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A. B. XUMEHKO

PACYETHOE Y SKCNEPUMEHTAJIbHOE UCCJIEJIOBAHUE TEIJIOBBIX ITPOIIECCOB
B TBEPJIOM TEIVIOAKKYMYJIUPYIOIIEM MATEPHAJIE C BBICOKUMH
TEINIOAKKYMYJIMPYIOIIMMH CBOUCTBAMMU

AHHOTAIIHA Bvinonneno mamemamuieckoe MOOenupoganue meniooOMeHHbIX NpOYeccos, Npomexaiowux 8 meepovix
MENI0aKKYMYAUPYIOWUX INeMEHMAxX U3 Wamoma 6 nepuoo 3aps0d u 0moayu meniomsl d1eKmpomeniosbim aKKyMyIsamopom
(OTA). H320mosnensl skchepumenmanbhvle 00pasybl MEnIOAKKYMYIUPYIOWUX INeMEHMO8 U NPOBEOeHd cepusi IKCHepuMeH-
manbHblX uccaedosanuii. 110 nonyuenHvim SKCnepuUMeHmanbHblM OAHHbLIM MOJICHO CYOUMb 0 Xapakmepe U OUHAMUKe Hazpesa
U OXNIANCOEHUS, MENTOAKKYMYUPYIOWuUX demenmos. [Iposeden ananus u cpashenue pe3yibmamos YucieHH020 MOOenuposa-
HUA € 9KCnepumMeHmanbhblmy oannsimu. Ommevena xopouas ux cxooumocme.

Kniouesvle cnosa: snekmpomenniogoli aKkKyMynamop, 21eKmpoomonienue, menioakKyMyaupyowuli mamepuan, >Kcnepu-
MeHmanbHoe Uccie008anue meniosblx npoyeccos, YUCIeHHoe MOOeIUposanue menio0OMeHHbIX NPOYeccos, pacnpeoeieHue
memnepamypbl, pescum 3apaod u omoaiy meniomsi.

A. KHIMENKO

COMPUTATIONAL AND EXPERIMENTAL RESEARCH OF THERMAL PROCESSES IN
SOLID HEAT STORAGE MATERIALS WITH HIGH THERMAL STORAGE PROPERTIES

ABSTRACT A comprehensive calculated and experimental research of thermal processes in the solid heat storage elements
of the proposed construction of two channels of circular cross section of chamotte. Adapted mathematical model of heat ex-
change processes to modes of operation electrothermal storage (ETS). Has been solved the direct conjugate heat conduction
problem by finite element method. Reveals the factors which significantly influence the distribution of temperature in the heat
storage element during the charge period and the heat output of ETS: natural convection in the air channel of heat storage
element in charge of the period, the change of the heated air temperature along the channel height and heat transfer by radi-
ation and convection from the outside ETS surface of the housing ETS. Experimental studies consist in measuring the tem-
peratures at certain points of the heat storage elements and of the ETS using thermocouples chromel-alumel. The purpose of
the experiment is to obtain data on the change of temperatures in the heat storage material, heat insulation, heated air in the
channels and on the surface of the housing ETS during the period of the charge and the heat output. Obtained values of tem-
peratures allows to judge about the nature and dynamics of heating and cooling the heat storage elements and also allow to
check the validity of the obtained results of numerical modeling of heat transfer processes in heat storage elements ETS by
comparing them.

Key words: electric heat storage, electric heating, heat storage material, experimental research of thermal processes, numer-

ical modeling of heat exchange processes, the distribution of temperature, the charge mode and the heat output.

