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fé‘y % AKTYyaJbHOCTE BHOpaHHON TeMbl MOXHO chOpMyIHpoBaT: B BHAC
CIEYIOIAX TE€3HUCOB:
- PacYeTHO-TEOPETHYECKHE METOABl HApAAy C IKCIEPHMEHTAILHEIMM
METOJaMH [AI0T MOJHOS NMOHHMAHME IPOLEeccos, NPOBCXomAmux B Kamepe
Cropasma (KC) JIBC ®, B WacTHOCTH, . MEXaHW3MOB 00pa3oBaHUsA
TOKCHMECKUX KOMIIOHCHTOB OTPabOTABIIMX Ta30B, BO3HUKHOBEHUS TEIUIOBBIX
Harpy3ok ¥ T.J. C noMoImplo HOBEIX PacyeTHEIX METONOB MOXHO TPOBECTU
BCECTODOHHMI aHanu3 paodero Mpouecca M BHIaTE PEKOMEHJALHH MO
W3MCHCHUIO  CYIMECTBYIOMIEH XOHCTPYKIMM €  UENBI0  YITyuIlleHus
3thdekTHBHEIX ¥ KoOTHYecKHX nokasareneii JIBC. B cBs3u ¢ 3TuM MHoOrue
[IPOM3BOAMTENM (DMHAHCHPYIOT KpYIHEIE MCCIIeJOBATCIILCKHE IPOEKThI 10
pa3paboTKe HOBBIX MAaTEMAaTHIECKHUX Mozesel;
- TpUMEHEHHWEe METONOB MAaTeMaTUIeCKOTO MOJETMPOBAHUS MO3BOISET
COKDaTHTh BPEMs NPOEKTUPOBAHMS INEPCIEKTHBHBIX, a TAaKXe JOBOIKH
CYIIeCTBYIOIMX  JBUrarefiel, CHU3HTL 3aTPATHl, PACIDHPHTH HHCIIO
pPaccMaTPMBAEMBIX BapUAHTOB W YJIYYDIMTE TEXHHMKO-3KOHOMMYECKHE U
3KOJIOTHYECKUE  ToKazaTenmd. JocTioKeHwe  TIEpeuYMCNieHHBIX — 1enefi
HeoOX0IMMO /UTA ycIleXa B YCIOBHAX KOHKYPEHITNH,
- JBWUTaTelH POCCHACKOTO IPOM3BOJACTBA Ha [aHHBIA MOMEHT HMEIOT
JIOCTATOMHO KPYHHBEIE pPEe3epBBI 10 JIOBOJKE IPOLECCOB BIPHLICKMBAHMA,
cMeceobpasoBanud, cropannsd, Terioo6mena, nepepaborku OrpaboraBmmx
Tasos (OT). Metoast MofenupoBaniis B 3T0M CITyYac NO3BOSHOT €3 NMIIHIX
3aTpaT MPOM3BECTH ONTHMM3ALMIO PA3IHMHEIX IapaMETPOB;
- oAHMM M3 TpeboBaHMii K KOMMEpYECKHM IIPOrPaMMHEIM IIPOJYKTaM JUIs
MOJIeTMPOBaHMA CIOXHEIX BHYTPHIIUIHHAPOBBIX IIPOICCCOB B HacTrofllee
BpeMd ABseTCHd HANMYHEe MHTYHTHBHO NOHATHOTO HONS30BATENBCKOTO
unrepdelica. BpeMs Ha moirorosky HOBOTO CHCLMANUCTA B 3TOM CIIydae
cHmxaerca. Taloke, cokpalaeTcs BpeMs Ha MOATOTOBKY pacueTHol Moneny,
410 Bene'r X COKDAII[EHHIO CPOKOB pazpa60n<n H 3aTpar.
Llens  paGorei; Pa3paboTka pacueTHO-3KCIEPUMEHTATBHOTO  METOAA
nccnenonam«m MOCIEN0BATENLHBIX ~ FPOIIECCOB  BIPBICKUBaHMS K
pacmpenieneHus  TOIUIMBa, 00pa3oBaHMA  OYAaroB  BOCIUIAMEHEHUA,
TeMIIepaTypHsIX Noseil B 0GhEMe KaMepEI CropaHysd | TEIUTOBBIX Harpy3ok Ha
OCHOBHBIE LETAM B 3aBHCHMOCTH OT BHXDEBOTO JBIDKEHHA 3apiia B
IMUTHHApE.
Meroan! _ucciaegoBanns: B paboTe HCHOML30BaHEI TeOpeTHMYECKHE H
JKCIIepUMEHTANIbHEIE METOABl HochenoBapmusi. C NOMOIIBIO TEOPETHIECKUX
MeT0ZI0B OBUIH HCCHENOBaHbl M3MEHEHHA JIOKAJILHBIX IapaMeTpoB pabodero
nponecca IpY  BapbAPOBAHWM HHTCHCHBHOCTH BHXPEBOTO  JBMKCHUS
BIlYCKHOTO  BO3OyXa W piala  KOHCTPYKTHBHRIX  I1apaMeTpOB.
JxcnepUMeHTAIBHAA JacTh PaboThl 3aKII0YaNach B CO3NAHWN CIEUMANBHOM
YCTaHOBKH, MOJCIMpPYIOIEHl HecTallHOHapHBIE TeIoBhle Harpysku 3 KC
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nokamsHoMy Terroobmery B KC, momydennrie B MITY uM. H.D. Baymana, a
TakKe B JPYI'HX OpPraHH3aIMAX.

