail.kz
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UHOOPMALIMOHHBIE CUCTEMbI U TEXHOJIOTUN

YK 004.33 MPHTW 50.11.99
¢OPMUPOBAHME NOTOKOB CXATbIX COOBLLEHUNA

B.-B. C. Ecmaram6eTos, K.T.H., . T. Yren6epreHoB*, [T .H.,
UWwl. H. CarangsikoBa**

LbiMkeHTCKuIA punman Kaszaxckon akagemun TpaHenopra
WU KOMMYHUKaLWA um. M. ToiHbiltnaesa

Kasaxckas akageMus TPaHCrnopTa n KOMMyHukaumi
M. M. ToiHbllinaesa*

Aktayckuin yHusepcutet um. LI, EceHosa™*

Mpwn NPOEKTUPOBaAHUN YCTPOMWCTB CXaTus BONLLWOro Yucna name-
pAemMbiX [aHHbIX C U6 COKPALWEHNA BLIYNCTUTENLHLIX 3aTpaT UCTIONL-
3YI0TCA camble NPOCTLIE aNFropuTMbl CXaTtus. Mpn aToM, Kak NnpaBuno, Ha
BbIXO[E YCTPOWCTBA CXaTus AaHHbIX HGOPMUPYETCS €OUHCTBEHHbLIA No-
TOK CXaTbIX cOO0LeHNiA, a NOrpellHOCTL BOCCTAaHOBNEHUS BCeX coobule-
HWIA YCTaHaBANBaETCH 0AVHAKOBOMA.

OaHako BO MHOImx nHpOPMaUNOHHO-U3MEPUTEILHBIX CUCTEMAaX
TpebyloTCs HeoaMHaKoBag BO BPEMEHW MOrpewHOCTs BOCCTAHOBNEHNUA
Ans pasHbix coobuieHnit, a Takxke rpynnupoBaHme rnoToKOB CXaTbiX [iaH-
HbIX NO HEKOTOPbLIM NPU3HAKaM.

Jlloboe yCTpOMCTBO CXaTtusi AaHHLIX GYHKUMOHANBHO COCTOUT U3
OBYXx BAOKOB: YCTPOMCTBA BLIOENEHUR CyLEeCTBeHHbIX oTcyeToB (YBCO)
¥ YCTPOWCTBA COrNacosaHns NoToKa CXaTbiX AaHHBIX C KAHANOM CBSI3UN
(YCI). Peanusauus nocneaHnx npeacTaBseT raBHYO CIOXHOCTbL BBU-
Ay HeoBXoAnMOCTU UCMONL30BAHUSA BydepHbIX 3anoMUHAIWNX YCT-
poincte (B3Y).

POpMUPOBAHUE HECKOILKUX MOTOKOB CXAaThiX AAaHHLIX HA BIXOAE YC-
TpoucTea cxatua ¢ nomoulsio B3Y agpecHoro Tuna YpeasuyanHo CnoXx-
HO MU3-3a HEOOXO0AMMOCTU COPTUPOBKKY CXaTbiX AaHHbIX NO Notokam. MNpo-
Bnema MoxeT BbiTe peleHa NPu UCNoNL30BAHNN aCCoUMATUBHBLIX 3ano-
MUHAIOLWWX YCTPOHCTB (A3Y), 3anuch U YyTeHue nHdopMauuy B KOTOPbIX
OCYWEecTBAAETCSH He MO afpecam, a B COOTBETCTBUN G HEKOTOPbLIM aCCOLIN-
aTMBHLIM NPU3HAKOM. JTO cBOCTBO A3Y onpenenseT BO3MOXHOCTL 06-
paboTkn undopmaumn napannensHo No BCEM UCTOMHUKAM COOBLLEHMNIA,

143



YTO BEOET K CHUXEHMIO TPpeboBaHmii K GLICTPOAENCTBUIO 3NeMeHTHON 6a3bi
noutv 06paTHO NPONOPLMOHANBHO YUCNY 06pabaThiBaeMbIX CUrHaNOoR.

PaccmoTpum Bo3mMOxHOCTU A3Y npu peanuaaumm ycTpoiCcTB cxa-
TS AaHHbIX. [0 HEKOTOPbLIM NHGOPMALMOHHBIM NPY3HAKAM MOXHO Opra-
HM30BaTb MPOCTOW 1 CAOXHbLIN NoUCK nHdopmauuu. fipn npoctom no-
MUCKE M3 MHOXECTBA CNOB 4, 3anuCaHHbiX B NamMaTy, BbiAenseTcs noa-
MHOXECTBO B B COOTBETCTBUM C HEKOTOPLIM npuaHakom C, Tak 4To
B=AAC. Bce aneMeHTbl MHOXECTB A4, B, C npencraBnaint cobon apony-
Hble CnoBa ANuHOM L. B noncke y4acTBYET NMUIb HaCTk Pa3psaa0B CRoBa
(accounaTtuBHbi NMPpU3HaK), gpyras 4acTs npeacrasnset coboi OCHOR-
HYI0 HbOPMauuio.

[put CNOXHOM NOWUCKE U3 MHOXECTBA CNOB 4 MOXHO BbIAENNTb CRO-
BO C MAkCUMaSIbHLIM WM MUHUMASTbHBIM 3HAYEHMEM MpuaHaka onpoca
W CROBO, HaxoAfLWEeecs BHYTPY HEKOTOPOFrO MHTEpBana 3Ha4eHui ac-
coumaruBHOro npuanaka. CrnoxHblii NOUCK nHdopMaymMn NO3BOASET Bbl-
fIONHUTL COPTUPOBKY WHGOPMaLIMY B COOTBETCTBUN C HEKOTOPbLIM KpU-
Tepuem. Mpn 3TOM COPTUPOBKA MOXET BbLINOMHATLECH Kak Ha BbIXOAe U3
A3Y, tak v npu 3anucu B A3Y. CopTnposka nponssoamTcs no cnenyio-
wemy npuHumny. M3 mMHoXxecTsa CnoB A BblOeAseTcs MakCUManoHbi i
anemMeHT a, . N3 obpa3oBasuierocsi NOOMHOXECTBA A, =4-a Bbige-
nSeTcs anement a, W T. 4.

Coptuposka nHgpopmauum 8 A3Y NporM3BOguTCa Kak annapatyp-
HLIMW, TaK U anropuTMMYEeCKUMy MeTogammu. AnnapatypHsie metogbl 60-
fiee nNpoCThl B peanusatiti, Tak Kak KO npusHaka onpoca Ha KaxOom
aTane NoucKa He 3aBUCUT OT Pe3ynbTatoB NpeablayLwivx onpocoB U no-
3TOMY OHU He TPeByioT B Npouecce Noucka MackMpoBKY pas3psaoB acco-
UMaTUBHbLIX NpU3Haxkos. Hanbonee NPOCTbIM ABASETCH METOA LUKAMNYEC-
KOro 0630pa, Npu KOTOPOM NpuaHak onpoca npoberaer 2 aHauennit (L —~
anuvHa cnosa) ot 000...0 go 111...1.

ANroputMmueckmne MeTodbl 0KasbigaloTca Bonee 3¢ ¢eKTUBHLIMN
npv peanusaumu CAOXHbLIX BU0B COPTUPOBKM, KOrAa Kog, npuaHaka on-
poca MeHseTcsa B 3aBUCMMOCTW OT PEe3yNbTaTOB NPeabiaywero noucka.
CyTb anroputMu4eckux. MeTo0B MONCKA 3aKA04aeTcs B BbIMUCAEHWU
yHKUMN COBMageHus f:

Lwax

i1 i1 —1 —
f=Afi=n lainclv ai’\ci]Vbi,
i=0 i

rae f, — byHkums coBnagenns i-ro paspsfaHOro cederus;
a, — 3HaueHve i-ro paspsaa €noBa OCHOBHON nHbOpMaumu;
b, — 3HauyeHwve i-ro paspana perucrpa Macku;
¢, — 3HaueHue i-ro paspana perucTpa onpoca.
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Kak npaswno, NOUCK MHGPOPMALIMKN BEINCAHAGTCA NapannensHo no
cnosam v nocnegosaTtensHo no paspaaam npuv f= 0. Mpu f= 1 nouck npe-
KkpawaeTtcs. Bbibopka vHdopMaLmmu HaduHaeTcs ¢ yctaHoBku 8 0 peruc-
TPOB onpoca 1 macku. [lanee B cTapwem paspsge accoumaTtmsHoro npu-
3Haka otbickvBaeTcs 0, Anga Yero crapimin paspag perncrTpa Mackum yc-
TanasnueaeTca 8 1. Ecnn cpeay accoumaTMeBHOro npusHaka obHapyxeH
0 B cTapwiem paspage, To Ko pernctpa Macku npuHmmaet sug 110...0 m
npoaoxaerca nouck 0 B cnepytowem nocne crapwero paspsaae. Ecnn
cpenu Bcex aCCoOUMaTUBHBIX MPU3HAKoB He 0bHapyxeHo cnoso ¢ 0 8 cTap-
urem paspane, To pasMackupyercs CTapuinil paspsi perncrpa onpoca,
KoTOpPLIA NpuHrmaeT 8ua 1000...0, n Nnonck NPoBOANTCS B MAaaLLEM pas-
psae. NMowuck cnosa NpekpauwaeTcs, Korga Bce paspsiabl Mackm pasmac-
kupoBaHsbl (111...1), T.e. pyHKuMs cosnapeHus f= 1. [Ana noncka cioea co
cneayloliuM 3Ha4YeHMeM accouMaTMBHOIO NpM3Haka K Kogy perncrpa
onpoca nobasnserTcs eauHuLA, Y NOUCK Ha4YMHAEeTCs B TOM Xe nopsake.

AccouuarmeHas COpPTUPOBKA CYLLLECTBEHHbIX OTCYETOB TefNeMeTpu-
YecKUx CoObLLIeHM KaK Ha BXOOE, TaK M Ha BLIXOAE acCOUMaATUBHOTO 3a-
noMMHaoLWEero yctTpoicTea (puc. 1) no3sonseT peannsoBaTtb 0HOBpe-
MeHHOoe (pOPMUPOBAHNE HECKONBKMX NOTOKOB CXAaThiX AAHHbLIX.

Ecnun dopmMmupyembie BuIXOOHLIE NOTOKKM UMEIOT PasNnYHOe 3Have-
HMe NOrpeLHOCTU BOCCTaHoBREHUS coobLieHuin €, To A3Y BOMKHO Haxo-
[AUTb CYLLIECTBEHHbIE OTCYeThl AN Moboro aagaHHoro aHavenust . C 3Ton
LLeNbio BECb AMana3soH A0NYCTUMIX 3HAYEHWIA NOIrPelIHOCT BOCCTAHOB~
neHnsi pasbuBaeTcs Ha psf 3HaYeHunin €8 =e028, rne § =0, 1, 2,..., k. NMoTok
C HOMEPOM K umMeeT MakCumManbsHyio NorpettHOCTbL BOCCTAHOBAEHUSA Te-
neMeTpUYEecKux coobLueHmi.

CrpykTypa ycTpoiicTea c60pa CyLLECTBEHHBIX OTCYETOB MOXET GbiTh
npeacTasneHa YKpYnHEHHOW cxemoi (puc. 2).

CurHanbi C UICTOYHUKOBR COOBLWEHW, MeIoLLIMEe pasNnyHbie 3Have-
HUSI NOrPEeLWHOCTY anTPOKCUMaLVN, NOCTYNAIOT Ha BXOA4 YCTPOWCTBA Bbi-
SABNEHUS CyLLeCcTBEHHbIX 0TcueToB (YBCO), C BbIXOLa KOTOPOro CyLecTBeH-
Hbl€ OTCYETH!, CHADXEHHBbIE aCCOUMATUBHBLIMY NPU3HAKAMU, NOCTYNAIOT Ha
BXOf YCTPOICTBA dopMupoBanms NoTokos (YD), roe nponcxoant cop-
TupoBska nigpopmaumm Ha sxoge (CB) nnu Ha Beixoge (YB). YkpyriHeHHas
CTPYKTYpHasa cxema COpPTUPOBKM MHPOPMaL M nokKasaHa Ha puc. 3.

Bce nporpammbl COPTUPYIOT OTCHETHI TakuM 06pa3om, 4yTobnl cpen-
HEee HYMCNO OTCHETOB B K&XOOM M3 NOTOKOB B €AUHULY BPEMEHU paBHA-
NOCH MPOMYCKHOK CNOcOBHOCTH COOTBETCTRYIOWEro noTpeburens nHdop-
maumn. NoaTomMy criraxmsaHne HePasHOMEPHOCTY NOCTYNNEHNS Cylle-
CTBEHHLIX OTCHeTOB Ha Bxog, YCI1 ceogmntca k nepepaue cnucka cyuie-
CTBEHHbIX OTCHETOB, XPAHAWErOCs B BbIxoAHOM peructpe YCI B MOMeH-
Th! NOCTYNJIEHUSA TAKTUPYIOWUX MMNYNILCOB N3 KaHana CBA3u.
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Puc. 2. CTpykTypa ycTpoicTBa CHATUA AaHHbIX
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co lc AN
—1 BxoaHoi perucrtp [ —
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BbiBOgA MHGOPMaLuu
T
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8 NPSAMOM
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e— Pabouuir pervcrp 2
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BLIBOAA MHOpMaymn

Puc. 3. YkpynHeHHas cxema copTupoBku MHcopmatinm Ha Bxoae B A3Y
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Ana mobsix NnporpaMM BO3MOXHO pasfieneHvie n CoBMeLLeHue No
BpEeMeHK npouecca sanmcu nedopmaumm B yCTPOUCTBO U BbIBOPKU 13
HEero B 3aBUCMMOCTM OT COOTHOLUERUS MEXAY AMAUTENLHOCTLIO umkna
$OpMUpPOBaHNS T U BpeMeHem BbIGopKy 18. B nepsom cnyyae Heobxogu-
MO ucnons3osaHue asyx A3Y, KOTOpLIe B TE4YEHWE NEPBOra LMKNA ocyule-
CTBAAIOT 3annCb, @ BO BTOPOM UMKNE BbLIAAIOT OaHHble noTpedutenio
(puc. 4).

A3Y | : L
CO ¢ ATl 'y YCO 3anuce CO, 1, Bri6opka CO, 1
jar H H
BH I 3H T 37
A Bri6opka CO, T, 3amucs CO, 1,
A3V 2
0)
VYnpasneHue

)

Puc. 4. Cxema pasgeneHus npoyeccoB 3annucu 1 Bblfaun: a) CTPYKTYpHas
cxema; 6) BpeMeHHOW LIuKI

Bo BTOpOM Cnyyae cxema npepycmarpusaeT o6e 3T npoueayps! B
ogHoM uukne (puc. 5).

T s T
CO ¢ Al vyCO : , SN
— A3Y e
3amucs, CO  [B] 3anucs CO B
‘!B>>T
a) Copruposka 6)

Puc. 5. Cxema COBMeLLEHUA NPOLECCOB 3anUch U Bbigaun: a) CTPyKTypHas
cxema; 6) BpeMeHHOW LnKn

ﬂonyquHue 3aBUCUMOCTU UMEIDT BAXHOE 3HA4YEHUE NP NPoeKTn-
poBaHnu TenemMeTpnyecknx CncteM co cxatmem aarHbiX.
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CoifbififaH xabapnamanap arbiHbiH KaneINTacTsipy Macenenepi kapacroipbinfan. bepin-
reHAepAl Chify KypanjapbiH Xy3ere achipy YLUiH acCOLMaTUBTI XablHbiH MyMKIHAIKTEDI
alubin KEPCETINreH, accoLMaTUBTi cakTafbil Kypanaapbinbif (ACK) KypbinbiMAbIK Cxe-
macht kenTipinreH. AgnapaTtTapabl ACK ga coptray cxemachi, COpTTayAblH annaparty-
panbik XXaHe anropuTMaiK saicrepiHaeri esrewenikrep, ACK na 6epinreHaepai xasy xoHe
OKYy NPUHLUNTEPI KepceTinrex.

Tyhinai cespep: coiFbiifad xabapnamanapibif afblHbl, acCCOUNaTUBTI cakTay Kypan-
Aapbl, aknapatTapabl copTTay.

The questions of formation of condensed messages flows are considered. The possibili-
ties of associative memory for realization of data conciseness units are disclosed, the
structural scheme of associative memory (AM) is cited. The scheme of sorting of informa-
tion in AM, differences in instrumentation- and algorithmic methods of sorting, principles of
recording and read-out of data in AM are shown.

Key words: flows of condensed messages, associative memory, sorting of information.

Appec: 050012, r. Anmarbl, yn. Wesuerko, 97
KasATK
Ten.: (3272)92-57-86; (3252) 95 -60-53

HH®DOPMALIHA =
HT2006K1968

PEKOMEHOAUMW NO ECTECTBEHHOMY BO30OBHOBINEHNIO
CAKCAVYIA YEPHOTIO HA 3EMJTAX OCYLLEHHOIO OHA
APANILCKOIO MOPA

NoaroTtasnueaiot Hopo3aku rnybuHon 5-7 cm Ha paccToaHumn 2-2,5 M
ApYr OT Apyra, NyHKK oBanbHol hopMbl pagaMu yepes 2-3 M (B paay mexay
nyskamu 1-1,2 M), NyHku yanvHeHHo# bopmMbl psgaMu vepes 2-3 M ¢
pasmelesuem B pagy qepes 1-1,5 m. B peauHax cakcayna rnyHku 1 60po3akn
TOTOBST Ha BCeW nnowlanm sbigena.

QKOO OTAENBbHO CTOALMX CEMEHHUKOB UX PA3MELLIAIOT Ha PACCTOAHMUNK
Ao 150 M oT nepeBa KOHUEHTPUYECKUMI KpYraMu, BbITAHYTeIMU B CeBepo-
BOCTOYHOM HanpasnexHuu.

Opranusauvs-pas3paborTyuk;
HayuHo-npoussodcmeeHHsill UeHMP necHo20 xo3silicmea

TenegoH Ons cnpasok: 254-79-53
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Y/IK 004.001.57 MPHTW 50.07.03

ONMPEAENEHWE XAPAKTEPUCTUK
MOTOKOB NPUOPUTETHbLIX COOBLUEHWUA

B.- B. C. Ecmaramb6eros, K.7T.H.

WeimkenTtoknin punman Kazaxckon akagemmmn
TPaHCNOPTa U KOMMyHMKaumin um. M. ThiHbiLUNaesa

MoCKONLKY BbIpaXeHUs Ona QyHKUMW pacnpenenelus spemMeHu
3a0epXKN 3PNaHrOBCKOR CUCTEMB! MACCOBOro 06CHYXUBAHNS C OXuaa-
HUEM Jaxe npu ABYX NPUOPUTETHbLIX NOANOTOKaX MMEIOT 4pe3BbidaiHo
Heyao6HbIA Ana aHannsa Bua, NPM UCCNEA0BaHMU XapakTepUcTuK nNpo-
V3BOALHOIO 4MCAa MOAFOTOKOB B CUCTEME C OrPaHUHMEHHLIM OBBLEMOM
namsTy¥ v perynsipHoM 0GCNYXnBaHUM OTPAHWUYMMCS NOAYYEHWEeM nep-
BbIX OBYX MOMEHTOB pacnpeaenenus. C nx nomoLubio MOXHO NOAYy4nTb
TaKke n Hanbonee MHTEePeCcHbIe BePOSITHOCTHBLIE XapakTepPUCTUKKN CUGC-
TEMbI,

Beeaem o603HaueHue aucumnnvk obcnyxusanvsa B Buae 1", rae

m — TUN npuopuTeTa NPu NOCTaHOBKE B OYepedb; s — TUN npuopureTa
npu o6cnyxusaHun. Fpn 3TOM MHAEKCH MOTYT NPUHUMATL CReayloume
3HauyeHns: 0 — GecnpuopuTteTHoe obcnyxmnsaHmne; 1 — abCoMOTHBLIN NpK-
opuTeT, Korga TpebosaHne ¢ BbiCLUMM NPUOPUTETOM NpepuiBaeT obeny-
XuBaHue; 2 — OTHOCUTENbHLIN NPUOPUTET, KOoraa TpeHoBaHMe C BbiCILIWMM
NPUOPUTETOM O0XMUAAETCH OKOHYAHUR OB CnyxXmMBanua npeabiayuiei 3a-
ABKW.