BBenenue

[IpuMeHeHHE SJIEKTPOTEILUIOBBIX aKKyMYJIATO-
poB (OTA) B KauecTBe CHCTEM OTOIUICHHS MO3BOJHT
YMEHBIIUTD MMOTEPH 3JCKTPOIHEPTHH B IEKTPOCETIX
B HOYHOE BpeMs, H30aBUT OT Iepepacxoa TOILINBA Ha
TOC B cBA3M C MEPEBOAOM 3JIEKTPOTCHEPATOPOB B
PEKHMBL, OTJIMYHBIX OT HOMHHAIBHBIX, YTO TaKXkKe
npuBoauT K cHmwxeHuto KIIJ[ sHeproycraHoBOK. Ak-
KyMyJIUDOBaHHE TEIIOTH MPOUCXOIMUT 32 CYET I0-
TpeOJIeHNs AIIEKTPOIHEPTHU B NEPUOJ]] MUHUMAIBHON
Harpy3Kd SHEProcUCTEMbl — HOYHOE BpeMs, Korja
JEWCTBYIOT MOHIIKAIOIINE TapuU(HBIE KO3(PPHUINESHTHI
Ha CTOMMOCTbH MOTPEOISIEMON 3JIEKTPOIHEPTUU. ITO
TIO3BOJISIET W30€XKaTh PE3KOr0 CHIKEHHS Harpy3Ke
SHEPrOCHUCTEMBI B HOYHOE BpEMs, TaK HAa3BIBACMBIX
«tpoBasnoBy. TakuM 00pa3oM, IpH ITUPOKOM BHEIpE-
HUH OTA MOryT BBINONHATH (YHKIHIO MOTpeOUTE-
JIEU-peryIsTOPOB Harpy3Ku sHeprocucreMsl. s 3ro-
ro HeoOxoauMa oreHkKa 3(PQPeKTUBHOCTH PabOTHI Ta-
KHX CHUCTEM 3JIEKTPOOTOIUICHHSI, OCHOBaHHAsi Ha WC-
CIIC/IOBAHUM  TEIUIO(PU3NUECKHX XapaKTepUCTHUK U
TEIJIOBBIX MPOIIECCOB, MpoTekarmux B OTA BoBpeMs

ero pabotel. PemeHne paHHOH 3a1auu MOXET OBITh
peaan30BaHO C MOMOIIBIO YHCJICHHBIX METOJOB, a
TaKKe IyTEM IPOBEICHUS 3KCHEPHUMEHTAIBHBIX HC-
CIIEIOBAHUI.

B pabotax [1—4] ObUTO BEIIONHEHO MaTeMaTH-
YecKOe MOJICINPOBAHUE TEIUIOOOMEHHBIX IPOIECCOB,
npoTekaromux B OTA B pexmMax HarpeBa W OTHA4d
TETUIOTH. BBIIM paccMOTPEHBI TEIUIOAKKYMYJIUPYIO-
IIMe SJIEMEHTHl C Pa3Nu4HOW (GopMoil M pazMepaMu
BO3/IyLIHBIX KAaHAJIOB U BbIOpaHa OoJiee paloHaIbHas
CXeMa TEIUIOAKKYMYJIHPYIOIIEro 3JIEMEeHTa, KOTopas
06ecnethaeT HU3KHUI TEeMII OXJIAXKICHU, YTO BbIpa-
Jkaercst B 0ojiee BBHICOKOM 3HAUYEHHH TEMIIEpaTyphbl B
KOHIIE TepHoJa OTAa4YM TEIUIOTH MO CPAaBHEHHIO CO
CTaHAAapTHON KOHCTPYKLIMEH, a TaKke paBHOMEpPHOE
pacIpezeneHie TEeMIepaTypbl B TEIUIOAKKyMYIHUPY-
IOIIEM JJIEMEHTE B PEKMME HarpeBa M OTAA4M TEIUIO-
ThI. Taxoke OBIIM CMOJECTHPOBAHBI PA3IUYHBIE PEXKH-
MBI paboTel DTA ¢ U3MEHEHHEM CKOPOCTH TBHKCHUS
BO3/lyXa B KaHAJIaX M Pa3JINYHBIMH BPEMEHHBIMU WH-
TepBaJlaMH PEXHMMOB 3apsiia U OTAa4yM TETIoTHI. [lo-
Jy4€HO U NMPOaHAIN3UPOBAHO PACHpE/IEICHHE TEMIIe-
paTypsl IpH HarpeBe M OXJIAXKICHUH TPEX BHIOB
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TBEPIBIX TEIDIOAKKYMYJIHPYIOINX MaTepPHaliOB: Mar-
HE3MT, IIaMOT, (DEOJIHT.