Hayusas HOBU3HA:

- paspaboTass! MeToA, anroput™ u mporpaMma FAKEL pacuera nuHamuku
TOINMBHOTO (pakena W pacnpeneneHds TolmBa no obwémy KC mmsens ¢
HENOCPEACTBCHHBIM BNpPHICKMBAHHEM B 3aBUCUMOCTM OT MHTEHCHBHOCTH
BHUXpA BI[yCKHOIO BO3IyXa,

- IPEAJIOKEH PacdeTHO-3KCIICPUMEHTAIBHEIN METO TIPOTHO3UPOBAHUA MecTa
U BpeMeHH 00pa30oBafus ouara BOCIDIaMEHEHUS B ¢axesne BIPHICKHBAEMOTO
TOIUINBA.

JocToBepHocTs H 060¢HOBARHOCTD HAYYHEIX NONOXKCHWI ONpeesieTcs:

- MCHONb30BaHMeM  (YHIAMEHTAJBHBIX  3aKOHOB W ypaBHeHmi
TEPMOIUHAMAKY, THAPOTHHAMUAKY U TewiomMaccobMeHa c
COOTBEICTBYIOMIMMM I'DAHAYHEIMM YCIIOBHSMH, COBPEMEHHBIX YHCIEHHRIX H
AHATATHYECKAX METO/IOB PEAIH3AlNH MaTEMaTHICCKHX Mozeneis;

- IPUMEHEHNEM MUPOKON3BECTHOTO nporpaMmHoro koMiwiexca FIRE dupmer
AVL, copmepxamero JKCIIEpHMEHTAILHO  anpoOMpOBaHHHIE  MOJETH
BHYTPHITWIHHIPOBEIX Npoueccos JIBC;

- TIPMMEHEeHWEM IIpH OlEHKE aJeKBAaTHOCTM MATEMAaTHYecKMX Mopeneil
ZJOCTOBCPHEIX OIBITHEIX JAaHHKIX, HOTYyYEeHHBIX Ha MOZIENBHOH YCTaHOBKe, a
TAXOKE NPH HMCIBITAHUAX INOJHOPA3MEpHEIX ABHrarteneil Ha creHjue B MI'TY
M. H.3. baymana;

- 3KCIIEPUMEHTATILHEIM TIOXTBEPIKACHHEM AOCTATOYHON TOYHOCTH OCHOBHEBIX
MONOXKEHUH, IPHHATHIX NPH CO3MAHHHE MATEMATHIECKUX MOoeNel.
Ilpaxraueckas 3HAYHMOCTE PabOTEI COCTOHT B TOM, 4TO:

- pa3paboTaH ITOPATM M OpPOrpaMMa /UM  pacyeTa JOKAILHBIX
HECTALMOHAPHBIX TEMIIEpaTyp pabodero tena B o0néMe KaMepH CropaHMs ¢
YYETOM BHXPEBOrO ABHIKEHHA 3apsAfa, TO3BOMAIONME C JOCTATOYHOM s
HPaKTHKH TOYHOCTBIO PEelars 33/[a4H NPOCKTHPOBAHMSA NEPCNEKTHBHBIX, d
TAKKES MOJCPHH3ALMY CYIIECTBYIOMMUX AU3eaei;

- HONYIEeHHEIE 3HAYCHUA JIOKATbHBIX HECTAIIHOHAPHEIX TeMueparyp pabodero
TeMa MCHONE3YIOTCS AN  ONEHKH 30OGEeKTHBHHIX W 3XOJOTHYECKHX
noxasarened IPOEKTUPYEMBIX W CYMECTRBYIOINMX HMBUraTeNied, B YaCTHOCTHM,
V1A MIPOTHO3HPOBAHNSA TEIUTOBBIX IIOTEPh M TEIIOBOIO COCTOAHHS OCHOBHBIX
Aeranel, a Taxke o6pa3oBaHMA JIOKANBHEIX KOHNEHTPAaUuil OKCHIOB a30Ta B
KaMepe CropaHus;

- CO34aHA OTHOCHTENIPHO IIpoCcTaA IKCTIEPHAMEHTANbHAS YCTaHOBKA I
MOJICIMPOBAaHUA YCIIOBUil paGOTH ¥ TAPHPOBKH JaTYHKOB HECTALHMOHAPHOIO
TEIIIOBOTO MOTOKA.

AnpoGauus paGoThl.

Hucceprammonsas paGora 3acnymana u ofoOpeHa Ha 3acemaHWH xadenps
«ITopmueprie aparareny» (3-2) MUTY mm. H.D. Baymana B mone 2001 r.



ITo OCHOBHEIM pazfenaM AuccepTalMoHHOHi paboTs! Obuin cAeTaHbl TOKIAIEI
Ha MEXJYHapoIHO! HayUHO-TeXHMdecko# konQpepeHmmM «{Burarens-97»,
14-16 oxrabps 1997r., Mocksa, MI'TY wmm. H.3. baymana;, na 3-i
MEKIyHapOIHOI HayqHO-TEXHUECKOM koHbepenmu «Pemenye
IKOMOrHYeckuX IpobiaeM B aBTOTPAHCIIOPTHOM KOMIUTeKce», 26-28 aupaps
1999 r., Mocksa, MAJIH (TV); wa XII Illxone-CemMunape MOTOABIX YYEHBIX
A cHenMa;McTOB TOJ pykoBoAcTBoM axaneMuka PAH AW, JleourbeBa
«[IpobrieMbl  Ta30QMHAMMKH W TEIUIOMAccOOOMCHA B DHEPreTHUICCKUX
yCTaHOBKax», 25-28 mas 1999r., Mocksa, MOU; na VIII Mexnywapoguoit
HayqHO-npakTHieckoll kondepentmy «CoBepUIEHCTBOBAHME MOIIHOCTHEIX,
JKOHOMHYECKMX W SKOJIOTHYECKMX nokasarencit JIBC», 22-24 mas 2001r.,
Biagumup, Bal'V;, Ha XXXIX MexayHapodHoil HaydHO-TEXHHYECKOM
KOH(pEepeHIHH AAU «IIpwopurrersr pa3sBUTHA OTEYECTREHHOTO
ABTOTPAKTOPOCTPOCHHS M MOJITOTOBKM MH)KEHEPHBIX M HaydHBIX Kaapos», 25-
26 centabpsa 2002r., Mocksa, MI'TY «MAMM»; ma tpetheit Poccuiickoit
HaUOHANBHON KoHepemumn 1o Terwoobmeny, 21-25 oxrabps 2002r.,
Mockea, MOMH; wa IX MexayHapoaHo# HaydHO-IIpaKTHYECKO#H KOH(pepeHIIHA
«DyHpaMeHTANLEHLIE U NPUKIANHBIE NPoOIEeMBI  COBEPINEHCTROBAHUN
HOpILIHEBBIX ABwrareneif», 27-29 wmas 2003r., Bnagwmup, BnlV; na
MexayHaponHoit koudepenunn «Combustion and Atmospheric pollutiony 7-
12 mona 2003r., Canxr-Ilerep6ypr, UX® PAH nM. CemeHoBa.