Ons ananu3a 6yaemM paccMaTpusath AUCUUMIMHY 0BCAyXMBaHWUS
T™MNa le , Npu KOTOPOK TpeboBaHve CTapliero NPUopuTeTa BbITECHAET
1“3 ouepepan TpeboRaHNE MNAAWEr0 NPUOPUTETA, HO A0XWAAETCH OKOH-
YaHua oBcnyxXuBaHUs NpeawecTByiclero Tpebosandng. [na cpasHeHus
apdekTuBHOCTN DOPMUPOBAHUA MPUOPUTETHBLIX NOANOTOKOB B CUCTe-
Max C OXMOAHUEM ¥ CMELLIAHHOIO TUNA HAYHEM C ONPEneNeHns XxapakTe-
PUCTUK NPU 3KCNOHEHUMANBHOM 0OCRYXVUBaHUN,

CpepnHee speMs 3aepXKu CYLLECTBEHHbLIX OTCYETOB B 06LLemM cny-
yae (ana Mmoboro Knacca CUCTEM) MOXHO 3anucaTb B BUAE:

M[t:f]i = M[tomr]i + M[tn6], + X (f;) M[t,,pep], (1 )
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rae M[tm“] ~ cpepHee BpemMs OXuaaHus B odepenn ans tpebosanni
i~-ro npuopunTeTa;

M [t ], ~ cpenHee Bpems OBCAYXKMBAHWUA CYUIECTBEHHOMNO OoTCHeTa
i-ro npuopuTeTa;

Mt - e)] - cpenHee Bpema npedbiBaHMs CYLLECTBEHHOIO OTCYeTa
i-ro npeprBava B o4epeay npu npepsiBaHny 0BCNyX1BaHUS;

x(f)=1npns=1, y(f)=0npus=2MNpus=2:
M[to6]:1/u»

k i1 i
M[to,,c],:(Zk,oi- Pa,jl]/{l—ij][l- ZpJ},
Jj=l Jj=1 Jj=t

rge v j = [1+ K (toa)j/p , 1a | — BEKTOpP-CTPOKa KoAa 3awuTbl OT Npe-

pbiBaHWin 0bCcnyXusaHus C 3neMeHTamu a, =lnpnj<i,s=1mn Q= 0
npujzis=lung,= 1npus=2. '
Kak nasectHo (1], npu ycnoesun A:ZK'., roe A, = UHTEHCUBHOCTb

KaXAoro NoAMNOTOKa, ¥ AN ANCUWITIMHLE OBCTYXMBAHNS [, BelpaXeHue
(1) MOXHO 3anvcaTts B BUOE:

5 i~1 i
M, =1/p+02 Aa/211-Fp, || 1-2p,
J=1 J=1
Fipy NOCTOAHHOM BpeMeHn 0BCAYXMBaHWMS MOTYT BbiTh MOMY4EHSI

crneayioumMe BoipaxeHna Ans nepssiXx ABYX MOMEHTOB BPEeMEeHU OXunaa-
HUA B oYepenu TpebosBaHug i-ro npuopureTa:

Mo, p/z(x ‘i‘:p,}(l zp,}

J= J=

NN ERREN o T o

PacyeTbl, BbINONHEHHLIE MO BbllWenpuBeeHHbIM COOTHOWEHUAM, a
Takxe no dopmynam ana 6ecnpuopuTeTHOro o06cnyxXusaHug
M} =p/2u(1 —-p), D= p(4 —p)/ 12p}(1 - p)?, nokasanu, uTo CpegHee
BPeMs OXWOAHWUS ONA NPUOPUTETHOrO 06CNY>XMBAHUA YMEHbLIAGTCa B
90, 60 1 40 pas, a ero gucnepcus — 8 140, 75 1 45 pas pns NpUOPUTETHBIX
noANOTOKOS C rnopuuansHelMu Harpyskamm p,= 0,1; 0,4; 0,6 npu obweit
Harpyske p = 0,99. [lna oCTanbHbiX TPEeBOBaHWI NPU 3TOM NONY4YaeTcs
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HEKOTOpOEe yBennyeHne cpenHero spemenu 3agepxkmn s 1,1; 1,6 n 2,5
pasa COOTBETCTBEHHO.

BepoatHoCTn 7, npebuisaHng 8 cucreme i =0, 1, 2,...n + 1 Tpebosa-
HWIA, NOTEPb cooBLLEHNA P, ., 1 ONYCTOWEHNA P NamsTii ANsi CUCTeMBbI C
OAHUM BXOASLUUM NOTOKOM PaBHbl COOTBETCTBEHHO!

n = p 1(1—p)/(1—— n+2)’.
Pnam“‘ ”H(l p)/(l P

T

fpn HE3aBUCUMOCTI BPEMEHW OBCIYXMBAHUA CYLLECTBEHHbIX OT-
CYETOB pasHbIX NPYOPUTETOB CNpaBeanBsl CNEAYIoLne COOTHOLWEHNS:

Pnom

LM

k
Prom Z nomi + T1j =

1 11
Pnomi = Promi + Pnomz ’
rae nepBoe cnaraemMoe ABn[eTca cnefcrtBmMemM HesiKMoYeHnst TpeﬁoBa—
HUA B O4epesb, a BTOPOE — BbITECHEeHUA U3 oYepeaun TpebosaHus HuaLwe-

ro NprYopuTeTa BLICLIMM.
Onyckas NPOMEXYTOYHLIE BLIKNALAKN, NPUBEAEM 3aBUCUMOCTL OIS
BEPOATHOCTY NOTEPb NPON3BOMLHOIC NIPUOPUTETHOIO NOANOTOKA:
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a TaioKe BbipaXeHUst IS CpeaHen ANnHbl oYepenun 1 spemMeHin 3aaepx-
ku TpeboBaHui B NIOBOM NPUOPUTETHOM NOANOTOKE:
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Ha puc. 1 npuBeaeHsl 3aBUCMMOCTM BEPOATHOCTEN NoTeps Tpebo-
BaHWI AN% NEPBOro M BTOPOrO NpUOpUTETHLIX NOAMNOTOKOB M CPeHEero

yvcna TpeboBaHuit B HAX NPY PEryifpHOM U SKCHOHEHLMANBHOM 06CTY-
XUBaAHUN.
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Puc. 1. 3aBucumocTty o6cryxmBaHus oT obbema naMsiTy B roToKe BTOPOro
npuopuTeTa: a) cpeHen AMmHLl odepean; 6) sepoaTHocT noteps CO
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M3 ananvsa rpadukoB cnepyer, 4TO NPUOPUTETHOE PErynspHoe
obcnyXmnBaHue NO3BONSIET NPU OAMHAKOBbLIX GGBLEMAX NAMATU CHU3UTL
BEPOSITHOCTL NOTEPL A0 BennyuHbl 102 npu p,= 0,8. lNpn Harpyake p, < 0,6
BEPOSATHOCTU NOTEPL TPEDBOBaHWMA BLICLIErO NPUOpUTeTa NPaKTUHeCcKu
uckmo4alTen. BeposatHocTu noreps Tpebosaniii HU3LWero npuoputera
npy 3TOM YBEAWYUBAICTCA HE3HAYUTENLHO. BepoarHocTu notepb npum
3KCNOHEHUMANbHOM OBCnyxXmBaHuu Ha 1-2 nopaaka nNpesbLILalnT Bepo-
ATHOCTU NOTEPL AN PErynspHoOro obcnyxmeaHug.

CpepHee uncno TpebosaHnii B NOANOTOKAxX NP PENYAAPHOM N 3KC-
NOHEHUUANBEHOM 0OCYXVUBAaHUWM OTIMMAETCA He3Ha4ynuTesnbHo (oT 2 Ao 0,3
pa3a COOTBETCTBEHHO A8 Harpy3ok p, = 0,2 n p, = 0,9).

MNMony4eHHbie 3aBUCUMOCTU UMEIOT BaXXHOE 3HAYEHUNE NPY NPOeKTU-
POBaHUM CMCTEM NpUEeMa 1 nepeaaym TeneMeTpUHecknx AaHHbIX, MCNOMb-
3YIOWMX anrOpuTMbl CXaTud.

Jluteparypa
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baceim xabapnamanap arbiHbiH KaneiNTacTbipy cunarramachl 3eprresired. Kyty med
OHbiH AUCNEPCUSICBIHLIH OPTALWA YaKbiThlH aHbIKTAY YLUIH KaThiHacTap, keskenreH 6acoim
il arblH WHIFbIHAAPBIHBIH  BIKTUMANABLIKTAPbl, COHAAN-aK Ke3 KenreH ilki arbiHAars
euwlipeT oprTaila y3blHAbIFBI MEH Tananrapablii ferenin kany yakbiTei 6epinreH.
Tyiinai cespep: xabapnamanap afbiHAapbiH KanbinTacTeipy, 6aceim xabapnamanap,
TeriemeTpukansik bepinrenaep, bepinrengeppi coiFy.

The characteristics of formation of priority messages flows are investigated. The ratio
for determination of average time of wait and its dispersion, probability of losses of
arbitrary priority subflow as well as of average length of queue and time of delay of
demands in any priority subflow are given.

Key words: formation of messages flows, priority messages, telemetric data, concise-
ness of data.
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BOZHOE XO39ACTBO. OXPAHA OKPYXXAIOLWWEW CPEfAbI

YIK 626.627 MPHTIN 70.17.34
BUXPEBbLIE TACUTENU SHEPIrUU
M. B. Kowuymbaes, K.T.H.

TOO «Capital management consulting»

Nayuenne ycnosuit ralieHns nabeuitovHol aneprin cbpocHoro no-
TOKa B HWXKHEM Bbede rmipoyana nokKaswLIBaeT, YTO B DONbLLWMWHCTBE Chny-
yaes noabop 1M pacyeT KOHCTPYKUUNU racutenein sHeprum BecbMa cno-
xeH [1]. MpocTenwnmn adppekTMBHLIMU racnTensMu ABNSOTCA BOOO-
6oHbIe KONoALLl, BOA0DOMHBLIE CTeHKM U UX KomBunaumn. bonee chox-
Hble KOHCTPYKUMU UMEIOT Takme racuTeny, Kak NUPCsl U 1ALk pasnmy-
HO GOpMBbI, 3yOLA, pacTekaTenu, HOCKU-pacuenureny u pp. [2-4]. Chox-
Hasi CXema TeYeHUst B TaKKX CIy4anx 3aTpynHsaeT pacyeT, No3ToMy OCHOB-
Hbl€ XapakTEPUCTUKN NOTOKA M pasMepbl KCHCTPYKUYW BbIABNAIOTCS Ha
OcHOBaHUM naboparopHbix nccnegoraHnin. OcobBEeHHOCTLIO TAKUX KOHCT-
pykumin Takke AsasoTCca 6Gonbluue NPoAONbHLIE pasMepsl Mo cpaBHe-
HUIO C NomnepeYHbIMM U NoBOBOE BO3AEKCTBUE NOTOKA HA racutesnbHbie
COOpYyXeHus. [aleHne aHeprim COPOCHOID NOTOKA COMPOBOXAAETCH
bnykTyaumaMu ruipoanHaMmUHEcKiiX napamMeTpoB BLICOKOro NOpsaKa na-
3a aKTUBHOW Typbynusauum notoka. HenoctosaHHoe BO3aencTeue Teve-
HUSi NYNbCAUMOHHOIO XapakTepa Bbi3blBaeT YCTANOCTHOE HAaNpsXeHne Ma-
Tepuanos racurens. Hanbonee pacnpoCTpaHeHHbIM MaTtepuanomM npu
CTPOUTEALCTBE MNMAPOCOOPYXEHUI SBNSIETCH XEeNe306eToH, KOTOPbLIA N3-
3a OTCYTCTBMS NNACTU4ECKUX CBOWCTB NOABEPXEH NYNbCALNOHHBIM Ha-
rpyakam. [laHHas npo6nema Ha CerofHsAWHKA GeHb NPY CTPOUTENLCTBE
BbiLUENEPEUYUCTIEHHDbIX rACUTEeNe! peLaeTcs nyTeM yBenmyeHna NpPoUHo-
CT¥ Marepuana, YTo, eCTeCTBEHHO, BEAIET K yBeNnyernunto obbema cTpou-
TenbHbiX PaboT ¥ pa3zMepoB COOPYXEHMS, YOOPOXaHuio 0bbekTa.

[na HA3KOHANOPHbLIX MPYHTOBLIX MAOTVH He BCceraa uenecoobpasHo
CTPOUTENLCTBO MPOMO3JKUX OOPOroCTOAWMX racuTeneit aHeprim. OT-
KpbIThie BOAOCHPOCH NO3BOASIOT HACTUNHO UAW NOMHOCTLIO MACUTL U3-
ObLITOHHYIO KUHETUYECKYIO 9HEPTNI0 COPOCHOrO NOTOKAa HA BOAOCHPOCHOM
TpakTe. OQHaKOo B paae crnyyaes nepenms Yepes NNoTuHy HeobasaTteneH.
Bo mHormx peruoHax Kaszaxcrtana rpyHToBbl€ NMAOTHMHBLI UMEIOT Tpybua-
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Thie BOAOCHPOCH pasnuyHbix cevenun. TpyBuaTtolie BoA0C6pPOCH 601b-
LWOMA ASINHBI MO3BONSIOT OCYLLECTBAATL CHPOC BOAL! HA 3HAYUTEABLHOM
PacCTOAHKM OT HU3OBOIO OTKOCA MJIOTUHE, ¥ NPU HEYKPENNIEHHOM TPYHTE
HwKHero beeda 06pasyioasca BOpoHKa pa3MbiBa He OnacHa ans rng-
poy3na.

Mpun cTpoutenocTee ceneynosutens Ha 03. MCCLIK B MPOEKTHOM
BapuaHTe nNpeanosiaranoch CONPXEHNE TYHHENs C PYCOM pekn Npoms-
BecTn OTOPOWEHHON cTpyei. MccnenosBaHma Ha MOAENax PasnnyHbix
maciutabos nokasanu, YTO B MECTE NaeHus Boab 06pasyeTcs BOpPOHKa
pa3aMbiBa rnybuHoi 6onee 10 M, 4TO MOXET NPUBECTU K PA3PYLLIEHMIO NNO-
TuviHbl, QCOBEHHOCTV MECTHLIX YCMNOBWIA NPUBENK K TOMY, 4TO OCb BOAOBLI-
nycka He coBragana ¢ pycnoMm peku. Ans yny4uenns yChoBuia conpsxe-
HuA 6bedoB BbIN Npeanoxer BYUXpPesoi nepenan-racutens [5].

Motok, nonagas B BUXPEBYIO Kamepy, nonyyaeT 3akpyTky. Buxpeson
NOTOK 4epPEes YCEYEHHbIN KOHYC (N1 KOPOTKYIO WaxTy) NoNagaeT 8 kame-
py, rag NPOUCXoanT raweHne N3bbLITOUHOM KUHETUYECKOM SHEPT W NOTO-
Ka 3a cyeT 06pa30BaHUg ABUXEHUA BUXPECTOKA U LUPKYAAPHOTro rmi-
pPaBAMYECKOro NpbiXKa. KOHCTPYKLUUA racuTens CHUXKAET BeANYUHY NpPo-
[ONbHOWM COCTABASIOWEN CKOPOCTY NOTOKa B BOAOBLINYCKE A0 HEeonac-
HbIX 3HAYEHUN.

Tak kaK B racuTesie OCHOBHYIO pPOAb WrpaeT yrnosas COCTaBAsio-
4ast CKOPOCTU, TO YIrON Pa3BopoTa KaMepb! Materua OTHOCUTEABHO OCKn
BOAOBLINYCKA HE BIUSIET HA ABMXXEHUE NOTOKA, YTO NO3BONIAET HANPasnTb
NOTOK B HY)KHOM HanpaeneHun {B 4aHHOM cryvae no pycny pekuw). [lanee
noToK ¢ BLITOBLIMU 3HAYEHUAMU CKOPOCTU NOCTYNAET B Pycno p. ICChik.
B HacTosLEe BpeMs JaHHas KOHCTPYKLMA NOCTPoeHa B KOHLE BoA0oChpoc-
HOro TpakTa ceneynosmuTens Ha 03. Accbik.

O6pazoBarHne BUXPEBLIX TEYEHUN B CREUMabHBIX KOHCTPYKUUAX HE
TONMBKO MOBLIUAET HAAEXHOCTL COOPYXEHUSA, HO N CYLLLECTBEHHO YMEHb-
wiaet pasmMepsl BOJOCOPOCa U CTOUMOCTbL 0O bEKTA.

KopoTtkue Tpyb4aTtblie BOAOCHROCH HU3KOHAMNOPHbIX FPYHTOBBLIX M10-
TWUH B PAAE CIYYAERB HYXAAITCA B COOPYXEHUN racuTenein B HWXKHEM
6bede ana npenorBpauieHns 06pasoBaHnA BOPOHKU Pa3MbiBa.

Fawexnune aHepruy c6POCHOro NOToKa B B0A0H0MHBLIX KONOALAX, Kak
OTMEYAaNoCh Bbille, He BCEeraa KOHOMUYECKU uenecoobpasHo, Tak Kak
DAaHHbIE KOHCTPYKUMN nMeIoT Bonblune reomeTpnueckne pasmepsl. Anb-
TepHaTUBHLIMIW BapuaHTaMn KOHCTPYKLIUU racutenen aBaaoTca y3ibl CO-
NPSXEHUA, B KOTOPbLIX UCROMb3yeTca 3 PeKT 3aKpyTKy NOTOKA M ero pas-
sopoTa B npepenax 0-360° 3kcnepuMeHTaIbHOE U3YyYeHNe BUXPEBbIX
racuTenel nNpoBOAUAOCE B CPABHEHMM C KOHCTPYKUMAMU BOAOBOMAHBLIX
KOnogLUes.
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Ha pucyHke 2 npnBoANTCA CXeMa KOHCTPYKLMI BEPTUKAIbHOrO BUX-
pesoro racurtens [6].

A-A c-cC

\2 ?>§
B B
4

L

1 /

2 3
B-B

4

Cxema BepTUKansHOro BUXPEBOFO racutens: 1 — KOHLIEBOW y4acToK
BOAOBLINYCKA; 2 — BOAQOBOA; 3 — Wwaxra; 4 — BOPOHKa

acunTens COCTOUT M3 KOHLEBOro yyYacTka Boaoseinycka 1, s0A0BO-
AA 2, UMNNHAPUYECKON BEPTMKanbHOM waxrbl 3, BOPOHKM 4 B BUAE yce-
4YeHHOro KoHyca. 10ToK No BOZOBLINYCKY 1 ¥ BOAOBOAY 2 TAHMeHUMANBHO
BXOAUT B waxTy 3. 3akpyyeHHslii NOTOK No4 AEACTBMEM CKOPOCTHOro
HanNopa coBepuwiaeT BUHTOObpa3Hoe ABUXKEHME MO WaxTe Beepx. M3 waxTbt
NOTOK NOMAQaeT B BOPOHKY, PE3KO PACLIMPAETCA 1 yBeuYMBaeT BOLO-
CNUBHOMN GPOHT. YMEHbLIIeHME YASNLHOMO pacxoda B HuxkHem 6bede no-
3BOAINET CHM3UTL CKOPOCTW NOTOKa [0 A0NYCTVUMbIX BENNMYUH 6€3 ponon-
HUTEIbHLIX 3aTpart.

B page cnyvyaeB npoknanka Tpyb B Tefne HaCkiNHbLIX NAOTUH HE BCe-
raa xenartesibHa U NPUBOAUT K ocnabneHnio KOHCTPYKUUK NoANUpao-
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Lwero coopyxeHus. [laHHbin gedekrt yctpaHaeTcsa NpUMeHeHNeM KOpOoT-
KOro BLICTPOTOKE (0BBIMHO MPSMOYIONBLHOMO CE4YeHMs ), KOTOPbIA YCTpam-
8aETCs CBEPXY MIOTUHBI.