B npuBenéHupIXx paboTax HCCIemOBalCS II0-
JpOOHO TOJIBKO OJUH BHJ TBEPIOTO TEIJIOAKKYMYJIIH-
pyroliero matepuana — Marae3ut. [lpu monenupoa-
HUU TeHHOO6MeHHLIX HpOHeCCOB B BOS[[yLHHI)IX KaHa-
JaxX TEIUIOAKKYMYJIHUPYIOIIUX JJIEMEHTOB HE OBLIO
YYTEHO BJIMSHUE €CTCCTBEHHOW KOHBEKIIMU, a TaKXKe
M3MEHEHUE TEMIIEPATyphl BO3/AyXa MO BHICOTE KaHaa
B T€UeHHE nepuoza 3apsna OTA.

HeobxomuMo Takke TOATBEPKICHHUE IIOITY-
YCHHBIX PE3YyJIbTaTOB YHUCICHHOTO MOJCITUPOBAHUS
SKCIIEPUMEHTAIBHBIMA JaHHBIMH O pacIpeleeHIH
TEMIepaTypsl B TBEPIAOM TEIUIOAKKYMYIHPYIOIIEM
MaTepHalie B TEUEHHE MEepro/ia 3apsaa U OTIAYH Terl-
snotel DTA.

Lenn padoTsI

MareMaTHUeCKoe MOJICIHPOBAHUE TEILI000-
MEHHBIX TPOIECCOB B TEIUIOAKKYMYJIUPYIOIIUX 3Jie-
MEHTaX, a TaKKe IKCIEPUMEHTAIbHOE HCCIIEIOBAHNE
TEIUIOBBIX MPOLECCOB, MPOTEKAIOIINX B pacCMaTpUBa-
€MOM TBEPAOM TEILUIOAKKYMYIIUPYIOIIEM MaTepHaie B
pexxuMe 3apsimga u otgaun Termotsl DTA. Comocras-
JICHWE TOJTYYCHHBIX pPE3yNbTaTOB C MAHHBIMH JKCIIC-
PUMEHTAIBHBIX UCCIEIOBAHUN.

H3n0xeHne OCHOBHOTO MaTepuaJjia

Ha nepeom 3mane vcciieniopanus Obuia aar-
TUPOBaHA MaTeMaTH4YecKas MOJIENIb TEeIJI000OMEHHBIX
npoleccoB, nporekaromux B 9TA B pexume 3apsaa u
OTAAa4M TEIUIOTHI, JUIS TNPEUIOKEHHONW KOHCTPYKIIMH
TEIUI0AKKYMYJIUPYIOIIETO 3JI€MEHTa C JIByMsl KaHaja-
MH KpYTJIOTO ce€4eHHs W3 mamota. [l yBenmdeHus
TEIJIONPOBOIAIICH CIIOCOOHOCTH IIamMOTa B IIEPHON
3apsaga OTA mpemnokKeHO HCHONb30BaTh CTaJIbHBIE
IUTACTHHBI TOJIIUHOM 2 MM C BBICOKHM 3HAa4E€HHEM
Koa(ppunmIeHTa TEIUIOIPOBOIHOCTH
X = 45,2 Br/(M2°C), yCTaHOBJEHHBIE MEXIY TEIUIO-
AKKyMYJIMPYIOIIMMHE 3JIEMEHTaMH M3 I1aMoTa. Peena
JBYXMEpHasl npsiMasi CONpsDKEHHAs 3a/1a4a TeIIonpo-
BOJIHOCTHU. [IpUMEHSIICST UNCIICHHBI METOJ pElIeHUs
— METOZIOM KOHEYHBIX JIEMECHTOB.