Hayanaa pabora «MogenupoBarue pacrpeleneHas  BNPHICKMBAEMOTO
TOIWIHBA B KaMepe CropaHHf fAM3eNd ¢ Y4STOM BHXPEBOIO HBIDKEHHA
BOYCKHOTO BO3OYyXa» oOTMeueHa rpamoroili Poccmifckoro ornenenus
Mexpyrapogsoro koHuepaa ABB ACEA Bpayn Bosepn 25 mrons 1999r.
Hy6ankanun: OcHOBHBIE NONOXEHUS IUCCEPTAUMM OMyONMHUKOBaHEI B 9
neyaTHbIX paboTax.

O6ném_anccepramuu: Jlucceprallds COCTOWT W3 BBEJCHMA, YETHIpeX IVIaB,
3aKOYEHUA H cIMCKa matepatypbl. OHa conepKAT 148 cTpaHMIl OCHOBHOIO
TekcTa, 77 pucyHkor u Qotorpaduid, 7 Tabmiu u 15 crpanvn co crmcKoM
JMTepaTyphl, BKTIOYalomuM 159 panMeHoBaHuH.

Conepxanue JuccepTAUHH:

Bo BBeiennu 060cHOBaHA aKTyaNbHOCTE IPOOAEeMs! co3aania 3HpeK THRIILIX
PACUETHO-IKCTIEPUMEHTANHHRIX ~ METOJOB  HCCACHOBAHHA  JIOKaJbHBIX
mnapamerpoB pa0ouero mpomecca [IBUTareNell BHYTPEHHETO CrOpaHuA,
CO3JaHMA HA OCHOBE ITUX METOAOB INPOIPAMMHOTO obecredeHrA, yiRoGHoro
A MCIONB30BaHusi B MPOMBINUICHHOCTH. J[apa KpaTkad XapakKTepHCTHKa
JHMCCEPTAIMOHHOMN paboThL.

B nepsoii riaBse npoBOIMTCA AHATHTHAYECKHN 0030p TEOPETHUECKUX W
SKCIIEPUMEHTANBHEIX  PaboT MO WCCNENOBAHMIO AWHAMMKH TOIUIMBHOTO
takena COBpPEeMEHHBIX [AM3eNBHBIX JBUTATElIel C HENOCPEACTBEHHBIM
BIPEICKWBAHHEM, METOJAM PacdeTa JOKAIBHAIX TEMIlepaTyp pabouero rena B
obréme KC u MeToaaM mccegopanus tokansuoro tertoodmena 8 KC JIBC.
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PaccmarpusaioTes paboTel Kak OTEUECTBEHHBIX, TAK M 3apYOEXHEIX aBTOPOB,
raxux xak [.H. A6pamosuy, 11.B. Acraxos, 1.M. Bermuxuii, H.P. Bpanusr,
H.A. UBamenko, P.3. Kasrapanze, A.C. JIsimeBckuit, M.P. Ilerpuuenko,
P.M. Herpuyenxo, H.®. Pasnefiues, I'.b. Poser6iur, 5.H. Cemenos, JLA.
Opanx-Kameneuxn#i, C.M. ®ponos, H.JI. Yaitros, A. Alajbegovic, W.J.D.
Annand, M. Araj, J. Diwakar, G. Eichelberg, H. Hiroyasu, G.F. Hohenberg,
W. Nusselt, P.J. O’'Rourke, W. Pflaum, R.D. Reitz, G. Sitkei, R. Tatschl, G.
Woschni u ap.

Ha OoCHOBE MpPOBENEHHOrD aHANM3A ONyOIMKOBAaHHBIX PabOT MO HAHHOI
TEMAaTHKE, a TakKe, MOTpeOHoCTEll COBpEeMEHHOTO ABUrareiecTpocHus Obuia
oIpefielieHa Neb JAHHOK QuCCcepTarMOHHOA paboTHl, u GBUH HMOCTaBIICHE!
3aja4d, pCHICHHE KOTOPEIX Reo6X0MMMO /1A JOCTYDKEHHA LeM paboTEL.
Bropas raasa nocBALUEHA CO3JAHMIO MATEMATHIECKOH MOIEINH, allropuT™Ma
u nporpammer paciera “FAKEL” pacupepeseHusa TOIUTHBA M0 O0OBEMY
KaMepsl CropaHps JIBHTATe€Nd ¢ HEMOCPEACTBEHHEIM BIPHICKABAHHEM.
MartemaTrdeckas Mojeib, npy pazpaGoTke KOTOpoil OBUIH HMCHONL30BAHbI
HEKOTOPHIE JKCHEpUMEHTANLHEIE AanHEle ¢upmel “Cummins”, omucbiBaeT
JMHAMMKY TOIIMBHOTO (pakela B BUXPCBOM IOTOKE Bo3ayXxa. B pesymbrare