Yron HaknoHa aHa 66ICTPOTOKA BbIBMPAETCS U3 YCNOBUSA Hegony-
LEHUs CaMonoanopa TeueHmnst. Kak nasecTHo, Ha BbICTPOTOKax NOTOK Pe3KOo
yBEAMHNBALT 3HAYEHUS JMHAMUYECKNX NapaMeTpoB 1t BO3HMKAET Heob-
XOAMMOCTb 3auUinTbl HMXKHEro 6beda ¢ NoOMOoLWbLIO racuTeneii aHeprm
noroka.
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V/IK 628.3.034.2:621.387 MPHTW 70.25.09
OYUCTKA HEDTECOAREPXALLUX CTOYHLIX BOA4
A. A. BokaHnosa, K.T.H.

Kasaxckuit HayMoHanNbHbIM TEXHUYECKNA yHUBEpCuTeT
mm. K. L. CaTtnaera

MpuMeHeHne 030HHOM TEXHONOIMKU ONs OYUCTKN HedTecopepxa-
LLUX XXUOKOCTE MO3BONAET MCNOML30BaTL CTOYHLIE BOAK HEDTEra30Bbix
NpeanpuaTUiA BTOPUYHO A1 TEXHONOMYECKX HyXg. OUncTKy npomnsso-
AaT pasnuyHbiMKU Cnocobammn BHegperna 030Ha 8 obpabaTtbiaemyio cpe-
ny. B nepeom cny4dae, Koraa soga, copepXxatlas TOKCUHHLIE KOMNOHeHTHI, K
npumepy HedTb, NpoTekaeT B TPYBONPOBOAEe, 030H BBOOUTCA B TPyDBO-
rnpoBog, Yepe3 Ny3bIPbKy rasa u ero KoNu4ecTeo ¥ 3¢ PeKTUBHOCTL B3a-
UMOAENCTBUA CO CPEeaoit ONpeaensioTCA KOHTPORAEM Ny3bliPbKOB rasa un
CTENEHbIO HACBILUIEHHOCTN MU XUOKOCTH.

Bo BTOpOM Cayyae BBO., 030HA B pabouyio cpeay OCyLuecTBAsSeTCS
HENOCPEACTBEHHO B 00N1acT paspaxenuns ra3a 8 BOAOCTPYHHOM Hacoce.

Mpepnaraertcsa yCTPOUCTBO ANA KOHTPONS Ny3bIPbKOB ra3a B NoTOKe
Hed TecogepxXalluen XuakocTy, nporekaplLen B TpybonpoBoae (pUCyHoK).

YCTPONCTBO COAEPXNT INEKTPONUIHLINA AaT4vK 1, COCTOALLNINA U3 OBYX
3NEKTPOLAOB, UCTOYHUK NUTAHMA C PEryinpyemMbiM HarnpsaxXeHNem Ha Bbi-
X0Ae 2, Harpy304Hbifl pe3ncTop 3, pasaenuTENbHYIO EMKOCTL A1 CHATUS
UMNYNbCHbLIX CUFHANOB 4 N naMepuTens 4YacToThl U KoagduumenTa 3a-
NOAHEHUst UMNYALCOB 5. ATMOCHEPHbLIN BO3AYX C NOMOLLbLIO KOMMPECCO-
pa 6 npogyBaeTcs Yepes 030HATOP 7 U NPU NPOXOXAEHUN ero uyepes
auncneprartop 8 o6pasyeT Ny3sipbkyt O30HWPOBAHHONO BO3AyXa B XWUOKO-
CTu, nporexaiowei 8 Tpybonpoeoae 9.

MNpy nogave BOCTATONHOrC NOTEHUMANa MexXxay a1eKTpoiamu B
3AeKTPONpPOBOASLUEN XNAKOCTY (HedTecogepxawme CToHHbIE BOAbI) CO-
34a107TCA YCNOBNA ONA BO3HUKHOBEHUS MNOCTOSIHHOIO 3/1EKTPONU3HONO
TOKa MeXAY 9NEKTPOLaMU, KOTOPLIN HE OKa3biBaeT BIMAHUS HA NOKa3a-
HUS1 N3MEPUTENLHLIX NMpnBopos Ha Beixoae. Mpn noaxone nyswipbka rasa
K 9neKTpoaamM v NpPoTLIKaHMK OOHOr0 N3 HUX HabopaeTca peskoe npe-
KpaweHmne anekTPoNmMaHoro Toka, Nnpusoasilee K nosaBAeHUI0 UMMNYyNb-
COB TOKa Ha HArpPy3ouHOM PE3NCTOPE C aMnanTyaoit A. AnvrensHoCTb
VIMNYSIbCOB TOKA At OnpepensieTcs «BpeMeHeM HaXOXAEeHWUs» My3blPb-
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dyHKUMOHaNbLHas cxema YCTPONCTBA A KOHTPOMS Ny3bIPLKOB rasa: 1 —

DAaT4UK; 2 — UCTOMHUK NUTaHus; 3 — pesuctop; 4 — pasgenuTensHas

eMKOCTb; 5 — namepurtens 4actothl; 6 — KoMnpeccop; 7 — 030HAaTOp;

8 — aucnepratop; 9 — TpybonpoBoy,; a) cxema pPacnofAOKEHNA INEKTPO-

nusHoro partduka B TpyBonposoae; 6) avarpamma uMmnNynbCcoB 3NEKTPO-

IN3HOTO TOKA Ha Harpyske: A — amnnuTyaa MNynbeoB; At — ANUTENbHOCTD;
T, — nepuod MMNynscos
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KOB rasa Ha TOM WIN Ha APYroM U3MepUTeneHOM snexkTpoge. JTO 3a-
BMCUT OT pPa3MepoB My3biPpbKOB ra3a v CKOPOCTU NPOABUXEHUA UX B
notoke. Ona onpefeneHnsa KONUYECTBA NY3bIPLKOB rasa 3a eauHuLy
BPEMEHN, NMPOTEKAILLNMX Yepe3 3a1aHHYIO (NOKaNbHY0) 06nacTs XMAKo-
CTu, rae PAacrionoXeHbl M3MepUTenbHbIe 3M1EKTPOALl, UBMEPSIOT YaCTOTY
UMNYNLCOB TOKA HA HArpy3oyHOM pe3unctope. CneayeTr OTMeTUTb, 4TO
BANSAAHME PA3MEPOB My3blpbKOB ra3a U U3MEHEeHUs CKOPOCTU WX npo-
OBUWXKXEHWNSI B NNOTOKE HA TOYHOCTb M3MEePEHNS MMHUMANLHO, TaK Kak no-
ABfIEHNE NY3bIPbLKOB rasa B 06/1aCTU PACNONOXEHWS INEKTPOA0B uK-
CUPYETCH TO/ILKG HAa4anom ¢hpoHTa NpekpauleHns 3NeKTPOAN3HOIO Toka
Mexay anekTpoaamu.

K Apyroi konn4ecTBeHHON XxapakTepPUCTUKE My3blPhLKOB ra3a B XnUa-
KOCTU OTHOCUTCA CTEMEHb HACLILUEHHOCTH NOTOKA My3bipbKaMi rasa, Ko-
Topas onpegenseTca uamepenmnem koadhnumeHTa 3anonHeHUs MNYNb-
COB 3/1EKTPOAN3HOTO TOKA, YTO PABHOCKABLHO ONPERENEHNIO OTHOLEHUS
ONNTEeNbHOCTU UMNYJILCOB At k nHTepsany T, (Meproay) NOBTOPEHNA ux B
oonsax eanHnibl. Tak Kak ANImMTeNsLHOCTL MMMYALCOB U UX NOBTOpEHue B
OLMHAKOBOW cTeneHn oNpeaensioTcs CKOPOCTLIO XUOKOCTU B NOTOKE, TO
NpyU M3MEPEHUMN UX OTHOLLIEHWIA BANAHUE CKOPOCTU ABVXEHUSI NY3bipPb-
KOB ra3a B3auMHO UCKNIDYaETCA.

CnepyeTt OTMETUTL, 4TO NPEOIOXKEHHbLIA MMNYNLCHLIN METOA AB/S-
eTCs [OCTaTOYHO YHMBEPCaNbHbIM: N3MEHEHWE COCTaBa XWUOKOCTH Uin
CKOPOCTL NOTOKA HE BAWAET HA KOHEYHbIN pe3ynbLTat, Buibop 3HavYeHus
HaAYaNbHOrO IAEKTPONIN3HOIO TOKA TaKXKE HECYULeCTBEH, BO BCEX CNy4YasX
TapmMpoOBKa U3MEPUTENLHOro Aartymnka He Tpebyercs.

B cBa3y ¢ npUMeHeHueM BCNNbLIBAIOWMX Ny3blPpbKOB ra3a ang uc-
MolTaHUA YCTPONCTBA PACCMOTPUM PHUINYECKYIO KAPTUHY npouecca
BCNbIBAHUSA NY3biPbKOB B COOTBETCTBUM C OBLLENPUHATLIMN NPUHLMNA-
Mun. Tak Kak ans 8o4bl BA3SKOCTb n~10-2 kr/m-c, nnotHOCTe p= 10° kr/m?, a
yckoperue ceoboaHoro nagenus g ~10 mM/c?, To CKOpOoCTh BCTAbIBaHUS By-
der v=2,2-10 R? m/c. B HaweM cnyyae nyssipbkn ¢ paguycamm 0,1-
0,3 cM mMea/ieHHO BCMALIBAIOT CO CKOPOCTLIO 2,2-6,6 M/c. Mpu paccros-
HUM MexAay 3neKTPoAaMK SNEKTPONMU3HOIrO Aatyrka 1 MM Ny3bipbkU 310
paccrosHue nponayT 3a 0,45 n 0,15 M/C COOTBETCTBEHHO.

OnbiTHLIE U3MEPEHUS N SKCNEepUMeHTaNbHbie UccieaoBaHns Goinin
BbINONHEHE! B 1ab0paTopHbIX YCAOBMAX Kbi3bIIOPAMHCKOrO ynpasieHus
3KONOIrMn N oxpaHbl okpyxawuwen cpegbl (2003-2005 rr.). Npuuem oT-
B60p Npob CTOUHLIX BOA, Gbin NponsseseH U3 PasindHbiX HeDTAHBIX MEC-
TopoxaeHuit Koisbinopauickon obnactu. Huxe 8 Tabnuue npuBonaTcs
pe3ynbraTthl UCNbiTaHWMin CTOUYHbLIX BOA Ha cTaHun BKHC-1 mecTtopoxne-
Hust INTKKP.
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SddbekTUBHOCTL OUMCTKM HedTECOAEPXALMUX CTOUHLIX BOA

IMoka3aTenb NPOAYBKA O30HOM

HaumenoBaHue EannHnya nak 20 oaonn pprora—

KOM{1OHeHTa U3MEepeHus DoBanm ocraox | 0,
M Mr/O,n 6,8 6,60 5,8 12,1
Oxuncnaemocts XMK MrIOzn 10,0 2200,0 924 58
BIK, Mr/O,n 19,8 236,0 68,4 71,0
BaseweHHble sewecrsa Mr/n 40 180,0 77 .4 57
Cyxoi ocraTox Mr/n 332,5 45708,0 13072,5 71.4
XKecTkocTb Mr-axs/n 7.0 110,0 59,4 46
Kanbyui Mr/n 180,0 1600,0 672 58
Marnuit Mr/n 40,0 364,5 134,8 63,1
Xnopugut Mr/n 114.8 237515 7600,5 68
Cynsdarsl Mr/n 138,61 200 82 59
A30T HUTPUTHBLIA Mr/n 0,35 0,085 0,003 96,5
A30T HUTpaTHbIN Mr/n 4,72 0,321 0,1 68,9
HecdTenpoaykrot Mr/n 0,504 18,4 2,5 86,4
Xene3o obiyee Mrin 0,3 0,85 0,3 64,7

Kak BuaHO V3 gaHHbix Tabnuupl, B pedynbrare 030HUPOBaHUS CO-
[epXaHue MHOMMX KOMAOHEHTOB (MarHus, KaibLus, XN0pUaoB) CHU3UIOCH
BTpoe, cynbdaTos — B 2 paaa, xeneso obuwee — 8 npeaenax HopMbl. M3-
MEHSA YaCTOTY UMIY/ILCOB 3NEKTPOAM3HOIo TOKa, MOXHO perynnposartb
KONMMECTBO U pa3Mephbl My3bliPbKOB 030HOBO3AYLIHOW CMECH, oBbilas
cTeneHb O4UCTKU BOAbI.

Tikeneit TpybakyObipbiHAa eHAENneTiH OpTamMeH 030HHbLIH ©3apasacepitin Tuimainiri kapa-
cThipbinfaH. TpyOakybbipbiHAa aFaThidi MyHalblbap CyMbIKTLIH afbiHAafbLl ra3 KkebikTepiH
6Gakbinay yuliH Kypan YChIHbINFaH.

TyhinAai cespep: 030K, MyHanbibap cyibikTap, Tpybakybuipnapbi.

The efficiency of ozone interaction with medium treated directly in a pipeline is considered.
The device for control of gas bubbles in a flow of oil-containing liquid flowing in a pipeline
is proposed.

Key words: ozone, oil-containing liquids, pipelines.

Appec: 050013, r. Anmatel, yn. Catnaesa, 22
KasHTY um. K. K. Catnaesa
Ten.: (3272)92-48-04
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YK 66.074 MPHTN 61.13.15, 70.25.09

YNLTPAOUNBTPALIMOHHAA OYUCTKA CTOYHLIX BOL,
LWLIMHHON NPOMBbILLLIIEHHOCTHM OT NAB

C. O. Tacranbexon, J1. M. CaraeBa, k.7.H., b. C. lllaxupos, n.T.H.,
M. M. Caraes, K.T.H.

HOxHo-KasaxcTaHCckuit rocyRapCTBEHHbIV YHUBEpCUTeT
nMm. M. AyezoBa

MembGpaHHble annapaTthl NCNOML3YIOTCA NPU OYNCTKE ¥ pasaene-
HUW XUAOKUX N ra3oo6pasHbix cMecel METOAOM YNbTPa- U MUKPODUNbLT-
pauuu, obpatHoro ocmoca, MembpaHHOi pUCTUANSLUUKU U APYIUX Mem6-
pPaHHbIX NPOUECCOB B XUMUYECKON, MUKPOBNOROrMYECKOM, LLIMHHON, NNU-
LWEBOIA U APYIrMX OTPACAX MPOMbBILUNEHHOCTH,

C uenbio poctTwxeHns Heobxoammoro acggekra QUUCTKN CTOHHbIX
BOA, LWIMHHOW NPOMBILLIAEHHOCTU OT Tanbka M MblILHOro pacteopa MAB,
YCTpaHEHNsi He4OCTaTKORB CYLLECTBYIOUMX NPOLECCOB HaMu paspabora-
Hbl TEXHONOrWS O4YNCTKM U MemOBpaHHbIi annapar.

MembBpanHbIin annapaTt COCTOUT M3 NPAMOYTOALHOIO KOPNyca, Gpunb-
TRYLMX 3NemMeHToB B popMe napannenynena, HUWXHel npsMoyronbHoN
peLlueTKn Co CKBO3HLIMU OTBEPCTUAMY, NPOMEXYTOYHON NPAMOYIroALHOMN
pELETKN CO CKBO3HLIMU OTBEPCTUSAMMK, KOTOPAs OEPXUTCA BepTUKanb-
HbIM HanNpPaBASIOWNM KPENNEHNEM, BEPXHEN NPSAMOYIrOnLHOU peweTky,
LITYUEPOB 418 BBOLA MCXOAQHOW CMecH, BbiIBOAA KOHUEHTpaTa 1 dunbt-
para (puc. 1).

MembpanHui annapar pabortaet caeaytouwmmM obpasom. UcxoaHas
CMECh NoJ fasneHuem yepes wrynep 8, KOTopbIit PacroNoXeH B KOpny-
ce 1, yepes CKBO3HbIE OTBEPCTURA S B HUXKHER NPAMOYTOnLHONW pelueTke 3
nocrynaeT B MmexmembpaHHOe NPOCTPaHCTBO, OMBIBAET HAPYXXHLIE MOBEP-
XHOCTY napannenunegHbiXx GuabTPYIOWNX INEMEHTOB 2 N BLIBOUTCSH
Yyepes CKBO3HbIE BbIPE3bl 5 NPOMEXYTOYHON NPAMOYFONLHONW petueTkn 4.
3arem HanpaengeTca Yepes wryuep 9 B BUae KoHUEeHTpaTa B cOopHmK.
DOunbTpaT BLIBOAUTCS YEpe3 BEPXHIOID MPAMOYIrOfbHYI0 peleTky 7 v
wryuep 10.

DdunbTpylowme anemMeHTe B hopme napanennenunena obecneyu-
galT GONbUWYIO YAENbHYIO NOBEPXHOCTL MEMOpPaHbl U COOTBETCTBEHHO
yBenmyeHme Nnpon3soanTeNnsHOCT MeMmBpaHHOro annapara, a Takke y-
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pOoUEHNE KOHCTPYKUUK annapara, 410 No3BonaeT 06nerynts 3ameHy mem-
6paHbl Npu ee gedopmaumn.
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Puc. 1. MembpaHHbiid annapart: a) obwumi Bug ycrpoictsa membGpaHHoro an-

napara; 6) membpaHHbiii anemeHT; 1 — Kopnyc; 2 — huneTpylowmne NemMeHTsl B

dopme napannenuneaa; 3 — HWKHSAS NPAMOYrOfibHAA pelleTka CcO CKBO3HbLIMM

OTBEPCTUSAMU; 4 — NPOMEXYTOYHAs NPsSMOYronbHan peluetka; 5 — ckBo3Hble

oTeepcTyn; 6 — BepTUKanNbLHOE HanpaBnslowee KpenneHue; 7 — BEpXHsAs nNps-

MoyronbHas peuwleTka; 8 — wTyuep Afs BBOAA WCXOQHOW cMeck; 9 — wTyuep
ANA BbiBOAA koHUeHTpara; 10 — wryuep Ans sbisoaa gunsrpara

Bopa, coaepxalian Tankk v MbliibHbiM pacteop MAB, nogaercs nog
DAaB/IEHMEM Yepesd LWTYLep CHU3Y BBEPX, NOCTynaeT B MexmMembpaHHoe
npocTpaHcTBO. MpY 3TOM OYMLLLEHHBIA BOOHbLIMA NOTOK, NPOCOHUBLUIMIACS
Yepes Nopsbl MembpaHbi, nonasaeT B 060N04Ky MeMbpaHHbIX 3N1eMEeHTOB,
OTKYHa BbIBOAUTCH NEPMAT Yepe3 BEPXHIOIO MPRMOYIOfibHYIO PeLleTky v
wTyuep.

PesynbraTthl ONLITHO-NPOMBILUAEHHbIX UCTbiTaHuil Ha 3A0 «UHTEp-
KOMUWMNHa» nokasanu adpPeKTUBHOCTE U NEPCNEKTUBHOCTL NPEANCXKEH-
HOM TEXHONOMMN MEMBPaHHOM O4YNCTKI BOAHOIO NOTOKA OT Ta/lbKa 1 Mblflb-
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Puc. 2. BrnunHve paenexus Ha atbdeKTMBHOCTb OUUCTKN BOAHOTO NOTOKa
OT MbINbHOTO pacTsopa MAB

Horo pactsopa MAB, BO3MOXHOCTL €ro IHUPOKOro NPUMEHEHUs B XUMN-
4eckoin, HepTEXMMUIECKON OTPACNAX NPOMbILLAEHHOCTN /19 OYUCTKW CTOM-
HbiX 804, 3¢dDEKTUBHOCTL M3BEYEHNS TANLKA U MbINLHONO pacTsopa
NAB gocturaet 99 % (pwc. 2, Tabnuua).