onpesienorca aanbHoGo#Hocts [, M yron packpeitua (akena © mpu

BINPHICKWBAHUA TOIUIMBA B 3aKpYICHHOM IOTOKE BO3AYyXa, Bpamarouierocs ¢

YyrnoBofi CKOPOCTHIO ®, , kak oyHkius BpemeHM (yria IIOBOpOTa

0.6

KONEHYaTOTO Baja), IPM DTOM YCTaHOBIeHO, ¥to [, ~ T . Mpn

3TOM, pacueT WPOBOAMUTCA Ha OCHOBE CHCAYIOUMX  yPaBHCHUIA:
L -1
10

T

:035(2_“’_55_.)044, roe €, — KHHeTHYECKass 3HEepPrus BO3ITYINHOTO
[
T c BT

3apsfa, €,; — KUHETHYECKas DJHEPrus BIpPHICKUBAEMOro ToOIUIMBa, d. —
JUaMeTp COIIoBOro orBepcTHs (POPCYHKH, lt- JanbHOOoMuocTs Qakena

TOILIHBA TIPH BIPHICKUBAHMA B HETIOABWKHEIH BO3LYX; 2.Re%%. L. B
d
O=_Fe

f B
74-[1-¢ \B5

0.39
rae l, - umHa corioBoro otsepeTHd, - .0,0286 PL P, — miOTHOCTS

Ps
BO3AyXa B IWIMHIPE B MOMEHT BIPBLICKMBAHHA TOIUIMBA, P; — [DIOTHOCTH

”odc
TOILINBA. an 3ToM Re = , TIC Up — CKOPOCTh HCTCYCHIA U3 COIUIOBOIO
v

OTBEpPCTHA, V — KNHEMATHUECKas BA3KOCTE Tornuea. [loctpoena TpexMepHasn
monens ¢axena (puc. 1) ¥ onpeneneHs KOHUEHTpanud TOIUIMBA B €rO
TOTIEPETHOM M TPONONBHOM cedeHMmsX. (OTHOCHTENLHAd KOHLEHTpAalMsi B
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HOIIEPEYHOM CCUCHMH OIIPCHCIIETCA 1o M3BECTHOH 3aBUCHMOCTH H3 TCOpUH
3

TypOynenTeix crpyd € _j. (_y_)z , TAE € - OTHOCHTEJNhLHAA
cmax bsxa
KOHIEHTpaIs B MONEPETHOM CeYeHMH OaKena, Cpgy KOHIIEHTpAaLHs
TOTMIIMBAa HA ocH (paKena, y — TeKyumee paccrosuue ot ocd axena, b,, —
SKBHBAJICHTHBIN paymyc dakena.
Ha ocnoBe paspaborannoif martemaTHdecko#i monen ObUlM MPOBEIECHEI
YHCAECHHLIE JKCIEPUMEHTHI B LEJIAX HCCIENOBaHMA pacnpe/ieficHus TOILIMRA
no o6sémy KC B 3aBHCHMOCTH OT TaKuX GaKTOPOB, KaK 3aKOH BIPHICKMBAHUA
(B T.9. MHOTOKPAaTHBIf M CTyNeHJaThii), KOHCTPYKUMA GOpCYyHKH W
HHTEHCHBHOCTh BUXPEBOTO JIBIDKEHHA 3apana (puc. 2).
U IpakTUYecKoro MCnosp3osanus mporpamMmsl “FAKEL” i WINDOWS
paspaGoran ynoO6HeIff rpadudeckuii uHrepdeiic nome3osatens (puc. 3),
NO3BOJSNOIIMA  TPOBOJAMTE UHCIEHHBIE OKCHEPUMEHTHl €  HOMOMIBIO
BapEUPOBAHHA TTApaMETPaMH MOJIEIH HENOCPEJCTBECHHO B OKHE IIPOrpaMMBb! U
nmeromuit uaTepdeiic ¢ mporpammoit AUTOCAD s BH3yansnoro aHammsa
o0BbeMHOro pacmpezeneHna TOIUIHBA B KaMEPe CropaHus.
IlpH mpoBeleHHM YHCIEHHBIX 3KCNEPHMEHTOB OBUIO  BBIABICHO, YTO
yBemudeHre TaHreHIMaaRHOM ckopocTd Bosgyxa (puc. 4) crocoBGcTByer
YMEHBINEHHIO HPOJABIDKEHNA nepeaHero tponra daxena MO HANPABIEHHIO
panpyca IITHHAPA, 9TO COTIACYETCS C M3BECTHBIMH 3KCIEPHMEHTAIBHEIMU
nanasMu. Kpose Toro, Ipy YBETHYEHUH TAHTEHIATHHOR CKOPOCTH BO3AYXA
YBEJIHYHBAETCA HONA TOIUIMBA, pacnpeleneHHOTo B 00béMe Kameps
CTOpaHusA, IO OTHOIIEHHIO K TOIUIMBY, monaBmemy Ha ctenku KC.
BBeneHo TMOHATAC OCPEeAHEHHOTO BECOBOTO (aKkTopa pacipeneneHus
maseiabHoro  Tomwmmsa 1o obséMy KC, mpeacrasnmiomero  cofoif
HOPMHPOBAaHHYI0O OTHOCHUTEEHYIO BEJMYHHY OCPEJHEHHOH IO BpeMeHH
KOHLEHTpAaLAH TOIUYMBA B JaHHOM KOHTPOJIbHOM 00heme (puc. S). BecoBoii
DaKTOp NO3BOMMET YNPOCTHTL OYWMCAHME HECTALMOHAPHOTO IIponecca
pacrpesienieHuss TOTUIMBA M NOIATOTOBUTH HCXOIHBIE JAHHBIC IUIT pacuera
JIOKJIBHBIX Temneparyp B o6béme KC n nokanknoro rtemnoobmena B KC
IBC.
Tperbsi riaBa mOCBAMIEHA MOJIENIMPOBAHMIO JIOKANBHEIX TEMIEPATYD,
JOKANBHBIX OYaroB BOCIUTAMEHEHMA ¥ JIOKAIBHOTO TeIiooOMeHa B Kamepe
cropaHus. B ryaBe onmMcaH XOHUENTYaNbHBEINA MOAXOJ K pacyery JOKAIbHBIX
napaMeTpoB pabodero Tena Ha OCHOBE MHOTO30HHOH MOZEIH C IPUMEHEHHEM
MeTo/la KOHTPOJBHEIX 06B&moB (MKO), paspaGorannoit 8 MI'TY mM. H.O.
baymana. B w9actHOCTH, [aHO KpaTKOC¢ OIMCAaHUE aNrOpPUTMOB pacvera
[POLIECCOR MCHIAPEHMA W CTOPaHHA TOIUIMBA B  OTACHBHEIX  30HAX
(xouTponsuEIX 06Bpemax (KO)), MeTox ydera TypOyieHTHOro MaccooOMeHa 1
CIIOXKHOTO TeIUIooOMeHa Mexny KO H yuacTkamMy CTeHKH KaMephsl CrOpaHus.
JloKanbHEle HecTalMOHAPHEIE TeMIleparyphl pabouero Tena B obnéme KC
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ONpefe/LIIoTCd B pe3ylbTaTeé peMEcHHA cHcTeMH HQdepennpansEniX
ypannemu‘r'l'