Pe3aynsTarhi MPOMbILEHHBIX NCbITAHNHA
ynsTpadunbTpauMOHHOIO U3BNEYEHNS TanbKa
1 MbubHOro pactaopa lNAB

Mokasartens l Copaepxarve

HavyanbHas KOHUEHTpauuA Tanbka, krim® 3
KoHeuHan KOHUEeHTpauws Tanbka, Kr/m? 0,06
HauanbHas KOHUeHTpauua mbinbHoro pactsopa MNAB, kr/im® 1,5-10°
KoHeuHas koHueHTpauusi MoiibHOro pacrsopa MAB, krim® 1,510
CKOpPOCTb BOAHOrO noTOKa, M/C 8,3-10
MpoapayHocTb, M 0,15
O6wan KecTKoCTb, ki 3Kka/m® 0,0091
BaselueHHbie BellecTsa, Kr/m® 0,1
OtbhexkTnBHOCTL M3BnNeueHus, % 98-99
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Memb6paHHbLI annapaTt ¢ HernoABWKHbIMU MeMBpaHHbIMN 3eMeH-
TaMy no3BonsieT ¢ Haubonbwein 3PpPEeKTUBHOCTLIO NPONIBOAUTL MPO-
LECC pa3penenHns CMeciu 3a CHET CHUXEHUS BAVAHUS KOHUEHTPALMOH-
HOM nonsipMaauunu.

C uensbio panbHerwero passuTisg pasgeneHns CMecu U ynbTpa-
PUNbLTPAUMOHHONK O4YUCTKI BOAHLIX MOTOKOB BO3MOXHO NpeaocrasneHne
TEXHONOrMM N KOHCTPYKLUMW annapara.

EH ynkeH TuimginikneH KOHUeHTpauusnbik nonspusayusiHbif acepid vemerngeTy ecebi-
HEeH KocnaHbl 6enin any Npouecid Xyprisyre mymkiHaik SepeTid CyAbiK xaHe rasfa ykcac
Kocnanapast ynsrpacduneTpauusnslk Ta3apty med 6enin anyra apHanfaH membpana-
NbiK annapaTTbhlf KOHCTPYKUMACH xacanfaH. MembBpaHanblx annapaT pesuHa
6HepkacibiHiy arbiHAbl CynapbiH Ta3apTy YLWiH nanganadbina anaHagb).

Tyninai cesnep: membpaHansik annaparrap, ynsTpaduneTpaunsabik Tazanay, arbiH-

Abl cynap.

The design of membrane apparatus for ultrafiltration treatment and separation of liquid
and gaseous mixtures allowing with highest efficiency to separate mixtures at the ex-
pense of decrease of concentration polarization is developed. The membrane apparatus
may be used for sewage treatment of rubber industry.

Key words: membrane apparatuses, ultrafiltration treatment, sewage.

Appec: 160000, r. LUsimkeHT, np-T Tayke-xaHa, 5
IOKTY um. M. Ayesosa

Ten: 8 (3252) 53-50-48
dakc: 8(3252)21-01-41
E-mail: biblioteka@ukgu.kz
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YK 582:579 MPHTU 34.27.17, 34.29.25

MNAPA3UTHbBIE N’PUBL! UHTPOAYLIEHTOB
B rNABHOM EOTAHUYECKOM CALY
r. AIMATDI

B. I. Bannesa, k.6 .H.

NHcTUTyT 6oTanukn n dutouHTpoayxumm MOH PK

NpoBeAeHo U3yyeHne 3apaxeHHOCTU NapasnTHLIMK rpubamu ape-
BECHO-KYCTaPHUKOBBLIX PACTeHUA aByX 3KCno3muuin — «Cubunpe n fane-
Huin BocTok» 1 «Kpeim, Kaskaa, Esponan.

Akenoanuma «Cubupsb 1 JansHui Boctok» Ha Tepputopun 6ota-
HUYECKOTO Cafa PacnonoXeHa B LeHTPaNbHOR ero 4actu, Ha naowanu
oKONO 7 ra, rae B HacTosawee spemsa npouspacrtaet okono 100 supos,
$OpM ppeBecHO-KYCTaPHUKOBLIX nopofg, npescrasutenein Cubupmn u
Aanbxero BocToka.

N3 MyMHUCTO-POCAHLIX FPUBOB C CepeauHbl MIONA HAYNHAIOT CBOE
passutue rpub Trichocladia caraganae Neger Ha kaparaHe ppeBosu/fl-
HoW (Caragana arborescens Lam.) n Phyllactinia suffulta Sacc. f.betulae
Thuemen Ha 6epe3se manbuxypckon (Betula manshurica (Rgl.). Ha xapa-
raHe ApesoBULHON MyYHUCTBI HaneT 6onee NNOTHLIA, BOMNOYHELA, pa3-
BuBaeTCA Ha 0benx cTopoHax nucta. Ha nuctbsax 6epesnl HaneT cnerka
3aMeTHGLIN, Halle - Ha HYDKHEN cTopoHe nucTa. B ceHTabpe-okTabpe Ha-
6monaerca 06unsHOe hopMUPOBaHUE NAOLOBLIX TN — KNeicToTeumes.

N3 pxaBuuHHbLIX TpUBoB B 3KCno3uumn Hanmbonee pacnpocTpaHeH
rpub Gymnosporangium confusum Plowr. Ha pasnu4Heix Braax 60spbitl-
Huka: 6. paypckuia (Crataegus dahurica Koehne), 6. 3eMHOMACHIN
(C. chlorosarca Maxim.), 6. MakcumoBu4da (C. maximowiczii
C. K. Schneid.), 6. nepucroHaapesanHsiit (C. pinnatifida Bge.). N3 pgpy-
'MX BUIOB PXaBYMHHLIX rpubos Melampsora allii-populina Kleb. Buisis-
neH Ha ogHOM Buae — Tornone Makcumosuda (Populus maximowiczii
A. Henry) n Aecidium rhamni Gmel — na xecTtepe yccypuiickom (Rhamnus
ussuriensis Ja.Vassil.), Aecidium berberis Gmel. — Ha 6apbapuce aMypckom
(Berberis amurensis Rupr.). Pazeutne rpudos HaYMHAETCH C KOHUA Mad.
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Ha BepxHeit cTopoHe nucTa pas3syBaloTCs KPacHOBATO-Bypbie NATHbLILL-
kv rpuba ~ CNEpMOroHuu, Ha HUXHeR — auun rpuba.

B 3aBucumMoCTU OT NOrogHbIX YCNOBWIA rOAa Nnepebie NPU3Haku 8
BKAE PA3IMYHbIX NATHUCTOCTER HABMNIOAAITCA Ha KOCTOYKOBbLIX pacTe-
HMAX C cepegmHbl mas. «[bipyatan NAaTHUCTOCTL» (BO36yauTens Stigmina
carpophilla (Lev.) M. B. Ellis.) otMeueHa Ha suiuHe caxanuHckoid (Cerasus
sachalinense (Fr. Schmidt) Kom.&Allis.), cnnee konwouen (Prunus
spinosa L.). NopaxeHue 60ApbiWwHWKa gaypckoro, 6. MakcmumoBuya rpn-
6amun Phyllosticta michailowskoensis Elenk.80hl., Septoria crataegicola
A.Bond.&Tranz. HabnogaeTca € MIOHA 1 00 KOHLUA Beretaumn pacTeHunit.
Torula sp., Diplococcium spicatum Grove 6binn BbiSIB/IEHbl Ha TpeLwuHax
KOPbi U KOXWLLI PO3bi KOPUYHON (Rosa cinnamomea L.), Ha Kope Cyxon
BETKU KNeHa noxHoanbonbaa (Acer pseudosieboldianum(Pax)Kom.).

Mpu cbope repbapnes Ha NUCTbAX MHOMMX PaACTEHWUIA BLIABNEHLL
PA3NVYHbIE NATHUCTOCTU, O4HAKO NPV MUKPOCKONUPOBaHMN rprbbl Ha HMX
He Bbinu 06HapYXeHbL.

B pe3ynbrate 06cnefoBaHus BbiSIBAEHb TAKKe YCTOWYMBLIE BUAbI
OPeBEeCHbIX U KYCTapHUKOBLIX pacTteruit: bapbapuc amypckuia (Berberis
amurensis Rupr.), 6apxat amypckuin (Phellodendron amurense Rupr.),
6. caxanunHckuit (Ph.sachalinense(Fr.Schmidt)Sarg., 6epe3a MuaneHnop-
da (Betula middendorfii Trantv.et Mey), 6epecknet Maaka (Euonymus
maackii Rupr.), 8as nonactHoin (Ulmus laciniata (Trauv.)Mayer.), rpywa
yccypwuiickas (Pyrus ussuriensis Maxim.), xxectep yccypuinckuin (Rhamnus
ussuriensis J.Vass.), xuimonocts Maaka {Lonicera maackei Rupr.), kapa-
raHa yccypwiickas (Caragana ussuriensis(Rgl.)Pojark, kneH MoHO, wnu
MenKonUCTHLIM (Acer mono Maxim.), kneH noxHo3ubonbpa (Acer
pseudosieboldianum (Pak.)Kom., nuna Taku (7ilia taquetii Schneid.), opex
3ubonbpa (Juglans sieboldiana Maxim.), ny3sipennogHuK amypckuin
(Physocarpus amurensis Maxim.), posa Makcumosuua (Rosa
maximowicziana Rgl.), psbuHa (Sorbus sp.), pAOUHHUK PABNHONNCTHBIA
(Sorbaria sorbifolia A.Br.), cekypuHera nonykyctapHukoas (Securinega
suffruticosa(Pall.)Rehd.), cupeHb amypckas (Syringa amurensis Rupr.),
cupeHb Bynbda (S.wolfiC.K.Schneid.), Tonons Makcumoswda, (Populus
maximowiczii Henry), asceHb MaHb'WKypCkuin (Fraxinus mandschurica Rupr.).

Skcnoanuun «Kpeim, Kaskaa, Espona» 3aHumaeT nnowagb OKo-
no 9 ra, 3gecb nponspacraeT 53 81naa OPEBECHbLIX N KYCTapHWKOBbLIX pa~
cTeHuit n3 22 cemeincte. MHorve naroreHHbie rpubbl NpakTUdeckm
BCTPEYAIOTCH HA NPEeACTABUTESNSX OLHUX 1 TeX Xe PONOB BbICLLIMX pacTe-
HWIA, HO NHTEPECHLI C TOYKN 3PEHUNA BUAOBOIO PasHOO6pasUA NMUTaKLLLKX
pacTeHuin. Tak, M3BECTHLIA MY4YHUCTO-POCAHOA rpub Sphaerotheca
pannosa Lev. var.rosae Woron. oTmMedeH Takke Ha pos3e cuaon (Rosa
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glauca Pourret.). OQpyroii rpné Trichocladia caraganae Neger. scTpeya-
€TCs Ha KaparaHe apesosuaHon (Caragana arborescens Lam.}, npous-
pacraiouen n Ha Apyrux akcnosnumax caga. Microsphaera alphitoides
Griff.& Maubl. senaercs luMPOKO pacnpoOCTPAHEHHbLIM TAaTOreHOM, Bbi3bl~
BAOWMM MYYHUCTLIA Haner Ha nucTeax ayba (Quercus robur L.). U3
pXaBunHHbIX rpuboB uasecTHbin rpnd Gymnosporangium confusum
Dearn. oTMeueH Ha MHOrMx Bupax cemeicTa Hosaceae: BOAPbLILANK
koniounir (Crataegus oxyacantha L..), aitBa 0BbIKHOBEHHAs, NPORONroBa-
Tana (Cydonia oblonga Mill.), mytumyna repmanckasn (Mespilus germanica
L.). U3 gpyrux pxasunHHbix rpubos — Aecidium berberis nopaxaeT dap-
6apuc obblkHOBeHHbIN (B.vulgaris L.), 6. BocTO4HbIA (B.orientalis
C.K.Schneid.), Aecidium rhamni — Bunbl poga Rhamnus: xectep cnabm-
TenbHbih (R.catharctica L.), x. ckanoHi#t (R.saxalitis Jacq.) oTHOCATCS K
M3BECTHbLIM U LWMPOKO PacnpocTpaHeHHbiM rpubam Ha TeppuTopuy caga.
Phragmidium disciflorum(Tode) James oTMeyeH TONLKO Ha OAHOM BULE
wunoeHuka aénovHoro (Rosa pomifera Herrm.).

B uenom passutue pxXaBYUHHLIX TPMOOB B cCapy NpUXoauTca Ha
cepegunHy Mas 1 npoTekaeT 40 KOHLUA Beretauunn pacteHnit. MNapannens-
HO Pa3BMBAIOTCH rPUOLI, BbI3bIBAKOLUME PA3NNYHBLIE NATHACTOCTU HA NKUC-
TeIX pacTeHuid. B nioHe-uone HaYMHaIT Pa3smnBaThCA MyYHUCTO-POCH-
Hbie rpunbbi.

B akcnosnuun MHOrue Buas cemenctaa Rosaceae takke nopaxa-
I0TCA «AbIPYATON NATHUCTOCTLIO», WNPOKO pacnpocTpaneHHow B Kasax-
ctaHe. B cunbHOW cTeneHn et nopaxaloTca KU3UAbHNK MHOMOLBETKO-
Bbilt (Cotoneaster muiltiflorus Bunge), Mmunaans crenHoit (Amygdalus nana
L.}, causa lNuccapamn (Prunus pissardii Carr.), aiiea 06blKkHOBEHHas, Npo-
aonrosartas (Cydonia oblonga Mill.). Y13 rpuboB, Bbi3biBaAIOWKX «MSTHUC-
TOCTb» ANCTLERB, pacnpocTpaHeHsl Marssonina rosae (Lib.)Died. — mapc-
COHWO3 NucTweB po3 (Rosa canina L.), Piggotia astroidea Berk. et Br. —
YepHyIo AATHUCTOCTb NUCTLEB BA3a MenkonuctHoro (Ulmus parvifolia
Jacq.).

BbigsgneHsl Buabl pacTeHuid, yCTOWHMBLIE K PA3NUYHLIM FPUBHBIM
6onesnsm. 310 — rpywa noxonucTtHas (Pyrus elaeagrifolia Parl, vpra kpyn-
HonucTHast (Amelanchier ovalis Medic.), vpra oOBanbHOANCTHAESR
{Amelanchier florida Lindi}, cmopoauHa anbnuiickans (Ribes alpinum L.),
KneH MoHTunminckuia (Acer monspessulanum L.), wuvnoBHuk (Rosa sp
Ne 11) v gp.

Ana cHxkeHna passuTyus 1 pacnpocTpadeHus so3byautenell onac-
Hbix BONesHen (MyYHUCTas Poca, pPXaByuHa, NATHUCTOCTU) NPOBOAATCH
exerogHoie GUTOCaHNTAPHbIE MEPONPUATHS MO OYNCTKE IKCNO3NLMIA OT
YCbIXaIoLIX YacTel PacTeHra, BbiB0O3 GNaBLUMX INCTLEB, BETOK; KOMINEKC-

169



Hbie BeceHHe-neTHue obpaboTku ot Bpeautenei u 6oneanein 0,2-0,3 %
npenaparamu BEW-58 + dpyngason. Ouerka BUAOBON YCTONHMBOCTY Ope-
BECHO-KYCTapPHUKOBbLIX PACTEHWU K ONacHbiM 60n1e3HAM NO3BONAET BbiA-
BUTb U PEKOMEHAOBATE MEHEE NOPAXAEMbIE BUALI ANA 03€NEHUTENBHBIX
paboT B ropoaCKNX yCnosusix.

Anmatbl KanacbiHblH 6oTanukansik GaFbiHAaFbl UHTPOAYLUMPIEHTEH SCIMAIKTEPAIH ex
KayinTi aysipynapbl cunartranfai. SciMAixTepii KoprayablH XUMUANLIK KypangapbiH Kof-
AaHbLIN aybiPYNapAblH KO34bIPFBILLTAPbLIHBIK TapafyblH TOMeHAeTy GoibiHILa npakTuka-
nblK YceiHbicTap BepinreH.
Tyninai cespep: nHTpoayuupneHreH eciMaiktep, 6orannkanslk 6akrap, ecimaix aybipy-
napbl, 8CiMAIKTepai Kopray.

The most dangerous diseases of introduced plants in the Botanic Gardens of the city of
Almaty are described. Practical recommendations for decrease of spread of pathogens
with use of chemical means of plants protection are given.

Key words: introduced plants, Botanical gardens, diseases of plants, protection of plants.

Appec: 050040, r. Anmarbl, yn. Tumupsnaesa, 361
NBEneP

Ten./®akc: (3272) 47-61-24
E-mail: balsheker@nursat.kz
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NUEBASR NPOMbLILIJTIEHHOCTb

YK 664.78 MPHTU 65.29.33, 55.63.31

APOM3BOACTBO KPYN
HA YHUBEPCAJIbHbIX MUHK-JIMHUGX

A. A. Pymsinyes, K.7.H.

KocTaHaickuit MUHXEHEPHO-3KOHOMUYECKUIA yHBEPCUTET
vm. M. lynatosa

B nocnepHue roapl npeanpuaTUR arponpoMsl LLIIEHHOIO KOMANeKca
OPUEHTUPOBAHLI HA nNepepaboTKy CEeNnbCKOX03RNCTBEHHOMO ChIPbS HENOGC-
pPeacTBEHHO B MeCcTax ero NnpouseoacTea. tum obecneunBaeTca noBLI-
LeHNe 3aHATOCTN CENbCKOT0 HaceneHusi B Nepuo], MexceaoHbd, Cokpa-
uleHme NoTepb Cenbxo3nNpPoaykumMn, CHUXEHWEe 3aTpaTt Ha ee TpaHCrop-
TMPOBKY. KpoMe TOro, NnoaABRseTCs BO3MOXHOCTL Bonee ag¢ekTMBHO Uc-
nonbL308aTk NOBOYHLIE NPOAYKTH NEpepaboTk CeNbXO3CHIPLA U YI0B-
NeTBOPUTL CNPOC MECTHOIRO HAaceneHna Ha NPOAYKTHLI nuTaHus. B ceasn
C 3TUM ONpPeAenunicsa NoBbILWEHHBIR CrIPOC Ha TexHonornyeckoe o6opy-
noBaHue Nno nepepaboTke PasnuyHLIX KPYN B Ce/IbX03NPON3soacTse.

Ha BHyTpeHHem poiHke KasaxctaHa v ctpaH CHIC npegnaraiworcs
pasnuyHbie arperarHble Kpynos3asohb Manoi MOUHOCTU NpoM3BcanTenb-
HocThio o1 100 po 500 kr/4. OCOBEeHHOCTL TEXHOAOrMYECKON CXxeMul pabo-
Thl 9TVIX KPYMNO3aB80OA0B MO CPABHEHUIO C NPOMBbILLINIEHHOW — B 3HaYUTENb-
HOM COKpaLLEHUK Y1CNa TEXHONOrYeckux onepaumit. MNpuyem mx cokpa-
LeHue obycnaBnmBaeTcs, Kak NPasnsio, He CToNLKO TPeboBaHMUAMM K Ka-
4ecT8Y N HOPMAaM Bbix0Aa BuipabaThiBAEMOro NPoaykra, CKONLKO MUHW-
MansHO HeadbxopnmbiM Habopom obopyaosanna. Habop o6opyaosaHus
3TUX MUHU-KPYNO3ABOA0B He 06ecneynBaeT BLINonHeHus Tpebyemsix Tex-
HONOFMYecKux onepauuit. B cBaAsn C 4eM UMeeT MEeCTO HU3KUIA BbIXOA,
roTOBOM NPOAYKUMM NPU NPOM3BOACTBE KPYI, KOTOPLIN HEe OTBeYaer aei-
CTBYIOLLMM CTaHAapTaM KadecTsa.

MNonsiTkn BHEAPUTEL PA3BUTLINA TEXHONOIMYECKUA Npouecc noaro-
TOBKM U nepepaboTky 3epHa Ha MUHM-KPYNO3aBoAax No TPaaNLMOHHONR
TEXHONMOT UKW NPUBOAAT K 3HAYUTENIbHOMY YBOPOXAHMIO e0MHNLLI NPOAYK-
UMK, Tak Kak LUeHbl TaKUX MUHWN-MPOU3BOACTE NPaKTUYECKW HE OTNIYaioT-
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CSl OT UEH KOMMAEKTHbLIX KPYNo3aBOoA0B NPON3BOANTENBHOCTLIO CBbILLE
500 kr/4, a yaensHbie 3KCnAyaTaumoHHbie 3aTpaTtbl 3HAYMTENLHO MOBbI-
waioTes (paHHbie 3AO «Arpotexmaus», Poccuq).

Mcecneposarusamu LienmrHoro Hay4Ho-MccnenoBaTensCkoro UHCTH-
TyTa MexaHmMaauum v anekTpuduxaumm ycTtaHoBneHo, Yto Haubonbuive
3aTparhkl npu nepepaboTke Takux KpynaHbiX KynLTyp, Kak rpeunxa, oBec,
AYMEHb, MO TPAAULNOHHON TEXHONOT K NPUXOORTCSH HA MMAPOTEPMMNYEC-
kyto obpatorky (I'TO). fons kanuTanbHbLIX 3aTpaT Ha npuobperexne 060-
pyaosaHua ans MO 3epHa Takux kyneTyp coctaenset 40-50 % obwen
CTOMMOCTU OCHOBHOro O60pYyAOBaHUNA, & SHEPreTudeckme 3arpartsi Ha
npoeepeHue F'TO, HanpuMep rpeunxu, npesbitwaiot 90 % obwux 3arpar
3Hepruu Ha ee nepepaboTtky. C UCNOAbL30BaHUEM HETPEANLMOHHDBIX CMO-
co6oe ['TO Ha npeanpuaTusx Manoi MOLWHOCTM BO3MOXHO CHUXEHUE
aTux aarpart B 1,5-2 pasza. [lpn 3TOM 3aTpathl Ha NepepadoTKy TOW Xe
rpeyMxu conocTaBUMbl C MOAHOKOMIMJIEKTHOW NMHUEN Npon3BoanTeSb-
HOCTbLI0 500 kr/4, Npy MeHbLUMX 3aTpaTtax Ha npnobpeTeHne 06opyaosa-
Hus. OaHako 3 PEKTUBHOE NCNONL3OBAHUE 3TUX AMHWUA BOSMOXHO NpU
roaossix c6bemax nepepaborku 3epHa He meHee 500 T.

B ycnoBusax depMepckux v KPeCcTbAHCKUX XO03INCTB exXerogHbie
ob6bembl nepepabaTbiBaeMoro Chipbs LienecoobpasHo cbecneyunts 3a cHeT
pacLimpeHmng accopTuMeHTa Kpyr, sbipabaTtbiBaemMelx Ha YHUBEPCaANbHbLIX
JUHMAX. IT0 NO3BOAUT 3¢ PEKTUBHEES UCMNONL30BATh ChIPbE N KOHBIOHK-
TYPY CNpoca Ha pbiHKe CObITa FOTOBOM NPOAYKLMUMU.

B CeepHom KazaxctaHe BO3AeNb!iBAIOTCS rpeyixa, Npoco, oBec, a4-
MeEHb, ropox. NepepaboTka 3TUX KyNbTyp BO3MOXHA Ha KOMMNEKTHbIX Mpe-
yesaBoaax MaNoN MOLWHOCTI, TaK KaK OHW BKAIOYAIDT NOYTU BCE TEXHONO-
rMyeckye onepauum no NPon3BOACTBY Kpynbl, B TOM yucne n MO, [na
peanusauny aToro NPon3BoACTEA HEOGX0AVMO BLISBUTL PaUMOHasibHbIe
CXEMbl TEXHONOrMYecKoro npouecca u paspabortats AONONHUTENLHOE
obopygosaHve, obecnednBalouiee MHOrogyHKLMOHaNbLHOE UCNONL30Ba-
HME KOMMIeKca MallvH No nepepaboTke pasnuyHLIX KynbTyp.

B cBa3n ¢ 3TuM akTyanbHboiMU ABASIOTCA 060OCHOBaHWe 1 paspa-
60TKa TEXHONOTVU Y CPEACTB MEXAHN3AUNN COBPEMEHHBLIX KOMMNIEKCHbIX
MUHW-KPYNO03aBOA0B, HA3NPYIOLLIMXCH HA LenecoobpasHoM CokpatleHnn
OTAENbHBIX Ofepaumii C UCNOML3OBAHUEM HETPAAUUNOHHLIX, Bonee ae-
LWeBbiX U AOCTYNHbLIX cnocoboB 'TO 3epHa U NO3BOAAIOLNX MOAYUNUTE
Kau4eCTBEeHHYI KOHKYPeHTOCNOCOOHYI0 NPOoayKUMio B PaCLIMPEHHOM ac-
COpTUMEHTE.

Hamu paspaboraHa TexHONOrus n U3roTosfieHa yHUBEpCcanbHas
MUHK-ANHUS Ang nepepaboTky 3epHa rpeysmxu, AUMeHs, ropoxa u OBca B
Kpyny (pucyHoK, Tabnuua).
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TexHonoruyeckas cxema yHuBepcanLHOW MUHU-NMHUKA 1O nepepaboTke 3ep-
Ha B kpyny: 1 — nponapuearens; 2 — cywwrnka; 3, 6, 7 — byHkepsbl; 4 — 6nok
MarHuToB; 5 — yHMBEpPCcanbHas MawuHa ANA OYMCTKYM ¥ KanubpoBKW aepHa;
8 — acnupauvioHHana cuctema; 9 — BanbLeaeKoBbih CTaHok; 10 — wenywunb-
HO-wWnKuoBanbHan MawuHa; 11 — UMKNoH; 12 — yeHTpobeXHbin WenywmnTens
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TexHuveckas XapaxKkrepucruka YHuBepcansHas MyuHu-

YHMBEPCanbHO# MMHU-TNHUN NVHUA NpeactaesnseT cobon
Habop MawwuH, scnomora-
HaumerosaHue nokasarens 3HaveHue TeNnbHLIX YCTPOWCTB 1 060-
pyaoBsaHusi, obecnednsalo-
TexHunyeckas Npou3soANTENLHOCTH X BLINONHEHNE TeXHONO-
no ceipblo, kr/4 npu nepepaboTke: ruyeckux onepauuin nepe-
rpeunxm 250 paboTku 3epHa B Kpyny.
SUMEHs B NepnoByio Kpyny 300 K BCMOMOraTenbHbIM YCT-
policTBam v 060pYA0BaAHMIO
ropoxa 600 . .
OTHECEHbI: NPUEMHbLIN 1
0BCa 300 NPOMEXYTOUHbI BYyHKepbI,
CymmapHan ycTaHoBfieHHan mowy- CKpebKOBbIe U BWHTOBLIE
HoOCTh, KBT 112 KOHBEMepsl.
Pabouee pasnenue napa, MMa 0,07 TexHonorus nepepa-
3anumaemas nnowaab, M2 95 60TKY 3epHa B Kpyny ocyLie-
O6enyxuBaroLmuii nepcoHan, den. 2 CTBNIETCA CNEAyLLMM 06-

pasom. MNocne npeasapu-
TeNIbHOM OUUCTKY 3EPHO rPEeUNXU, AYMEHs, ropoxa Unvi CBca NoAaeTCa Ang
ruapoTepmMudeckoih obpaboTkm B nponapusartens 1, a 3aremM gnsa cyuw-
Kn — B cywmnky 2. Npennaraemoein pecypcocbeperaiowmii koMbuHnpo-
BaHHbIM cnoco6 MO BkoyaeT COBMECTHYI0 TepMoobpaboTky npun Tem-
nepartype rpeouwein nosepxHoctn 165-205 °C ¢ npornapruBaHueM napom
n36bIToNHOro AasneHus 0,07-0,13 MIa, cywky v oxnaxaerve [1]. o okoH-
yaHuu 'TO 3epHO NOJAETCH B YHUBEPCANLHYIO MALUUHY AN OUUCTKU ”
Kannbposkn 3epHa 5. 3aeChb Xe NPONCXOANT pasaeneHne 3epHa rpeqn-
X1 Ha TpW dpakuum, a 3epHa OBCa, AYMEHA U ropoxa — Ha ase dpakunu
10 KPYrHOCTH,

Mepsasa dpakuma 3epHa TON MU UHOW KyNbTypbl Yepesa 610K mar-
HUTOB 4, OYMLLaIOLW MM 3EPHO OT METAJNIOMArHUTHLIX NMpUMecein, noagaeTca
Ha wenylweHune: oBca — B ueHTpobexHom wenywurene 11, rpeunxm — 8
BANbLUEASKOBOM CTAaHKe 8, auMeHb W FOPOX — WERYWINTCS U wnndyeTca B
wenywwibHo-wnudosanLHON MawvHe 9. Bropas dpakuus 3epHa sume-
HH, rOopoxa, 0BCA, UNx BTOpasa 1 TPeTba ppakumu 3epHa rpeumnxin, nogaioT-
Cca B NPOMEXyTOoUuHbIN ByHkep 6 ansa nocnegylowen nosTOPHON nepepa-
60TKMN.

B npougecce wenyuwenns 060n04Ka 1 Myyka 3epHa rpeumxu v osca
YOANKIOTCH Yepes3 acnupaunoHHylo cuctemMy 12 B ByHkep 7, a auMeHs v
ropoxa — B uuknoH 10.

MpoaykT wenyweHna (CMEeCh 3epHa, KPynbl, 060n104eK 1 My4Kin) No-
[aeTca B YHUBEPCAaNbHYO MawivHy 5 ans oTaeneHmns Kpynsl OT 3epHa v
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ACONONHUTENLHOIO oTaeneHua obono4vek U Mydku. lNocne pasgenenns
Kpyna 3arapusaeTcs B MetlKKn, a 060104Ka 1 Myyka noaaoTcs B 6yHkep 7
" unknod 10. HelwenylweHHoe 3epHO N3 YHUBEPCANbHON MaliuHbl S vye-
pe3 60K MarHnToB 4 BHOBbL HanpasnsaeTcya Ha wenywedune. Tlo okoH4ya-
Hun nepepaboTku nNepsoit ppaxkumn 3epHa B kpyny na dyHkepa 6 yepes
6yHkep 3 1 610K MarHuToB 4 NonaeTcs Ha NOBTOPHYIO NnepepaboTky BTO-
pas dpakums 3epHa Tok UKW MHOW KYNbTYPbl N0 BbIWEONUCAHHLIM TEX-
HONOMMYECKUM npoueccam. 3epHO rpeyunxu, 0BCa, SUMEHS 1 ropoxa nepe-
pabaTbiBAaETCH OTAENLHO APYr OT Apyra, NpyY 3TOM MPOM3BOAAT 3aMEHY
peleTa B YHMBepCasisHOM MalumnHe 48 O4MCTKY U KannBpoBkK 3epHa 5,
DEKN B BanbLEOEKOBOM CTaHke 8, COTOBOW obevalikn 8 WenyumnnbHo-
wnMdoBansLHOR MaluHe 9, a Takke N3MEHSIOT pexnm padoTel CUCTEMBI
acnnpauuu 12,

Mpepnaraemas TEXHOAOMNSA U KOHCTPYKTUBHLIE PeLueHuns yHusep-
CanbHON MMHU-ANHUU NO3BONSIOT YBENNYUTE BhIXOA, Kpynbl Ha 10-12 %,
CHU3UTb yaesibHble 3Hepro3arpartsl B 1,5 pasa, nony4unts CTaHOApPTHYIO
NpoAYKUMIO C YIy4LEHHBIMK NOTPEbUTEeNnbCKUMIY CBOMCTBAMN.

JNurepartypa

1. NpepBapuTensHbiii natedt PK Ne 11947, Onybn. 16.09.2002 //
Bion. - 2002. - Ne 9.

Kapakymblg, apna, Bypuiak xaHe cyrnbl ASHAEPiH Xapmara erAeyre apHanfaH, Xxapma-
HbiH WbiFbiMbIH 10-12 %-fa apTTbipyFa, @3iHAIK 3HEPruA LWbifbiHLiH 1,5 ece TOMeHaeTy-
re, TYThIHYWbINbIK KACUETTePi XaKcapThiFaH CTaHAAPTTH OHIM anyFa MyMmkiHiik 6e-
PeTiH TeXHONOorus xacanraH xeHe ambeban WarFbiH-NUHNA AalibiHAanfFaH.

Tyninai cespep: ambeban warbiH-NUHUANZP, ASHAI eHAey, xapmanap.

The technology is developed and universal mini-line for processing of grains of buck-
wheat, barley, pea and oats into groats is produced; it allows to increase groats yield by
10-12%, decrease specific power consumption 1.5 times, produce standard products
with improved consumer properties.

Key words: universal mini-line, grain processing, groats.

Appec: 110007, r. Kocranait, yn. YepHbeiwesckoro, 59
KN3Y um. M. flynaTtoBa

Ten.: (3142)28-02-06
Ten./®akc: (3142) 28-02-58
E-mail: adm@kineu.kz
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Y/IK 664.788 MPHTU 65.29.03

ANHAMMKA HAIPEBA 3EPHA
KOMBWUHUPOBAHHbLIM CNNOCOB0OM
rMAPOTEPMUYECKON OBPABOTKM

A. A. PymsHueB, K.T.H.

KocTanalicknini HXeHepHO-3KOHOMMUYECKWIA YHUBEPCUTET
um. M. [lynatoea

Hanbonblwiee pacrnpocTpaHerue Ha NpearpusaTuax Manon MOLLHO-
CTU nonyyunn aga cnocoba o06paboTky 3epHa rpeyvxn — TeEPMUYECKNA
v nponapuveaHue.

Tepmuyeckas 06paboTka sepHa npeacTaBnaeT CAOoXHbLIA Tennodpu-
3NYeCKUi NPoUEece, npun KOTOPOM NPOUCXOAMUT HArpPeB 3epHa U NepeHoc
Tenna srnybb NpoaykTa BCaencTene TennonposogHocTy. TennoTta nepe-
HOCUTCH Kak OT rpeioueil NOBepPXHOCTU KOHTAKTUPYIOUIUM 3epHaM npu
VIHTEHCUBHOM repeMeLlMBaHny, TakK U B pe3ynbTare Tern/IoNpPoBoAHOCTH
no 3ePHOBOMY MaccuBsy.

Harpes 3epHa npun nponapwsaHun 4oCTUraeTcsl 3a c4etT UCMOorb-
30BaHunst 06HLEMHOIO NOABOAA K HEMY TEMNOThH NyTeM BO3JENCTBUN Ha-
CbIlLEHHOro napa M3bbLIToOYHOro masneHus. MpUxoas B COMPUKOCHOBE-
HME C 3ePHOM, Nap KOHAEHCUPYETCH HA NOBEPXHOCTU KAXA0N 3epPHOBKM,
OTAABan ey CKPbITYI0 TeNNoTy napoobpazoBaHnst, a Hannune N3BLIToYHO-
rO gasnexHns cnocoBCTBYET MPOHUKHOBEHWIO Napa B NPOCTPAHCTRC MEX-
Ay NAeHKamMuv 1 sILPOM U NporpeBaHuMio Bceil maccesl. Beuay otcytcTeus
OTHOCUTENBHOIO MHTEHCUBHOIO NepemMelieHns napa, XxapakrepHoro ana
KOHBEKTVBHOro TeNI000MEHa, Harpes 3epHa NPONCXoANT TakKe B OCHOB-
HOM TENOMNPOBOLAHOCTbIO.

HeobxogumocTe Ternnceon o6paboTku 3epHa CTasBuT 33034 uc-
cnepoBaHma xapakTepa pacnpocTpaHeHus Tenna kak 8 noboi Touke 3ep-
HOBKU, Tak 1 B ni0oBON MOMEHT BpeMeHnun. B cBaA3u ¢ 3TUM npeacrasnger
MHTEpPEeC AOCTATOYHO TOYHOE AHANVUTUHECKOE ONUCAHWE B3aMMOCBA3N
TemMnepatypbl 3epHa U BPEMEHN, T. €. AUHAMWKM Harpesa 3epHa, 4To U
SIBUJIOCh UENbI0 HAlUWX UCCNenosaHunii,

B paspaboraHHOM HamMu cnocobe KOMBUHUPYIOTCS TePMUYECKNA U
naposoit MmeToabl TennoBolt 06paboTkM rpedYnxut ¢ OAHOBPEMEHHBIM €€
yBRaxHeHnem v otsonaxusanuem. CosmeueHmne o6xapkn 3epHa ¢ 06-
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pa50TKOI7| €ero napom No3s0IUN0 COKPaTUTL YUCNO TEXHONOrNYECKUX one-
pauuil, NHTEHCUDULMPOBATL NPOUECC rapoTEPMUYEcKOi 06paboTkn 1
NOAY4YNTL KPyNy C BbICOKMMWN nOTpEGMTeﬂbCKMMM cBoOWCTBaAMW.

XapakTep naMeHeHus TemrnepatypHoro pexmma o6paboTtku aepHa
CO BpeMeHeM (PUCYHOK) B npeasiaraemom criocobe kombuHnposaHHoOM
ruaporepmMuuyeckoin ob6pabotku (KITO) cneunduveH gns nepson (unkn I)
" riocaenyomx (umkn I v cnegylowme Lnknibl) NapTui 3epHa.

PaccMOTpumM xapakrep usMeHeHns temnepartypsl 06padboTku sep-
Ha CO BpEMEHEM B pexXMMe nepsoro uukna. NMockonkky rexywaa remne-
patypa KI'TO 3aBUCUT OT BpeMeHu, T. e. t,= f(z), n 312 3aBUCUMOCTBb HO-
CUT KYCOYHO-NNHERHLIN XapakTep, TO ee yaobHo paccMmaTpuBarh, pasae-
NVB HAa ABe xapaxTepHble cTaaum A 1 b.

t (= f

A 22— b
y y -
f— : N
1= uup[ LMK II\
=== MR
IlepBas Bropas u nocneny-
MapTus 3epHa oLLast apTHH
£ \\\\\\\\\\\\\\\\\\\ -
T
< T > € T ——

A
(2
Y
A
L
A4

1 1

XapaKTep n3meHeHus TemnepatypHoro pexumMa KI'TO rpeunxu oT BpemeH:
— npoAcKMTENLHOCTE | LMKna; 1, — BpeMst N0AbeMa TeMNEpaTyphl Ha
cra;mu Auvkna l; T, — p.nMTeanOCTb ctagum b uvkna [; 1, — anutensHocts 11
LMKna; £, —Temneparypa K TO; X 4 —TeMneparypa 3epHOBKM B KOHLIe CTaaum
A; 1,,— TeMnepatypa Ha4ana GMOXMMMHECKIX peaKLMit 8 3epHOBKe U Npouecca
napooBpasoeamvs B annapare; f, —~ HaJannHas Temneparypa Kfrto; 1, 2, 3 -
KpuBble Harpeea 3epHa COOTBETCTBEHHO Ha cTaawm A, B unkna I v npu uukne 11
rpelowasi OBEPXHOCTD, —wme —— MAP; #=emmeem 3EPHO
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Crapms A COOTBETCTBYET HEYCTAHOBMBLUEMYCH PexXunMy annapara,
npun KOTOPOM NPOUCX0OUT Harpes paboyeil kamepbl C 3€pPHOM B TEUYEHUE
BPEMEHU 1, [0 TEMNEePaTyph! I, .., KOTOpas BbibnpaeTca ns TEXHOMOMM-
yeckunx coobpaxeHmit. 3aBUCUMOCTS £, = f(t) ana 870 cTaauu nsobpa-
XEHa HakKICHHOM NPSIMOWA.

Mo pocTvxeHuy Temneparypst ¢, HA4MHaeTCa cTaaus b, cooTseT-
CTBYIOLLAS YCTAHOBMBLLIEMYCS PEXMMY annapara. Mpu a1omM npoucxoont
0b6paboTia 3epHa rpeioLlei NOBEpPXHOCTLIO Y NapOoM B TEYEHNE BPEMEHN T,
C TeMnepaTypon, NOCTOAHHON BO BPEMEHW, T. €. I = f,..,= const (ropn-
3oHTanbHaa npsamas). Cragua B npoaonxaeTcs go npuobperteHus sep-
HOM TpebyeMbix CBOWCTB 1 Ka4yecTB.