dm dm,.
Z uu — 2+ Z mycy, —4+Au m—_dm +Au d;n
[ dV n,
=34, 0F+Zay<r ¢ 5 -1 M e S )
Ine T; - Temmeparypa B i-TOM KOHTpONBHOM 00BEME, OCTaJIBHEIC

0003HaYeHHA ABIAIOTCS OOIEeNPUHATEIME B TepMoauHaMuKe i Teopun [JBC.
PaccuuraHHpie JIOKUIBHBIE TEMICpaTyphl CYHMIECTBEHHO OTIMYAOTCA OT
OCpeIHEHHOH TNo o0beMy UWIMHApA TeMICparyphl, INOIYYEeHHOH, Kak
NPaBAIIO, TIyTEM TEpecyeTa MHAMKATOPHON AHArpaMMbl fasieHus (puc. 6).
Hcronb3oBanne BBHMHCICHHBIX 3HAYEHMH JIOKAIBHBIX HECTALMOHAPHBIX
TeMIepaTyp NPH pacdeTe TEIUIOBHIX Harpy3oKk Ha OCHOBHBIC JAETajlM
IBHETATENN, a TAKOKE MPH OlEHKe JIOKANBHEIX KOHIEHTpaumii OKCHIOB a30Ta B
IMIMHAPE IU3eNs, TPOBENCHHBIX C FIOMOIIBIO AITOPHTMOB U TIPOTPaMM,
panee paspabGoraHHelx B MI'TY, naet Xopomce COBNAlISHHE ¢ OHNBITHHIMH
IaHHEIMU. 3T0 YKa3hiBaeT Ha aJeKBaTHOCTH MOJENM JUIA pacyera JIOKAIbHEIX
TeMIepaTyp pabodero Tena, HemocpeJCTBEHHOE H3MEPCHHE KOTOPHIX CBA3AHO
¢ GONBIIMMI TPYIHOCTSAMH.

Tlpennoxkena MaTeMaTideckas MOJE/Ns CMEUIEHHA TUIOCKON TOILIMBHON CTPYH
€ BO3/IYXOM B YCIIOBHSAX AH3ENBHOTO ABUTaTeNd. MoAeNns YAOBIETBOPHUTENLHO
OTNHMCHIBAET NPOGUIM CKOPOCTH U KOHIEHTPAWH TOMINBA B C/I0€ CMEIICHUA.
JlomonHenne MOAENM YpaBHEHHEM M30TEPMHYECKON XummdecKoi peaxuuu
HO3BOAWIIO ONPENENIUTh MECTOIIONIOXKEHHE oYara CaMOBOCIUIAMCHCHMS,
KOTOpOe COrnacyercs ¢ IKCepaMeHTaJIbHBMY HabmoneHuamy (puc.7).

Opu | Gpv _ ,THE § - _f exp(— _E_] - XHMH9ECKHM HCTOYHHK
oy R

JOh, O a0ud pou| KOHUCHTpAUMM  BEIECTBa, I - wmHa
PUoa P y oy ay nepeMelHBaHud no ToLIMUHY.
£ Py % == &uPp +S

x> & ooy IMpoBenenroe BapbMpoOBAHUE NABJICHWMCM ra3a B

IGUTAHZIpE, TeMIeparypoll rasza M HaBJIeHHeM
TOIINBA B (OPCYHKe IOKa3ago TyBCTBHTENPHOCTh MOJENM K H3MEHEHMIO
BHEITHHX IapaMeTPOB M BEIABMIO HEKOTOPHIE TEHICHUHH M3MEHEHHS
IEOMETPHYECKOTO MecTa BOCIUIAMEHEHHS B  3aBHCHMOCTH OT  3THX
napaMeTpoB.
Pacyer paGogero mponecca musens Obln NPOBENEH TAKKE C OMOIIBIO
nporpaMmsl FIRE dwupmit AVL. Buino yerasosiero, wto B gsurarene YH
16,4/12,3 MaxkcuManmbHBIE JIOKalNbHEIC TeMIeparypnl paGodero Tena
nocturator 2500K (puc. 8 w 9), uT0 CymeECTBEHHO BHILE MAKCHMAIBHOIO
3gauenus cpenneil no obnEMy TemmepaTyphl. JloKaibHele MIHOBEHHSBIE
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TEIUIOBEIE TIOTOKH B MecTax B3amMoxelicTeus ropamero daxesia TOIUMBA CO
cresxamMu KC nipy ropenRuM TomnmBa Ha MOPANoK Golphie NO CPaBHCHMIO ¢
TEWIOBEIMH  MOTOKaMH 70 BocivlaMeHeHusa. QOugard  BOCIUITAMEHEHHA
BO3HHKAIOT Ha paccTOfHUM 12-15 MM OT cOmoBOro orBepcTHA mpu 3 - 5°
yria 1LK.B. nocine BMT.

Yersepran raaBa IOCBANECHA OKCHEPUMEHTANLHOMY  HCCIEJOBAHMIO
nokanpHoro terwoobmerma B KC. B nensx HCCICHOBAHMA  CO3JaHA
9KCIICPUMEHTANILHAA YCTAHOBKA Ui MOJAEIMPOBAHUSA JOKIBHBIX TEIUIOBBIX
Harpy3ok B KC gmienel. YcraHoBka IO3BOJIAET HCHOBITHIBATE 00pasupl C
OTIOMEHHAMH Harapa ® 0e3 Hero, pa3luYHBIMH  KCPAMUHUCCKUMU
HNOKPRITHAMH, 2 TAKKe, NIPOBOXATEL kanmubposky mardmkos (puc. 10). Hdana
OlIEHKa TOrpPeINHOCTEH IPHU H3MEPEHUN HECTAIIMOHAPHEIX TEMTOBLIX MOTOKOB
B cIOy4dae TIpAMEHEHMs Jariuka, AeiCcTBYlOMero 10  IpUHOMITY
JomonHuTebHOH (BCrioMoraTensHOM) cTenkn. B peaynpiare oGpaborkn
OpOBEHEHHBIX paHee 1oJ pykosojcTBoM npod. Kasrapamze P.3.
HCCTenOBaHMit derpipexTaktHoro amsens KamA3-7405 apropom Owbiid
onpeieNeHp! JIOKANBHBIE HECTAIIHOHApHBIC TEINIOBRIC IIOTOKM B KaMepe
cropanus BEICTPOXOAHBIX MM3elelf (MecTa YCTRHOBKH JATYHKOB MOKa3aHEI HA
puc. 11) py yBeNuYeHHWM UHTCHCHBHOCTH BO3IYIUHOrOo BuxpsA Ha 20% u B
YCIOBHSX CepHifHOTO JBHMraTelii B WHPOKOM /[JHANla30HE M3MEHEHHA
HArpy30YHEIX ¥ CKOPOCTHEIX PEXHMOB MX paboThi (puc. 12). Unrencusrocts
Tewo00MeHa CYIECTBEHHO 3aBHCHT OT NpoTekaHus pabouero mpounecca B
IQUTMHIPE M OUpPeAE/MeT TAK Ha3pIBaeMBle JUHAMHYECKHE IpaHU4HbIe
ycnoBus, T.e. JIOKAIbHBIE TEIUIOBEIE HArpy3kH Ha OCHOBHBIE JeTaau
apurared (TOpMEHb, TONOBKA, THIB3a, KNAMaHsl W T.[.), HanpsOKEHHOE
COCTOSHME KOTOPHIX M  SBJIETCY  OCHOBHRIM  OrpaHMYEHWEeM  IIpH
tdopcupoBanumn Am3eneidt mo MommuocTH. OnHaxo, KaK MOKa3an aHaIu3
JKCTIEPMMEHTAJIBHBIX JIAHHBIX, INONYYEHHBIX Ha JBMTartelsix cemelcTra
KamA3-7405, yBenuueHue HMHTEHCHMBHOCTH 3aKpPYTKd B HCCIeTyeMOM
IWana3zoHe He NPHBOJUT K YBEIHYCHHIO JIOKAMBHEIX TEIUIOBBIX HaIPY30K K HE
IPemITCTRYET (POPCHPOBAHMIO ABUIaTe)iA IO MOIIHOCTH, YTO COOTBETCTBYET
pesymsTatam npo. M.P. TIeTprteHKo, NOTYeRHLIM TEOPETUUECKIM NIy TeM.
OcHosAble BHIBOJBI K IAccepTalHOHHOI paboTe

1. PaspaboTtana MareMaTHdecKas Mogesb, alTOPATM H IporpaMMa pacuera
“FAKEL” pacripenenenua tomnusa no o6séMy KC, yanuThiBatonias BImsHUeE
HHTEHCUBHOCTH BHMXPEBOYO IBHKEHWS BHYCKHOrO BO3AyXa Ha pasBHTHE
TolnmBHOTO (axesia. B nemix mcrnone3oBannd nporpammul “FAKEL” ans
WINDOWS paspabotas yro6Hstii narepdeiic;

2. IIpemnoxen MeTo IOCTPOCHAA TPEXMEPHOH MOJIENH TOIUIMBHOrO akea,
VUATLI{BAIOMWI{ 3aMeHy PeanbHOTo cedeHus ¢akena Ha SKBHBAICHTHOE NPy
BO3MEHMCTBHH HA HEro BHMXPH BO3IyXa. MeTOX no3BOJNSET OIpPENeNUThH
3HayeHWe cpepHero daxropa Beca paclpelelieHus TOIIMBA B IIpolecce
BNPHICKMBaHWA IS KaXJOrO KOHKPETHOrO MOMEHTa BPEMEHM pacuera
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pabodero muxia. Pe3synapTaTe! pacdeTa HCTIONB3YIOTCH KaK MCXOXHEIE JaHHbIE
IUIS pacdera OKANBHEIX TeMnepaTyp pabodero tena B npocTpancTse KC;