CymmapHoe Bpems 06paboTku 3epHa B pexume ctagnii A n b npea-
CTaBnAeT JMTENBHOCTL NEPBOrO UMKNA, T. €. 1, = 1, T 1,. O6paboTka 3epHa
B PEXUME BTOPOro v Nocnenylwmx ULMKA0B OCYLECTBISETCH NPy TEM-
nepartype {,= ., B Te4eHNe BPEMEeH! T, 1 COOTBETCTBYET yCTAHOBUB-
wemMyca pexunmy paboTs annapara.

PacnpocTpaHeHue Tenna B 3epHe NPONCXoauT BCeACTBUE Tenno-
MPOBOOHOCTH, 1 er0 MOXHO OTHECTU K NPOoUeCcCy, N3MEHSIOLLEMYCS CO Bpe-
MeHem B mo60oii Touke cpeabl, He UMEIOLLEN BHYTPEHHUX UCTOYHNKOB Ten-
na. B aTtom cnyvae OHO onucbiBaeTCs crnenyioumm guddepeHumnansHbivm
ypaBHEHNEM HECTaUMOHAPHON TENNONPOBOAHOCTY:

di(r,t) _ d*u(r,t)
dr dr?

; (m

roe t-8pems; t>0,c;

r = KOOpPAUHATA paccMaTpyBaeMoOlr TOUKM 3ePHOBKK B PaanYCHOM
sbipaxeHuy, (0 < r < R), M;

a ~ KoadppuLMeHT TemMnepaTyponpoBOAHOCTH, M2/C;

R ~ cpeaHunin pagmnyc 3€pHOBKU, M;

NpU HaYasnbHbIX U FPAHWUYHBIX YCTOBUAX:

M:O (2)
dr ’

t(R1)=1,(1), (3)

1(r0)=f{r). (4)

BuipaxeHue (2) ykasbiBaeT Ha OTCYTCTBUE UCTOYHUKOB TENna BHyT-
pv Tena, a BblpaxeHue (3) COOTBETCTBYET FPannyHOMY ycnosuio 1 poaa
Ha NOBEPXHOCTN 3epHa 1 XxapakTepuayeT yCnoBus TernsioobmMeHa Ha rpa-
Huue cpen. Bun ¢dyHkuun f(r) HayansHOro ycnoeus (4) onpenensercs
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paccmarpuBaemMmbiMn umknamu u cragnamu KI'TO n xapakrepuayer Ha-
YanbHOE pacrnpegeneHve TeMneparypb! B 3epHe.

PeweHnem ypaeHeHus (1) apnserca dyhkuva Buaa = f(r, 1), nnpu
NPUHATLIX HA4YaNbHbLIX U FPAHMUYHBIX YCNIOBUSAX Bpemsl HaXOOunoCbh MEeTo-
OOM paspeneHust nepemMeHHbIx ¢ npumeHeHem IBM. Takux peluenuin
6biN0 HAWAEHO TPX U KAXA0€ M3 HUX COOTBETCTBOBANQ HAYAIbHBLIM W
rpaHNYHbLIM YCAOBUAM [ifisl XapaKkTePHbIX TeMAepPaTypPHbIX LUUKITOB U CTa-
OMN, PACCMOTPEHHBIX BhilLE,

[ns pewenus ypaBHeHus (1) 6binn NpUHATLI criegylowmMe gonyue-
HUA, yNpowaniwme 310 pelueHne 1 Mano sausioume Ha TOYHOCTb pe-
3yNbTaTOB pacyera:

— 3€pPHOBKA ABNAETCA N30TPOMHLIM OAHOPOAHLIM TENOM;

— NEePeHOC KOMM4YecTBa TenNoTbl OCYLLECTBAKETCA TONbKO NyTem
TEnnonpoBOAHOCTY;

— Tennodunsnyeckue xapakTepmcTUku 3epHa B XxoAe npouecca no-
CTOSIHHbI;

— 3EpPHOBKA pacCMarpuBaeTcs Kak Lap;

— OCYULL{ECTBNAETCH CUMMETPUYHBINA NOBEPXHOCTHLIA NMOABOA TENna
K 3€pHOBKE.

C y4eTOM NPUHATLIX ONYLUEHWI MOXHO paccMaTpuBate ans gud-
depeHunanbLHOro ypasHeHus (1) rpaHnyHoe ycnoBue nepBoro poaa, 7. e.
cumMTaTh, 4TO TEMIepaTypa NOBEPXHOCTM 3epHa B Npouecce Harpesa no-
CTOAIHHO paBHa TeMnepaTtype rpeilieit cpeabt.

PaccmMoTpyM nony4erHble peeHns Ans KaXA0N 13 ABYX BblaeseH-
Hbix cTagnin KI'TO nepsoil naptuu 3ephHa,

Hukn I. Ctapua A

2 2
o-R 200-R° & cos(u,, ) 2f at
- Z 2'1 expl —Uy ;—5 y (5)

6a a o op,

ty=t,+a-1~

roe ¢, — Temnepartypa 8 UEHTPe 3epHOBKW Ha ctagnn A, K;
t, — HavanbHaa Temneparypa KI'to, K;

o ~ NOCTOAHHAA anfaparta, onpegensiemas ero KOHcTpykumen, K/c;

4, — xapakrepucTuieckvie Yucna.

MocToaHHas annaparta o XxapakTepusyeT CKOPOCTb ero Harpesa u

onpegenaerca ns Gpopmynb:

- terio — o
T

o

(6)

rae 7, — Bpems noagbema Temnepartypbl Ha ctaguu A umkna 1.
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OTcloaa BUAHO, 4TO N3MEHEeHWEe TEMNEPATYPL! 3epHa NPOUCXOANT
B pe3ynkrate COBMECTHOIC BO3AENCTBUA NUHENHON 1 aKCHOHeHUnab-
HOW COCTaRNAWUX BpemeHmn (kpusas 1 Ha pucyHke). MNpu aToM nepeas
npeaonpeaeneHa NoCTOSHHOM annapara, a BTopas — Tennodnandeckrumm
u reoMeTpuHeckumIn napameTpamm 3epHa. C Uenbio 9KOHOMUK BPEMEHN
Ha nepsoi cragum 06paboTkn 3epHa HeOBXOAMMO YBENUYUBATL O NPU
rMpoeKTPOBaHMM annapaTos NyTeM HTeHCudUKaLum TennoobmeHa Mex-
Oy rpetoLen yn Harperaemoi cpeaon, paumnoHanbHON KOMNOHOBKK Mpeto-
e NoBepxXHOCTU, MUHUMU3ALMM TENOBLIX NOTEPb BO BHEWHIOKD cpeay
3a cueT yNyudleHna TenoU3oNAUMN KOHCTRYKLIMM N CHUKEHUS akKyMy-
nupyowe# cnocobHOCTH annapara.

Iukna I. Ctagnsa b

( K)°° 12R o at
tg =tgrro Y\ krro —ta Z ——~3—.cosun exp Uy | — 1], (7)
n=1L U, R

rae t, — TemMneparypa 3ePHOBKW Ha CTagumn b, K;
t,’f — TeMnepaTtypa 3epHOBKW B KOHUE cTagum A, K.

OTcona BMaHO, YTO HArpeB 3epHa Co BpeMeHeM ANs 9Toh cTagmm
NPOUCXOOUT MO IKCNOHEHUIMANLHOMY 3aKOHY (KpUBasa 2 Ha PUCYHKeE).
Huxn It

* 2R 7| at
tir =txrro—(trrro —te) X —-cosi, exp — i,y [TJ - (8)
n=1Hn R

Orcioga BuaHo, 410 ans umkna ll v nocneayowivx LMKnos Temnepa-
Typa CO BPEMEHEM U3MEHAETCS TaiKe N0 3KCMOHEeHUMANbHOMY 3aKOHY
(kpyBas 3 Ha PUCYHKE).

NMonyueHHbie TeopeTuyeckue 3asucumocTu {5), (7), (8) konnyecTBeHHO
ONUCHLIBAIOT AVMHAMUWKY Harpesa 3epHa rpevyuxmn B npegyiaraemom croco-
6e KI'TO, kotopble ¢ AOCTATOYHOR AN NPAKTUKU TOYHOCTLIO MOXHO MUC-
NONbL30BaTh B UHXEHEPHBLIX pacyerax npy paspaboTke annapaToe Ans
€ro OCyleCcTBNEeHNS.

HoHai ruapoTepMuanblK SHACYAIH XaHa KYpamaacThipbififan Tacini cunatranfad. JoHHIH
Kbi3y AUHAMUKACHIH CaHAbLIK CUNATTAUTBIH TEOPUANbLIK TaYENAiINiKTepi KenTipinrex.
Tyhinai cesnep: AsaHAi rMapoAMHAMUKANbIK ©HARY, AOHHIH Kbidybl, faHAI KypamaacTbl-
pbin eHaey.

180



A new combined method of hydrothermal treatment of grain is described. The theoretical
dependences quantitatively describing dynamics of grain heating are cited.
Key words: hydrothermal treatment of grain, grain heating, combined treatment of grain.
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YK 664.8.036.53 MPHTU 65.13.15, 55.63.41
YCTAHOBKA AN CHATUA KOXYPbI C KYCKOB AiblHU

E. b. MegBsegkos, n.1.4., M. XX. Epke6aes, a.T.H.,
A. X. UmaH6aes

AnMaTUHCKMA TEXHONOMMYECKMI YHUBEpPCUTET

B 10XHbIX 061aCTaAX PEeCrnyGnnku KyfbTUBUPYIOTCA BaxyeBhble Kysb-
Typbl, B TOM YMcne abiHU. M3aaBHa M3BECTHbLI PasnuuHbIe Crnocobsl nepe-
paboTkn ObIHW B NPOAYKTHI AUTENBHOTO XPaHEeHKst, OQHAKO NPOU3BOA-
CTBO VX B NPOMBLILUNEHHOM Macuitabe caepXuBaeTcsa OTCYTCTBUEM He-
obxoaumMoro ans atoro obopyaosanusa. Moatomy paspaborka MexaHu-
4ECKOr0 060PYLOBaHNS NIt NEPBUYHON 0OPabOTKN AbIHW C LENBI0 Nony-
4YeHUs NPOAYKTOB AIMTENLHOIO XpaHeHUs ABnseTcs akryanbHoi. K Tako-
My 060pyA0OBaHUI0 OTHOCUTCH YCTAHOBKA DNt CHATUS KOXYPbI C KYCKOB
AbiHu (puc. 1, 2).

Puc. 1. YcraHoBka C koHBelepHoun
noaaden Kyckos AblHu
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YcTaHoBKa COCTOUT M3 Hecyleln pambt 1 C yCTaHOBNEHHBIM Ha HEel
anexTpopsurarenem 2 ¢ peaykTopom 3, oT KOTOPOro spaliexHme ¢ noMo-
LB PeMeHHON nepeaayn nepepaeTca seqylieMy Banvky KoHeseepa 4
(pnc. 2). Ha neHte KoHBenepa UMEIOTCH LWLinMbl, NMNO3soAsouwme sakper-
AATb Ha HEeM KyCcku AblHW. KyCKy AbiHW KOPKOW BHU3 NOCTYNAaKOT Ha KOH-
Benep, Npy 3TOM B MAKOTU AbIHM C NOMOLULbLIO y3na pesaHua 5 aenaior
nonepeyHsie Hagpesbl, 4To6bl NpuaaTs UMM NAOCKYio ¢opmy. floaroTos-
NEeHHbie TakuM 06pasoM KYCKY NoAAI0TCS KOHBENEPOM K MITOCKOMY HOXY 6,
KOTOPLIA Cpe3aeT C HUX MSAKOTb. Cpe3aHHas KopKa C NOMOWbLIO cneum-
anLHOTo cKkpebka CHMMAaeTCs C NeHTL TpaHcnopTepa u NOCTyNaeT 8 em-
KOCTb ANna KOXypbl. KyCOUYkn MakoTH NoONaaaioT Ha TpaHcnopTep, a 3atem
B €MKOCTb AfIA FOTOBOIro Npogykra.

I i

640

a) 2 7 3/ 1000 ( _ 570 6)

oBOH00

B) .

Puc. 2. Cxema yCTaHOBKW C KOHBEVEPHO! Noaaqei KyCKOB AbiHK; a) B[,

cnepenu; 6) Bug cboky; B) BUA ceepxy: 1~ Hecywlas pama; 2 — SNeKTpoasu-

ratens, 3 — peaykTop; 4 — seaywnin Banuk; 5 — pexyuwumn ysen
C NPWKUMHBIM YCTPOWCTBOM
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Y3en pe3anus (puc. 3) cocTouT u3 kynadka 1, nepemewaiouierocs
o ponvky 2, Tonkarens 3 K HanpasneHWio ABVXKXEHNA KYCKOB AbiHW, Npu-
>XKMMHOIO YCTPOWCTBA C NPY>XUHAMM, KYNa4ykoBOro MexaHnama u 3ybuaroi

nepepauw.

a)

6)

Puc. 3. Pexyliuit ysen c npyxXvuMHbIM YCTPOWUCTBOM: @) BUJ,
cnepeau; 6) Bug ceepxy: 1 ~ Kynauok; 2 — ponuk; 3 —
Tonkartens; 4 — HOX; 5 — pamka; 6 — HanpasnsAWas HOXa;
7 — npyxuHa; 8 — neHTa TpaHcnoprepa; 9 — NpUXUMHaR
nnactuxa; 10 — Hanpasnaw@a nnacTulbl; 11 — npyxuHa

184



KynadkoBsiit MexaHnamM npegHasHaqeH ans npugaHmus HoXy BO3spar-
HO-MOCTYNATENLHOrO ABWXEHUA C 334aHHOW 4acToToin. OH cocTouT u3
NPoPMANPOBAHHOro Kynadyka 1, COOTHOLUEHNE BbINYKIONA 4acTh v BbieMKU
KOTOPOro nogobpaxsl Takum 06pa3om, 4ToBbl Haapeab! Ha KYCK1 NNoAos
HaHOCUNUCH Yepes 50-70 mM, a caM NPoLECC HaHeceHVs Hagpesa 3aHu-
Man aecarsie 4onam cekyHasl. Mo Kynauky nepemeuiaerca ponuk 2 Tonka-
tTena 3. Tonkarenb o6ecne4MBaeT nepemelleHme Hoxa 4 8 kpaiHee Bep-
XHee nonoxeHme. Hox 3akpennexd B pamke 5, B KOTOPO#H NPOCBEpPAEHb!
oTBEpCcTMA Nopa, Hanpasnsiouwwme 6. [lsuraacs BBEPX NO HANPaBNAIOWMM,
HOX CXUMaeT npyxuHy 7. Korga tonkarenb NonagaeT 8 BhieMKy Kyiauka,
NpyXuHa pacnpsaMnaeTca ¥ nepemewiaeT HoX BHU3, obecneunBas npu
3TOM HEOBXo4NMOe ycuiine peaanna. 3aremM uuki NOBTOPAETCS.

Ans npypanus BpatleHns Kynadky npmmeHsaeTca 3ybuarasa nepena-
4ya ¢ NepefarToyHbLIM OTHOWEHMEM Beayuiero aybyaToro koneca k sefio-
MOMY, pasHomy 8. Begomoe Koneco nepepaqn HaxoauTCa Ha OaHOM Bany
C KYA84KOM 1 XeCTKO CBA3aHO C HUM. Takoe nepenaro4Hoe OTHouweHme
obecneunBaeT HEOOBX0ANMOE COOTHOLIEHME MEXAY NIMHERHON CKOPOCTLIO
NeHTbl TpaxcrnopTepa 1 4acToTOW OBVXKEHUSA BEPTUKANLHOro HOXa AN
HaHeceHnsa Happe3oB Yepe3 50-70 mm.

BpaweHve Ha Ban neHTbl TpaHcnopTepa 8 0T MOoTOopa-pegykTopa
nepesaeTcs nOCPEeacTBOM KNUMHOpPEeMeHHoW nepeaaun. [lna Hakaneisa-
HUSE KYCKOB OblHU KOXYPOUM Ha WMkl NeHTbl TPaHCRopTepa NPUMEHAETCS
cneymanbHoe NPYXNMHOE YCTPONCTBO, KOTOPOE COCTOUT U3 NPYKUMHON
nnactudel 9 u Hanpasnsiiowmx 10 ¢ npyxunHamu 11, Hanpasnsiiowime xe-
CTKO COeAMHEeHbl C MNAaCTUHON N NPOXOAAT Yepe3 OTBEPCTUS B pamMmke
BEPTUKANBHOrO HOXa. YKecTKOCThL NpyXuH nogobpaHa Takum obpasom,
4yTObbI OBECNeUUTE NPOKANLIBAKWE KOXYDbI MNOA0B, HE OKA3LIBAA N3/TNLI-
HEero JaBneHnsl Ha MAKOTb.

OcHOoBHbIE pacyeTHblie napamMeTpbl:

- npounseoautTensHocTb — 8o 1000 xr/y;

~ CKOPOCTb fIeHTbl TpaHcrnioptepa — 200 mm/c;

— 4acToTa flEepPEeMELLEHNA BEPTUKANLHOro Hoxa — 3 ¢';

— nepeaaro4Hoe OTHOWeEHMe — 6.

OnbiTHas ycTaHoOBKa NS PE3KU 1 CHATNS KOXYPhI C HApe3aHHbIX Ha
KYCK¥ NNOAOR AblHW N3roTOBAEHA 1 NpoLna naboparopHbIE UCMbITAHWUS.

YctaHoBka MoxeT BbiTh pekoMeHgosaHa Ana MCNoNbL30BaHMA Ha
nepepabarsiBaloLLMX 1 KOHCEPBHLIX 3aBOAaX.

Nuteparypa

1. Eperosa B. E., Epkebaes M. X., M6parumosa J/1. M., Taesa A. M.
NMarent PK A23 Ne 7/00 // Bion. - 2002. - Ne 12,
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Snimginiri 1000 kr/car. peitin 6onaTbiH KayblH KeCceKTepiHeH KabbiKTbl anyfFa apHanfad
KOHALIPFbIHbIM KypbinbiMbl KacanfaH. Taxipubenik ynrici gaibiHganfad. KoHAbIpFol
eHAeYLLI XKeHEe KOHCEpPBi 3aybiTTapblHAa nafanady ylliH YCbIHBHIFaH.

Ty#hingi ce3nep: kabbiKTbi anyFa apHanfaH KOHALIPFbl, KaybiH, KOHCEPBi 3aybiTTapsl,
KayblHAbl anfawiKel 8HAey.

The design of device for peeling of melon slices with the capacity up to 1000 kg/h is
developed. Pre-production model is made. The device is recommended for use at repro-
cessing plants and canneries.

Key words: device for peeling, melon, canneries, primary treatment of melon.

Appec: 050012, r. Anmarsl, yn. Tone 6u, 100
ATY

Ten.: (3272)93-52-87, 93-52-89

dakc: (3272)93-52-92
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Y/IK 664.66.47.25 MPHTU 65.63.33

CYWKA KMCNOMOJIOYHbIX MPOAYKTOB
METOAOM CYBIUMALIUM

A. Y. Uinnrucos, K.7.H.

Hay4HO-NpoOu3BOACTBEHHLIN LUEHTD
nepepabartbiBaiOWeEn N NULLEBON NPOMbBHLIEHHOCTU

C uenbio cosgaHna pe3epBoB ans tecnepeboiiHoin paboTel npen-
MPUATUA NMALLIEBOA NPOMbILLNEHHOCTHU GONBLUMHCTBO MULLIEBLIX MPOOYK-
TOB noagepralnTca cyuwke, MCrnonb3yembie B HacToaLLIee BpPeMSa B NULLe-
BO NPOMBILLAIEHHOCT METOAL! CYLUKWU OTIMYAIOTCH APYr OT Apyra cno-
cobamu nopBoaa TENNOTHI K BLICYLLMBAEMOMY NpoaykTy [1, 2]. Ana mak-
CUMaNbLHOIO COXPaHeHUst KayecTBa MCXOAHOMO Chipbs Bakyym-cybnuma-
umMoHHas cywka ¢ CBY ssepronoasoaoM senstetca Haubonee coseplLueH-
HOW M3 CYLLECTBYIOWMX CNOCOBOB CYLLIKW, OaHAKO npegcTasnaeTr cobown
[I0CTAaTO4HO CIOXHYIO 3KCnepumeHTanbHylo 3aaady. C OgHOR CTOPOH.I,
N3MEHUYMBOCTL TEMNO- N MACCOODBMEHHbLIX XapakTepUCTVK NPOAYKTOB A0
uenon rpynnbt NapamMeTPOoB B MNEPBYIO oYepelb OT BAAKHOCTU; C APYyron
CTOPOHGLI - CKOPOTEYHOCTb MNPOLECCa CYLUKWU, a TAKKe B LIENIOM 06 bEeMHbI
XapakTep HarpeBa, OCNOXHEHHbLIA CENEKTUBHOCTLIO BLIASCNEHNS 3HEPrnu,

AsTOpOM pa3paboTaHa ¥ USFOTOBNEHAa 3KCNEPUMEHTANLHAN BaKyyM-
cybnumaumorHas ycranoBka ¢ CBY swepronogsoaom (puc. 1). YcraHoska
CMOHTUPOBaHAa Ha 6ase MUKPOBOJIHOBOW Meuwn 1, kOTOpaa npeacraenseT
cobon redepatop CBY konebaHuii. BHyTpH neun noMewaeTcs CTeKNaHHbIN
6annoH ¢ KpbiwKon guametTpom 0,15 M u BeicoToit 0,075 M, KOTOPbIA CRYXUT
cybnMMaLmMoHHOM kamepoii 2. MNA0THOCTL NpyuneraHns Kpbilwku obecneyn-
BaETCH NPOKNALKON U3 BaKYYMHOU pesuHbl TonuwwHom okono 0,005 m. Baky-
yMUpyemas cuctema CoeaMHIeTCs C KOHAEHCATOPOM-3aMmopaxmeatenem 3,
3a CYeT NPUMEHEHNA KOTOPOro yCNeLwHo pewaeTcs 3aaaqya yaaneHmsa Bo-
AAHsIX MapoB 13 cyGnumaTopa. KoHgeHcaTop-3amopaxuBaresnb NpeacTas-
nset coboi MNUHAPVHECKNA COCY/, C ABOAHLIMU CTEHKAMW N3 HEePXaBeto-
LWei CTanu, BHYTPY KOTOPOro NOMeLLLeH 3MeeBUK N3 MeaHoM Tpyokn gumeT-
pom 0,006 M, cnyxawmii ncnapurenem ¢bpeoHOBOro XONoAWILHOMO arpera-
Ta 4, KOTOPLIA NpK HenpepoiBHOK paboTe obecneumsaeT Temneparypy OX-
naxgamoulen NoBepXxHOCTH KOHAEHCATopa-3amopaxmeaTesna 40 MUHYC 45 °C.
Paapsaxexve B CybnMMaLOHHON Kamepe CO34aETCR C MOMOLLbIO poTaum-
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Puc. 1. Cxema aKkCnepuMeHTanbLHOM yCTaHOBKY ANs BaKyyM-CybnumaLnoHHo cywku ¢ CBY aHepronoasoaoMm:

1 - CBY-neus; 2 — cybnumauoHHas kamepa; 3 — gecybnumartop; 4 — xonoaunbHeIA arperart; 5 — Bakyym-Hacoc;

6 — BakyymmeTp; 7 — TepmomeTp; 8, 9, 10 — Tepmonapsl 4ns M3MepeHus TemMnepatypbl BO3Ayxa, Nbaa
n obpasua; 11 - TemnepaTypHbll gaTumk; 12 — obpasey



OHHOIO Bakyym-Hacoca 5 tuna PBH-418 M, Bennuvha 0CTaro4Horo gasne-
HUSt N3MEPSETCA C NOMOLLLIO BaKYyMMETPa 6 1 nogaepXmMsaercs B 3aaH-
HbIX Npeaenax ¢ NOMOLULIO BAaKYYMHOIO BEHTWUA.

B npouecce cybnumauum B cybnnmatope KpomMe OCTaTouHOro Aasne-
HUST KOHTPONMPOBAMUCH K PEruCTPUPOBAINCH CAEAYIOLLNE NoKasaTenm:;

— Temneparypa OKpyXaiowen cpeapl;

— Temneparypa NOBEepPXHOCTY 1 ueHTpa obpa3ua;

— uaMeHeHue Mmaccol 06pasua B npouecce cybnMatmu.

N3ameHeHune Temneparypbl NpoBoAMIOCH C NOMOLLLIO Tepmonap 8, 9,
10, NoAKMOYEHHLIX K TemMnepaTtypHomy aatunky MS 8200 G-11, ¢ TouHoc-
Thio 0o +0,01 °C, a nameHeHe Maccsi — ¢ NoMoLLio secos DKRN - 500r-M
C TOYHOCThIO B3BeiumBaHus =1 %.

B kavecTtBe 0bvekTa uccnenosaHus Boibpani KUCNOMOMOHHSLIE NPO-
aykrel — wybar u kymeic. Niccnepyemoie 06pasaupt wybata u Kymbica 3a-
MOPaXuNBanuch Npu Temnepatype MuHyc 18 °C 1 no okoH4YaHuKU npouec-
ca 3amMopaXyBaHuA NOGBEPraivuCh BbLICYLUMBAHUNIO B 3KCNEPUMEHTASb-
HOW ycTaHoske ¢ nogsonoMm CBY sHeprum. [ns BhiACHEHusi Xxapakrepa
npoTexaHus BaKkyyM-cybimMMaLmMoHHOM CyLIKY, T. €. Nnpouecca passuTus
nepeHoca BNnaru BHYTPpM NPOayKTa 1 nepenaym ee ¢ NoOBepxXHOCTU B Ccpe-
Ay CYWWIbHOM Kamepbl, Bbinu NOCTPOEHb rpadukm (puc. 2).

1200
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700
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100

BraxHocTs npoaykra W', %

2 4 6 8 10 12 14 16
Bpems, u

Puc. 2. Kpueas cyluku wybata u kymbica: W ? — BRaXHOCTb MO CyXOMY OCTaTKy;
O — wybaT; A — KymMmbiC
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B pesynbtate aHann3a nonyd4eHHbIX KPUBbIX BUAHO, 4TO B Hayane
npouecca, KOraa BNaXXHOCTb Mareprana yMeHbLLI2ETCH, UMeeT MECTO Kpar-
KOBpemeHHas CTaams Harpesa NpoAykta. 3aTeM BNaXHOCTb NPOAYKTa
U3MEHAETCH Mo NPAMONA NMHUK (NepPBbiil NEPUO, CYLLIKU), B KOHUE CYLLIKN
KpuBas nNpubnmxaercs K ANHNN PABHOBECHOR BAAXHOCTU (AYHKTUPHAS
nnuus).

MHOrokpaTtHble aKcrnepumeHTanbHbie UccnefoBaHus NoKasbiBaloT,
4YTO NONYYEHHLIE NOPOLUKM WyBaTa v KyMbICa HaCTUYHO OCTaKoTCa Cnun-
WuMKUCs B HeBOJibWiNe PbIXJIbIe KOMOYKW Pa3HONA BennyuHbl, OHW nierko
paccuinaloTcs 4o TpebyeMoro MenkoancnepcHOrO COCTOSTHUS NPY Mexa-
HUYECKOM U3MENBLYEHVN.

MpoBeneHHbie UCCNea0BaHWA NOpPOoLLKa wybaTta u kymeica B nabo-
paTopun KOHTPOAS kavecTea 1 6e30nNacHOCTU NPOAYKTOB NuTaHusa 8 3A0
«Kasaxckas akageMns NUTaHMa» NoKasbLIBalT HE3HA4YNTENLHOE N3MEeHe-
HME XUMUYECKOro COCTaBa W BUTAaMUHOB MO CPABHEHUIO C HaTypanbHbI-
M KNC/IOMOAOYHBIMI NpoaykTamu (Tabn. 1, 2).

Mony4eHHbIM N3 JAHHOTO NOPOLLKA KMCIOMOSOYHbIA HANUTOK Coxpa-
HAIET BCE BKYCOBbLIE KQYeCTBa U MMEET HaTypanbHbiit CBEXUA 3anax Ly-
6ara 1 KyMbica.

Tabnuuya 1

Xumuueckuii cocTas npoaykToB (Luybdart/Kymbic)

Coaepxaunue (r/100 r npoaykra)

MpoaykT
6enok Xup |yrneao,nbx[ Bnara l 3ona
HarypanbHbii
npoaAykT 3,89/0,96 4,3/1,1 3,08/2,43 87,73/93,91 1,0/0,6
Mopouiok 3,565/1,86  3,67/1,62 2,62/1,92 4,7/5,76 0,99/0,45
Tabnuya 2

CopepXxaHue BUTAMUHOB B npoaykrTax (wydar/KyMbic)

Butamunsl (me/100 r npoaykTa)

MpoaykT
Tuamuhb | pubocpnasun| HuauuH l BUTAMWUH (:1 BUTAMUH E
HatypaneHbii
NpPoAYKT 0,07/0,03 0,06/0,04 0,20/0,11 8,1/10,02 0,14/0,04
MopoLuok 0,06/0,028 0,06/0,033  0,18/0,07 7,1/4,63 0,12/0,03
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Takum 06pa3oM, NOMYYEHHbLIE AAHHbLIE YKA3LIBAIOT HA BO3MOXHOCTL
1 LenecooBpasHOCTL UCNONb30BAHUS BaKyyM-CYBNNMALMOHHOM CYLUKY
ONS CYLIKN KUCTIOMOMOHHBIX TPOAYKTOB.
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CyT KbillKbinb! 8HIMAEPIH kenTipyre apHanfax CBY anepro akeninimi 6ap Texipubeni
BaKyyM-CyOnvuMaLuanblk KOHAbIPFbl XacanfaH XeHe AadbiHAanfaH. ¥HTaKraH anbiHFaH
CYT KbiliKbinb! iWiMAikTepi 6apnbik 4aMAik KacueTTepiH cakTanabl xaHe onapaa wybar
MeH KbiMbI3AbiH, Tabuen xac nici 6onagbt.

Tyihingi cesgep: BakyyM-CyGnumauuaAnbik KenTipy, CYT KbliuKbinAb! iWiMaikTep, wy6ar,
KbIMbI3.

The experimental vacuum-sublimation unit with superhigh-frequency power input for
drying of cultured-milk products is developed and produced. Cultured-milk products ob-
tained from powder retain all gustatory qualities and have a natural fresh smell of shubat

and kumys.
Key words: vacuum-sublimation drying, cultured-milk drinks, shubat, kumys.

Appec: 050060, r. Anmartnl, Np-T larapuia, 238a
HNW Ann

Ten.: (3272)49-80-88
dakc: (3272)48-10-50
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MCCNENOBAHUE NMUILUEBON
M BUONOrMYECKONA LULEHHOCTHU
PbIBHbIX ®APLUENR U3 MEJIKON PblBbI

J1. M. U6parumosa, K.7.H., A. M. Taesa*, k.7.1., H. E. lopauerxo

AnMaTUHCKUIA TEXHONOrMYeCcKNin yHneepcuter
AnMaTUHCKUIA YHUBEPCUTET TEXHONOTUM N BusHeca*

B HacToOsee BpeMs U3SMEHUNCSH BUOOBOM 11 pa3MepHbIM coOcTas yno-
Ba NMPECHOBOAHbIX 11 OKEAHNYECKUX PbiB, OCHOBY KOTOPLIX COCTaBASIOT Men-
Kue nenarudeckue pbidbl, KOTOpPbIE K3-3a crieyudniecknx ocobeHHocTen
M HENPWIBNEKaATEeNLHOCTU TOBAPHONO BUAA HE MONb3YKOTCs CNPOCOoM NO-
Tpebutens. B cBa3u C 3TUM CTOMT 3adadya paumioHanibHOr0 MCNONbL30Ba-
HUSt MEAKOV PhIBLI ANS BLINYCKA PAa3HOOBPasHLIX PbIDHbIX NPOAYKTOB. OoHO
13 HanpaBneHWiA ee NCNONbL30BaHUA - NPOM3BOACTBO pPLIBHOro daplia.

Ob6bekTamu nccnenoBanna Cnyxunu poidHbie gapLun, N3roToBNeH-
Hble N3 MenKon pbibbl (e, Cyaak, coMm, Lyka, kapn). B kayecTse KOHT-
POAbLHLIX 06Pa3UOB UCNONL30BANKW dapLin, NPUroTOBNEHHLIE N3 TPaanu-
UNOHHOIC Chipbst {B3pOCnbix ocobeir).

AHanns akcnepuMeHTanbHbIX AaHHbLIX N0 AMUHOKMCNIOTHOMY COCTa-
BY Chipb$l 1 OMNbLITHON NPOAYKUMN CBUAETENLCTBYET, 4TO PoibHBIA dapLu
3 Menkon poibei (3-9 rpynna — Menoyb) COAepPXUT BeCb Habop aMUHO-
KUCNOT, 4TO Y1 TPAANLMOHHBLIE BUAbI PbiB. B KONMYECTBEHHOM OTHOLLEHUN
8 ONbITHLIX 06pasLax aMUHOKUCIOTHLIR COCTaB Pa3nNUYHLIA, Y4TO cBUAe-
TeNLCTBYET O pa3Ho CTENEHN COXPAHHOCTY AMUHOKMCNAOT Y XMMUYECKOM
coCTaBe Chipbsi. Obuiee cogepxaHme He3aMEeHUMbIX aMUHOKUCAOT CO-
CTaBnser B chipve 32,7 r/100 r 6enka, a B BapeHOM pbidoHOM daplue m3
newa — 27,6 r/100 r 6enka, 4To Ha 15,6 % MeHblUe, 4EM B ChipoM. JJaHHbIY
nokasartens ans dapuwien 3 coma, cynaka, Wykvu U Kaprna cocrasnsaetr
cooTseTtcTBenHo 20,8; 21,2; 19,8; 17,5 %. Mo konn4ecTsy aMmMHOKUCIOT
onbITHaA NPOAYKUMS TakkKe HeoAMHAKoBa: Haubonbllee KONNYEeCTBO He-
3aMEHMMbIX aMUHOKUCTOT OTMEeYeHo B dapwe na cyaaka (27,62 %), newa
(27,60 %), kapna (27,49 %). HanmeHswnmMm cogepxaHmemMm oTnimyaeTca
dapL 3 xkapna Menkoro, 4To CBNAETENbCTBYET 06 OTNNUUNAX XUMMNHECKO-
O COCTaBa Chipbst 1 PA3HOW CTENEHM COXPaHHOCT aMUHOKWCIAOT, CO-
AEPXALWMXCH B Cbipbe.
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Hawnbonee ycToNMuMBLIMK K TENAOBOK 06paboTKke U3 HeE3aMEeHUMbIX
AMUHOKUCIOT ABASIOTCA METUOHUH, UaonehuuH, Tpuntodad (83,5-93,9 %;
75,9-87,3; 74,9-86,2 % cooTBeTcTBeHHO). OQHAKO CTerneHb COXPaHHOCTN
aMUHOKUCNOT B GapLuax, M3roToB/IEHHbLIX M3 Pa3HbIX PbIB, oTNnHaeTcs B
[0CTaTOYHO LWNPOKUX npegenax.

HaumeHbllan cTeneHb CoxXpaHHOoCcTy deHunananuHa B dapue ns
uykun (78,5 %), a caman Bbicokasi — n3 neuia (87 %).

CpaBHeHue OaHHbIX SKCNepuMeHTanLHOM npogykumm (tabn. 1) no
BMNONOrNYECKOr LEHHOCTY NO3BONAET YCTaHOBUTL, YTO aMUHOKMUCOTHLIN
cKkop Y dapuieit, NpUroTOBAEHHbLIX N3 Pa3HbLIX BUAOB pbib, konebnercs B
npepenax, %: sanud — 58,2-71,6; neitunu — 56,8 — 58,8; naoneiuuH —
51,2-74,2; nn3ux — 94,2-99,4; mMetuoHuH — 74-110; TpeonuH ~ 62-72,7;
Tpuntodan — 72-81; dennnanarvnH - 86,2-96,3.

Tabmmya 1
Buonoruvyeckan LEeHHOCTh Cbhipha U PLIGHOro ¢dapLia
YposeHs, Chipbe Onsit KoHTponb
npeanarae- yacco- mMacco- mMacco-
Mbl A
AMUHO Bas CcKOp, Bas CKOp, Bas CKop,
MHOKACNOTA | ©AO/BOS3, aons, % aons, % zons, %
r/100r | 100 r /100 r 100
Genxa 6enka fenka Genka
1 2 3 4 5 6 7 8
PLIGHbIA ¢hapw u3 newa
Banun 5,0 4.0 80 3,58 716 3,27 654
NeAunn 7,0 4.9 70 3,98 56,8 3,44 49,7
Nzoneiuynn 4,0 3,4 85 2,73 68,2 2,71 67,8
Nuaunn 5,5 6,7 122 547 994 517 94,0
MEeTUOH®H + YUCTUH 3,5 3,2 914 292 834 2,87 82,0
TpeoHuH 4,0 3,5 87,5 291 727 249 622
TpuntodaH 1,0 0,9 90,0 0,72 720 0,70 70,0
deHunanaHuy +
TUPO3MH 6,0 6,1 101,7 531 88,5 517 86,2
Wroro: 36,0 32,7 27,6 25,8
PLiOHbIA hapit M3 coma
Banwn 5,0 4,2 84 3,28 656 3,21 64,2
JlermnH 7,0 50 71,4 41 58,6 3,97 56,7
WaoneituynH 4,0 3.4 85 2,97 742 2,90 72,5
NuauH 55 6,7 121,8 537 976 5,32 96,7
MeTUOHUH + LUUCTUH 3,5 3,1 88,6 2,91 83,1 2,90 82,9
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OkoH4aHne 1abn. 1

1 2 | 3 [ 4] 5 [T e ] 7 T8
TpeoHuu 4,0 3,5 87,6 286 715 2,82 70,5
Tpuntogax 1,0 0,92 92 0,73 73,0 0,71 71,0
deHnnananuH +
TUPO3NH 6,0 6,1 101,7 527 878 4,98 83,0
WUroro: 36,0 34,72 27,49 26,81
PLiOHBIl drapiy U3 wyku
Banux 5,0 3,7 74 2,91 582 2,83 56,6
HNeryun 7.0 47 67,1 3,84 588 3,81 54,4
NaonenyuH 4,0 2,7 67,5 2,05 51,2 2,00 50,0
TinavH 55 7,1 1281 5,43 98,7 5,41 98,4
MeTUOHUH + UUCTUH 3,6 42 120 3,87 110,7 3,49 99,7
TpeoHuH 4.0 3,2 80 2,48 62,0 2,41 60,2
Tpuntodan 1,0 091 91 0,79 79,0 0,72 72,0
deHUNanaHuH +
TUPO3NH 6,0 6,97 116,2 5,47 912 549 915
WUroro: 36,0 33,48 26,84 26,16
PbiOHbIR dhapw M3 cynaka
Banun 50 4,0 80 2,96 59,2 2,92 58,4
Neiuux 7,0 52 743 3,99 570 3,99 57,0
Wsoneiynn 4.0 3.4 85 2,66 66,5 2,60 65,0
Tnzud 5,5 7,1 1291 537 97,6 5,38 97.8
MeTHOoHNH + UNCTUH 3,6 42 120 3,80 108,6 3,47 99,1
TpeoHun 4,0 3,2 80 2,37 59,2 2,34 58,5
Tpuntodan 1,0 0,93 93 0,69 69,0 0,68 680
deHunanaxnH +
TNPO3UH 6,0 70 1166 578 96,3 5,79 96,5
Uroro: 36,0 35,03 27,62 2717
Pui6HEIA dapwl u3 kapna
Banuu 5,0 3,8 76 3,00 60,0 2,94 58,8
Newnuunn 7.0 492 703 3,99 570 3,87 55,3
Naonenynx 4,0 3,4 85 2,78 695 2,77 69,2
Nunauu 5,5 63 1145 518 9472 5,00 90,9
MeTWoHuH + UNCTUH 3,5 3.1 88,6 2,59 740 2,59 74,0
Tpeoxun 4.0 34 85 2,77 69,2 2,71 678
TpuntocaH 1,0 0,94 94 0,81 81,0 0,80 80,0
deHunanaHnH +
TUPO3UH 6,0 6,0 100 517 86,2 518 86,3
Uroro: 36,0 31,86 26,29 25,86
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Pe3yneTaTbl MCCNeaoBaHMini MMHEPaNIbHOrO COCTaBa ChIPbSA Y 3KC-
nepuMeHTanbHOR NpoayKumMm (Tabn. 2) CBUAETEeNLCTBYIOT, YTO conepxa-
HUe 30Nb! B ONbITHLIX 06Bpasuax puibHoro ¢papwa pocrturaet 0,66-0,82 mr
Ha 100 r npoaykra. Mo coaepXaHnio Kanms HaMboNbWKMM KOJTUMHECTBOM
otnnyaeTtca ¢dapis u3 kapna, 4Yro Ha 6,7 % 6onbwe, yem B dapiue M3
neta; Ha 23 % — yem B dapuie 3 comMa; Ha 21,2 - yem B dapwe uns
ulykv n Ha 16,8 % — 1em B dapwe 13 cypaxa.