3. Towmenstit daken B KC mmsens paccmarpusaercd, Kak TypOyneHTHas
CTpYyS TUIOTHOW Cpellpl, CMemmMBacMOfi C OKHCIMTeneM (BO3AyXOM).
Quspgeckuif TPONECC CMEMIMBAHWA HA OCHOBE CHCTCMBI [IBYMEpHEIX
ypaBHeHHMIl HEpa3pHIBHOCTH, KoiMdecTBa JBWKeHMs M auddysmu ¢
MCIIONB30BaHMEM UINHK! cMeInBanus no TowmuHy. Beenenue B ypasuenne
AQOY3ME  JOHOMHUTENEHOTO MCTOYHUKOBOTO UJCHA, VYUMTHIBAIOMIETO
HM3MEHCHHE KOHICHTPAaNMH TOIUIMBA BCNEICTBHE NPOTEKAHMA XMMHYECKHX
peakumii, INO3BOJCT ONpPENEIHTh MOMEHT H TeOMETPHYECKOE MECTO
pocruiaMeHenns. COTOCTaBNEHHE TNONYYEHHHBIX JJHHBIX C H3BECTHBIMH
SKCTIEPHMEHTATEHEIMEA NAHHBIMHU [JAET XOpollee COBNAJCHME, YKa3HIBAIOIIEe
Ha JOCTOBEPHOCTE pa3pabotanHoif MoJenw.

4, YcoBepmeHCTBOBAHEI AJITOPUTM M [IpOrpaMMa pacuera, paspaboTaHHBIE B
MITY wmMm. Baymana ® DpeJHA3HAYCHHBIE U1 pacdeTa JOKaJbHBIX
Temneparyp paGodero Tena B KC @ nokansHoro temnooOMeHa B AM3ensx.
BBe/cHHBIE aBTOPOM OTHENbHBIe pa3paboTKM M INIPOTPAMMHBIC MONYH
(FAKEL, onpeneneHms BecoBoro akropa pacupe/eneHus TOMWIHBa, MOMCHT
H TEOMETPHYECKOE MECTO BOCIUIAMEHEHHA) IOBHINAIOT JOCTOBEPHOCTE
MHOIO30HHOM MOJENH H IO3BOJIMIOT COKPaTMTE BPEMS HAa MNOATOTOBKY
HCXOJHbIX JAHHBIX JUIA pacaera;

5. Hcnons3oBanue NONYYEHHBIX 3HA4CHUH JIOKANBHBIX HECTAIMOHAPHBIX
TEMIEpaTyp ©pH pacdere TEIUIOBBIX HArpy3oK Ha OCHOBHblE JETAIH
IBMraTens, a TAKKe IPH OLEHKEe JOKATLHBIX KOHIEHTpaUuii OKCHIOB a30Ta B
IMWIAHApPE AU3eNs JaeT XOpollee COBMANICHAE C OMEITHHIMM JAHHBIMH. DTO
yKa3bIBaeT Ha aEKBaTHOCTH pa3paboTaHHOM MOJENH /A PACYeTa JIOKANBHEIX
TeMIepatyp paboyero Tena, HEMOCPEACTBEHHOE M3MEPEHNE KOTOPHIX CBA3aHO
¢ GONBIIAMYU TPY AHOCTAMH;

6. TIpn HenmocpencTBEHHOM Y4YacTHHM aBTOPa CO3NaHA JKCIEPHUMEHTAILHAs
YCTaHOBKAa JUI1 MOMENMPOBAHHA NOKATBHBIX HECTAMOHAPHBIX TEIUIOBBIX
noroxoB B KC JIBC. Ilpu 3TOM HCIONB3YIOTCA AATIHKH TETIOBOTO JIOTOKA,
JelcTBYIONMe Ha NPUHIIMIC NONOIHUTENLHON CTEHKH. YCTaHOBKA [103BONAET
MOJIe/TUPOBaTh TETUIOBEIE Harpy3ky Ha nosepxaoctn KC ¢ yyeroM cmermenns
049aroB CropaHyi B pe3ynsTaTe BozaeHcTBHA GOKOBOM 3aKPyTKH TIOTOKA.

7. i3MeHenvie MHTEHCHBHOCTH BHXpA B mumEape nusens 44YH 18/20 ot 0 no
40 pap/c OPMBOJMT K HIMEHEHMIO COJEPKAHWSA TOIUIABA B OTACHHHOM
KoHTporsHOM 06BEMe 10 40 %, Pacder okamnHbIX Temneparyp B KC musens
4YH 18/20 mpu u3MeHeHHH HHTEHCHBHOCTH BuxpA oT 0 10 40 paj/c noxasan
YBEIHMYCHHE TOKANLHEIX TEMIIEPATYp B oTaenbHO B3aToM KO Ha 100K. Pacyer
NOKANBHBIX TemmepaTyp B asuratene 8UHI12/12 moxazan cymecrBeHHOE
pasnmaue cpenHeid TeMmmeparyps B mwinHApe (oxomo 1700K) n
MaKCHManbHoH TeMIepaTypsl B oraeasHO B3atoM KO (2700K). Onpenenenne
reOMETPHIECKOTO MECTAa M MOMEHTa BOCIUIAMCHEHMA [OKasalo, YTo,