Tabnuya 2

MunepanbHbii coctas ¢papuieit
#“3 NPECHOBOAHLIX BUAOB Puib

Mune- CopaepwaHue B cdapwe, mr/ 100r
panbHble
BeujecTsa] flewa | coma wyku |cyspaka | kapna

Kanu# 150 130 132 137 160
HaTtpuii 51 49 50 47 53
Kanbuui 23 31 27 24 27
Marnuia 20 22 18 23 23
Mapraxey 0,08 0,09 0,10 0,12 0,1
docdop 32 35 40,0 31,0 41
>Keneso 0,27 0,21 0,20 0,31 0,22
Measb 0,06 0,05 0,06 0,04 0,07
LinHk
3ona 1,72 0,70 0,66 0,82 0,81

AHanorn4yHas kaptmHa HabniogaeTcs v No ApYyrMM MUHepanbHbiM
sewectsam. py aTOM MOXHO OTMETUTL BOJNee BbICOKUA KONUYECTBEH-
HbIA cocTae B dapiue n3 kapna. o cogepxXxaHnio OCTaNbHbIX MUHEPATTL-
HbIX BEUWECTB pasnuynia HeT.

Kak BUAHO 13 AaHHbIX Tabn. 3, B Chipbe ¥ IKCNEPUMEHTaNLHOR NPOo-
AyKumyu cogepxaTtca BuTamubbl rpynnst B (B,; B,; B,; B,,; Bc), PP un C.
ButamuH C obHapyxeH B COMe — Cbipbe B BUAe cneaos.

Pe3ynbTathl 3KCNEpyMEHTOB MO3BOAAIOT OTMETUTD, YTO KAYEeCTBEH-
HbIA HABOP BUTAMMHOB COXPaHSAETCA 1 BO Bpema 06paboTku Bcex BUaoB
NPECHOBOAHBIX Pbib; B KOAMYECTBEHHOM OTHOLLIEHUM UMEETCH pasHuLia.
Hanpumep, cogepxaHue eutammda PP 6onee Boicokoe B ¢apiue U3 kap-
na (1,37 mre), camoe Huakoe (0,09 mr%) — B papwe 13 cypaxa.

CreneHb COXpPaHAEMOCTU BUTAMUHOB 3aBUCUT OT BU4A Pbibbl 4 CO-
cTasnser B cpeaHem, %: ana sutamMuHos rpynnel B — 80,9-86,5; A — 75-
92,6; PP — go 93,3. UckniodeHunem sieaseTca ¢dpapii, NPUroToBNEHHbIA N3
newa: KonudecTso surtamuHa PP Boapocno Ha 8,1 % no cpaBHeHuio C
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cogepxaHvem ero B ceipbe. OuesnaHo, B npouecce nepepaboTkut OH
BbICBODBOXAETCH U3 ChIPbA, IAE HAXOAMNCH B CBA3AHHOK dopme.

Tabnuuya 3
BuraMuHHbIA cocTae puibHbix dapiein
CopepxaHue, mr¥
HawmeHo-
Banme BUTAMUHBI
A | B B, | 8 | B, | Bc | P
Cbipbe:
new 0,027 0,09 0,13 0,06 1.2 0,04 0,62
com 0,01 0,14 0,14 0,11 1,2 0,04 0,09
tyka 0,003 0,11 0,12 0,10 0,1 0,03 0,08
cyAak 0,01 0,08 0,14 0,06 0,9 0,03 0,08
Kapn 0,02 0,21 0,15 0,03 0,11 0,04 0,09
daptu u3:
newa 0,095 0,09 0,12 0,09 1,4 0,04 0,67
coma 0,01 0,12 0,12 0,1 1,0 0,03 0,08
LLYKK 0,016 0,10 0,10 0,06 0,09 0,04 0,07
cyaaka 0,01 0,07 0,13 0,04 0,08 0,03 0,08
kapna 0,02 0,17 0,12 0,03 0,10 0,03 0,087

Takum 06pas3om, NPoBEOeHHbLIE UCCIEeQ0OBAHMS NOKA3any, YT pbib-
Hbl dapwl U3 Menkoil poibbl — NMOAHOUEHHBLIN NpoaykT, obnasatoiumin
BLICOKOW MUILEBON LIEHHOCTLIO K YCBOAEMOCTbIO.

¥caK 6ansikTaH (tabaH DanbiK, Kexcepke, )albiH, LLOPTaH, TyKbl Banbly) xacanfaH Ty-
pamaHbiH TaFaMAabIK KYHABULIFL] XKaFbiHaH RSTYPI LUMKI3AT TYPAEpiHEH Kem emec ToNbIK

KaHAbl OHIM €KEHAIr aHbIKTanfFaH.
Ty#inai ceagep: Gansik TyHpamachl, ycax danblK, TaramiblK KYHAbUTbIK.

It is determined that farce from small-sized fish (bream, pike perch, cat-fish, pike, carp) is
a valuable product in nutritive value not yielding to more traditional types of raw materials.
Key words: fish farce, small-sized fish, nutritive value.

Anpec: 050012, r. Anmartsl, yn. Tone 61,100

Ten.:
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NPONOMOJ1 - HOBAR BUONOTINYECKW AKTUBHASR
AOBABKA K NULLE
C NCNONb30BAHMEM NUYUHOK BOCKOBOMA MONU

C. . Konocosa, U. I1. Mamneesa*, k.6.H., H. @. Henawesa

BocTouro-Kasaxctanckuin HUUN cenbckoro xo3saiicrea

Hay4yHO-nNpou3BOACTBEHHLIN UEHTP
nepepabartniBalouien N NULEBOK NPOMBILLNEHHOCTN™

ApanTtauus 4yenoBeka K BO3AencTeuio HebnaronpusTHbiX hakTopoB
BHELLHEN cpebl ABASEeTCA akTyansHoi npobnemoit B Haleik ctpade. Mpu
3TOM XOPOLWIO M3BECTHO, YTO HAPYWEHUA DYHKUUA UMMYHHOW CUCTEMBI
nexar B OCHOBE O4eHb MHOIMX 3abonesannin: HGEKUNOHHBIX ¥ Napa3an-
TapHbiX 6onesHe, 6pOHXONEro4HOK NATONOrMK, aNNeprmm, OHKONOrNYec-
Kux 3abonesaHuii, aTepockiepo3a, niuemuyeckon 6ones3Hn cepaua, pac-
cesAHHOTO ckNnepo3a U MHorux apyrux [1]. B cBAsn ¢ atum Heobxoanmbl
NOUCK WU CO3JaHNE HOBLIX NPEnapaToB, CNOCOBHLIX OKa3biBATL NEYEOHbIN
addekT n npodunakTnieckoe AeNCTeMe, NPUroaHbIX 418 eXeQHesHOro
noTpebnenus, 06napa0LLNX OrpaHU4EHHbIM NOBOYHLIM 3addekToM, nme-
OWUX MUHUMYM NPOTUBONOKa3aHunii n 6e3 NCUXoNorNiecKoro ANCKoOM-
dopTa, 06yCNOBNEHHOIO HEOOXOANMMOCTLIO NPUEMa nekapcTas. Takummn ao-
cTouHCcTBamu 0bnagaioT Gnonornyeckut akTneHLIE aobaeku k nuine (BAA),
3a KOTOpsLIMM Dyayuiee B NpodnnakTmieckon n 03A0POBUTENLHOR Me-
avuuHe. Ux npumeHeHne nokHO 6biTb HANPaBNEHO Ha YKpennexsue opra-
HM3Ma, NOBLILIEeHWE ero aaanTauMOHHbLIX MEXAHN3MOB W CAHALIUIO XPOHUA-
yeckmux coctoanuin [2]. OnpepenenHbii UHTEPEC C 3TOW TOUKU 3peHus
npegcrasnaeT Gunonormieckn akTusHas nobaska k nuuie, paspaboram-
Has HaMKu Ha OCHOBE NPONOAUCAa U INYMHOK BONbLLLIOKM BOCKOBOWN MO,

Mpononuc — CMONUCTOE BELLECTBO 3eneHo-6yporo nnu KopuyHeBo-
ro yuBeTa C NPUATHLIM aPOMaTOM TONMONWHBIX NOYEK, Meaa, BOCKA YU BaHWN-
n. meet ABOSIKOE NMPONCXOXAEHME: SIBNFETCH CMOAAHUCTLIM OCTATKOM
OT nepBu4HO ¢a3bi NepeBapuBaHnMa nyenamMmu NbUibusbl M cobupaercs
nYenamMy C NoveKk AepPeBLEB W HEKOTOPLIX TPABAHUCTLIX pacTeHnit. Mpo-
rnonuc nNpeacrasnaeT CoOG0R CNOXHYIO MEXAHUYECKYIO CMECH CNEAYIOILLAX
rpynn sewecte, %: cMonul — 50-85, adupHbix macen — 1,5-4,5, Bocka —
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12-40, pybunbHbix BewecTs — 4-10,5, nuinbupl — 5-11, Mexannieckux npu-
Mmecen — 5-15. OH Takke coaepXxuT opraHu4ecKme KMcnoTel, hbnasoHoun-
Abl, Npoasnsiolumne P-eutaMMHHOE, aHTUMNKPOOHOE U paHO3aXUBASIoLEee
AencTsue, CNUPTbLI, Makpo- U MUKPOSNEMEHTbI, TEePIEHbI, BaMUHOKNCIOTHI,
KOPUW4HBIN CNMPT, KOMEenyio, 6EH30MHYI0 U KOPUYHYIO KUCNOTHI, BUTAMUWHDI
A, C v E. MNpononnc o6nagaeT npoTuBorpnbKOBOA, NPOTUROBOCMANINTENL-
HO, UMMYHOCTUMYNUPYIOLLEN, PereHepaTMBHON, aHTUOKCUAAHTHOM aKTUB-
HOCTBIO. B cnAay CBOMX anTMONOTUNECKUX CBOMCTB NOAABNNET POCT rpam-
NMOAOXKUTESIbHBIX MUKPOOPraHU3MOB, YBENUYMBAET darounTapHylo akTms-
HOCTb 1 CUHTE3 aHTUTEeN. BbipaxeHo TopMO3saiiee geicTene nponosuca
Ha POCT BUPYCOB repneca, ocnb! u rpunna A. OgHUM 13 CUrbHbLIX ABNAET-
Cs aHacTe3upylouwee AeNCTBME NPONONUCA, MPOSBAAIILEeca 3a CYeT
HanMuUnAa KYMapoBOiA 1 MEeTOKCKBEH30AHON KNCROT n dnasoHongos. 06-
naaaer aHTUTOKCUYECKUM AeNcTBUEM, CTUMYInpyeT obmMeH BelecTs, pe-
reHepaumio TKaHel, 3aluTHLIe CUnNbl opraimama. B cuny sbileonncan-
HbIX CBOWCTB pacTBOP NPONOJMca NPUMEHSETCA NpK 3abonesanusix sep-
XHUX AblxaTesibHbIX NyTel, B CTOMaTONOrMYecKOi NpaxkTnke, npw Xxenyaoy-
HO-KMIeYHblX 3aboneBaHusx, apTputax u ap. lNpevMmyuiecTsom npono-
iica No OTHOLWEHMIO K APYIvM NleYebHbIM npenapartamM SBAseTCs To, 4TO
OH cosepuieHHo 6e3spegeH ANns opraHn3ma 1 MoXeT BbITb MCMONbL30BAH
KaK B Ka4eCTBE CaMOCTOATENLHOro nevebRoro cpeacTea, Tak u B KoMbu-
Hauwax ¢ gpyrumun npenaparamu. Bxogut 8 coctas BALl, pekomengye-
MbIX B Ka4ecTBe Ob6Leykpeniaiowero cpeacTea npy NeYeHn Ce30HHbIX
NPOCTYOHbLIX, BOCMANUTENbHBIX, XEYA04YHO-KULLIEYHbIX, MHEKOIOrMH4EeCcKUX
3abonesanuii, 3abonesaHnit NapoaoHTa, NPOCTaThl, N5 NOBbLIWEHKS 3a-
UWUTHBIX CU1 OPraHnama, HopmManuaaumym OKMCNNTENbHO-BOCCTAHOBUTE Nb-
HbIX NPOLECCOB, yKpennenns kanunnapos [3].

Bockosas monb (Galleria mellonella) — 0aHO 13 HEMHOIrUX >XMBbIX
CYLLECTR, 3BOJHOUNOHHO NPUCNOCOBNEHHBLIX K OBUTaHMIO B NYENNHOM Yibe.
Csoe HazsaHune CHa Nonyynna 3a YHUKanbHYyl CNoCoOHOCTL nepeBapu-
Barb W YCBaWBaTb NYENMHbIA BOCK. JINUMHKYM GONbLLIOIK BOCKOBOU MON
YXe AABHO MCMOMb3YIOTCA B HAPOOHON MeavumHe ANs Ne4eHns MHOMX
3aboneeanunii, B TOM yncne tybepkynesa.

YCTaHOBMAEHO, YTO OHW COAEepXaT He TONbKO paspylwiaiowme BOCK
depMeHTbl, HO U BNONOrNYECKN akTUBHbIE BELLECTBA, CTUMYAMpYyloLmne
POCT HEKOTOPLIX NUMbOUAHLIX KNEeTOK Yenoeeka, uirepdeporHa n MOHO-
K/IOHANbHLIX aHTUTenN.

Mpun n3ydyeHun uMMyHMTETa BOCKOBOM MONY OBHapyxeHa BbICOKas yC-
TOMHYUBOCTbL NNYMHOK MO OTHOWEHMIO K BO3byauTtenam Tybepkynesa, Yymbl,
ondrepun, cTonbHska [4, 5]. KomninekcHeii npenapar «Buta» Ha ocHose nu-
YMHOK BOCKOBOM MONY cnocober 3axmBnsTk TYBEpKyNesHbie KaBepHsl B ner-
K1X, 3aNe4nBaTh ceexmne pybLibi MMoKapaa Noce nepeHeceHHoro ddapkra,
CnocoOCTBYS MX PACCACHIBAHWIO Y 3aMELLEHNIO COKPaTUMOM TKaHbIO [6].

198



H. A. CnupuaoHosbim [7] pa3paboTaH v 3anateHToBaH cnocob kpyn-
HOMACLITABHOIO NOAYYEHNSI aKTUBHOIO SKCTPaKTa NUYMHOK BOCKOBOIA MONW
N N3Y4HEH XUMUYECKNIA COCTaB 3KCTpakTa, naeHTudnumposaHs! HeKoTo-
Pbi€ aKTUBHbLIE KOMIMOHEHTbI. DKCTPAKT COAEPXKUT 3HAYMTENBHOE KONUYe-
CTBO CBOBOAHLIX AMUHOKWUCNOT, MOHOCaXapuaoe v aucaxapnaos, HyKneo-
TUAB! 1 NX NPOU3BOAHLIE, XUPHLIE KUCNOTbI, MUKPO- U MaKpoanemeHTsl (K,
P, Ca, Mg, Zn, Mo, Co u gp.). BeicokomonekynspHas ¢pakums skcrTpakra
COAEPXWUT WENOYHYIO NPoTeasy, apoMmaTuieckue CoOeinieHus, CBA3aH-
Hble C caxapamu n ammHokucnoTamu, B skcTpakTe npucyTcTeyioT 61o-
NOrvYecKkn aKkTUBHLIE BeLEeCTBa, NPON3BOAUMbBIE MYenamMu, a Takke KOM-
AOHEHTLI, CTUMYNUPYIOLWNE POCT HEKOTOPLIX TMMEPOULHBIX KNeToK ye-
NOBEKa, CUHTE3 nHTepdepora U MOHOKNOHaAbHbLIX aHTuUTen (Tabn. 1).

OKCTPAKT U3 NVHUHOK BOCKOBOH MOSW OKa3biBaeT Pas3HOCTOpOHHEe
6uoCTUMYNVPYIOLLLEE BAMSHAE HA OPraHn3M MIIEKONUTAILMX, coveTast
apanTtoreHHble, KapamMo3aumUTHole, MTMNOTEH3NBHBIE U MMNOKOAryAsaHTHbLIE
CBOMCTBA. [lOKa3aHo, 4TO 3KCT-
pakTbl BOCKOBOWM MOAN OKa3bl-
BaOT KapanonpoOTEeKTOPHOE U
KapANOTOHUYECKOE NEeNCTBUE.
CornacHo HeKOTOPbIM KIIUHU-
YecKMM HabnioaeHUaM 1cnonb-
30BaHWE SKCTPAKTOB BOCKOBOW
MOonn pgaet nevebHbid addekT

Tabnuya 1

O6wmii xuMuyeckunit Cocras akcT-
PaKTa BOCKOBOWA MOnu

CopaepxaHue
B 3KCTpakTe

npu Takmx 3abonesaHnnx, kax Cocras (% cyxoro
OCTPbie PECNUPATOPHLIE WH- Bewecrsa)
dbexkumm, NHEBMOHUS, HPOHXUT!,
Ty69pKyne3. Bucoxomonexynﬂpnb:e coean-
WaBeCTHO, YTO B natore- ..o 2
He3e AaHHbiX 3abonesaHnii Be- HykneoTHas! M HyKneoanas i85
AYLUYIO pOAb NFPAIOT Hapylue- '
HVIA B UMMYHHOW cucTeme ye- CB0BGOAHBIE aMUHOKNCNOTH 50-60
noseka. Mounocaxapugel U gucaxapvgsbl 2-4,7

IKCTPAKT BOCKOBOWA MO
coxpaHgaeTr BUOCTUMYNUPYIO-
e CBOCTBA B TE4EHUE roaa,
4YTO CBUAETENLCTBYET O CTABUALHOCTY €ro aKTUBHLIX KOMMOHEHTOB. Bme-
CTe C Tem ANUTENLHO XPaHaLWMNCa aKCTpakT He o6naaaeT 6akrepuocTa-
TUYECKUM 1 BAKTEPUONTNTUHECKUM OeACTBUEM MO OTHOLLEHWIO K pasnny-
HbIM HENaTOreHHLIM BUaamM bakrepuit U He OKasniBaeT MHrMBUupyiowero
BMAVSHUA HA POCT NartoreHHbix wrammoB Mycobacterium tuberculosis B
ycnRosusx in vitro.

Hamun 61110 NPOAOIKEHO N3yYEHUE NNYNHOK BOCKOBOW MONKU N CO-
3[1aHHOW Ha KX OCHOBE BUMONOrMYEecK akTUBHOR pobasKw.

XXupHbie KMCNOTHI 0,1
MuuepansHele BewecTsa 7,1-9.1
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