8



BOCITAMEHEHHE MPOUCXOAUT Ha mMepudepHUl HCXOMHOH TOIUMABHOR CTPYH B
rryOuHe ciaos cMemeHus. PacyerHoe paccTOSHHC OT Cpe3a COIUIOBOTO

otsepctus (X =0,y =0) 10 mMecra BocramencHus (=9 MM) BIONHE COT-

7acyercs C OSKCIEPMMEHTANbHBIMH HaOMONCHMAMHM 10 BOCIVIAMEHEHWIO
0CECMMMETPHMHBIX AM3IENGHBIX cTpyil. Monenuposanue paGogero mponecca
no nporpamme FIRE mnoxasmBaer, uro B papuratene YH 16,4/12,3
MAaKCHManbHbIC JTOKAIBHEIE TEMIEpaTypsl pabodero tenma gocruraor 2500K.
JlokanpHble MrHOBCHHBIC TCIUIOBBIE IIOTOKH B MeCTaX B3amMOAeNCTBHA
ropamero ¢akena 10mmea co creskamd KC npm ropenwu Tomnusa Ha
HOPAAOK GOJIbIIE IO CPABHEHHMIO € TEIUIOBBIMY NOTOKAMH N0 BOCIUIAMCHEHUA.
Ovaru BOCIJIAMSHEHMS BOZHUKAIOT HA paccTosHMM 12-15 MM OT colwioBOro
orBepcTid IpH 3 - 5° yria m.k.B. nocne BMT.

8. ComocraBneHywe IONYYEHHBIX PAacUYETHBIX pE3YIETATOB C ONBITHHIMH
JAHHBEIMH, B TOM 4ACAe M HPYrHX aBTOPOB, YKa3hIBa€T Ha WX Xopoluee
corlacoBaHHe. 10 TI03BOJIIET HCIIOIH30BaTh pa3paboTaHHBIE
MareMaTHYeCKue MOIeNH YpH CO3JaHMH TNEPCIEeKTHBHBIX H  IOBOJAKE
CYIIECTBYIOINMX Au3eiel ¢ HEMOCPEACTBEHHBIM BIIPHICKMBAHHEM.

OcHoBHOe co/ep:kaHue ANCcCePTANMHE ONYGIHKOBAHO B CJIeAYIOUHX
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Puc. 1. Tpexmepnas mojens dakena.
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Puc. 3 T'paduueckuit nurepdeiic nonssosarens nporpammbl “FAKEL”
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Puc. 4 Pacnpenmenenue TtommMBa B
KaMepe CropaHus Jamsens IIpH
YITIOBOI CKOpPOCTH cBexero 3apsaa 0
pan/c (a), 20 pan/c (6) u 40 pan/c (B).
B)

1,20E+00

1,00E+00 +
8,00E-01 -
6,00E-01 +
4,00E-01 +

2,00E-01 + “
0,00E+OOJ.+.¢HH;H'1 oo

O m 0 2 .0 0 R P DD PP

Ocpennen. paxTop Reca

Homep KO

Puc. 5. Ocpennernslit dpakTop Beca pacnpeneaeHus TOMLIHEA.
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Puc. 6. CpaBHeHHe NOKANLHEIX TeMmneparyp (MHICKC yKas3blBaer Ha HOMeEp

KO) u cpenemaccosoii Temnepatypsl T, pabouero Tena B kamepe Cropanus
msems 8YH 12/12.

Y, mm

Puc. 7. PacueTHoe ompe/ieficHUE MECTOIOIONKEHHS 09ara BOCIUIAMEHEHHUA B
COE CMEmMeHus TOILTMRHOMA CTPYU.

% - MECTO BOCIUIaMCHEHUA.

----- ~-- TPAEKTOPUH HEKOTOPHIX BEIOpaHHEIX YACTHI.

TPaHMUL! CJI0A CMEIIEeHUS.
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Case AN 385 000 Finw Temperature{K]

Puc. 8. Pacnpeaenexue TeMnepatyp rasa B Kamepe CrOPaHHS TIPH TONOKSHAR
nopuna 25° nocne BMT.

Case Al 282 000 Flogw Temperature{k]
2504 ¢ 2

219456
R4 4
18742
16641
1453 9

Puc. 9. Pacnpenenenue Temneparyp rasa B kKamepe Cropanus (CeueHHe ¢
MaKCHMallbHOM TeMIepaTypoit) MpH noJokeHuy nopuHs 25° nocie BMT.
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Puc. 10. Cxema 3KCNEPHMERTANLHON YCTAHOBKH JUTA MOJIETUPOBARNAS
NOXABHOro HecTaluoHapHoro Terwiootmena 8 KC JIBC:

1-an1eKTpOMOTOp, 2-BOAAHOH XONOAWIFHHK, 3-0XJIX/AAIONIasA BOAA, 4-
METAUTAYeCKHH JACK, 5- racurens Opsi3r Bogksl, 6-00pasew, 7-HaTaHK
TEIUIOBOTO TIOTOKA, 8 A 14-ycunurens, 9-6nox rmaranms, 10-ocummnorpad, 11-
npHHTEp, 12-koMmbioTep, 13-6n0K MATaHUA, 15-1aTIHK CKOPOCTH BpalieHHUA
AxcKa, 16 u 18-senrmm, 17-narneratens Bo3gyxa, 19-raszossiit 6annoxn, 20-
ra30Bas ropeika.

Mz_ris rie ra re

Puc. 11. Cxema pacriofIoXeHus JaTIUKOB TEIUIOBOIO MOTOKA HA I'OJIOBKE
6noxa mpusapos KamA3.
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Puc. 12. 3aBHCAMOCTE NMIOTHOCTH TEIUIOBOIO IMOTOKA OT HMHTEHCHBHOCTH

3aKpyTKH Bo3gyxa npuratens KAMA3 (maruux I'6 - a; maraux I'l8 - 6;
Jatauk 30 — B).
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