Cucrema quddepeHInaIbHBIX YPaBHEHHIHA:
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rne Tcx — TeMIepaTypbl CTEHKH BO3JyLIHOTO KaHaja,
°C; Tx — TemmepaTypa okpy:xarolei cpeabl, °C; Ty —
TeMIiepaTypa HarpeBaemoro Bosayxa, °C; Tci — TeM-
neparypa Hapy»XHOW ITOBEpXHOCTH TEIUIOW3OJISIIINI
OTA, °C; ok, 02 — KOIPOHUIUEHT TEIUIOOTAAYH OT
CTEHKM BO3JyLIHOIO KaHaJla K MOTOKY HAarpeBaeMoro
BO3/lyXa M OT HapY KHOH MOBEPXHOCTH TEIUIOBOM M30-
JSIIMU K TIOTOKY OKpY’KarolIero BO3JyXa, COOTBET-
ctBeHHo, B1/(M>°C); ¢ — IIIOTHOCTh TEMJIOBOTO TIOTO-
Ka OT CTEHOK TPYOYaTBIX AIEKTPHUYCCKUX HarpeBaTe-
neit (TOH), Bt/M?; A1, A2, A3, A4 — KO3 PUIHEHT Ten-
JIOTIPOBOJTHOCTH COOTBETCTBEHHO MATHE3WTa, CTajlb-
Holi 00070uku TOH, TemaoBO¥M HM3ONSIHUH, METAJUIN-
gyeckoi ractuHbl, BT/(M-°C); ¢1, c4 — TEIIOEMKOCTh
TeruIoakKymynupytomero marepuana (TAM) u wme-
Taya cooTBeTcTBeHHO, KJ[x/(kr-°C); pi, ps — IDIOT-
HocTh TAM M MeTaiia COOTBETCTBECHHO; Ty — TEMIIe-
parypa TAM, °C; Tmer — TemmepaTypa MeTaJlInde-
cKoil TacTuHEl, °C; € — CTENEeHb YEPHOTHI TEIUIOAK-
kymyaupyromero marepuana (0,228); c¢o — MOCTOSH-
nas Credana-Bonpumana, 5,67 Br/(m*K?).

TennoakKyMyJIMpYyIOIIMKA JIEMEHT U3 I1aMoTa
KBajapaTHoro ceyeHus pasmepom 0,2x0,2 m. Ilo nen-
TPY PACIIONIOKEHBI /IBa BO3IYIIHBIX KaHala KPYTJIOro
ceuenns d = 0,044 m u TOH. Cxema TemnoakkyMyu-
PYIOLIIETO 3JIeMEHTa MPEASIOKEHHON KOHCTPYKLIHHU C
3amanHbIMH ['Y mpescraBieHa Ha puc. 1.

Cxema 3ajaHus rpaHUYHBIX ycnoBuil I'Y npen-
CTaBJICHBI Ha puC. 2.

B pesynbraTe 4YMCIEHHOTO MOZAEIMPOBAHUS
TEIUIOBBIX TPOIECCOB B  TEIUIOAKKYMYJIHPYIOLIEM
anemente DTA U3 mamMoTa MoNIy4eHO KOHEYHOE pac-
IpeieieHNe TEMIIEPaTYPHBIX TIOJICH B KOHIIE TIEpHoia
OTIIa4 TETUIOTH (CM. puc. 3).

Ha emopom 3mane TipoBeieHa CEpHs KCIIe-
PUMEHTOB TI0 MCCIICIOBAaHHUIO TEIUIOBBIX IPOILIECCOB B
TBEPABIX TEIIOAKKYMYJIHUPYIOIIUX 3JEMEHTaX U3 Ia-
MOTa.
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Hzonaums

I
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\

Puc. 1 — Cxema snemenma npeonodxcenHou
KOHCmpyKyuu ¢ 3a0auHoimu 1'Y:
a — cxema 08UdICEHUs 6030YUHO20 NOMOKA NO KAHA-
aam menioakkymyaupyioujeeo snemenma ITA;
6 — 20pu3oHMANbLHOE CeueHUe MEeNnI0aAKKYMYIUpyoue-
20 anemenma c 3a0aunvimu I’y
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Puc. 2 — I'paguueckui 6uo 3ad0anus I'Y ons mennoax-
KYMYIUpyloue2o siemMenma us wamoma
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Puc. 3 — Koneunoe pacnpeoenenue memnepamypul
8 MENITOAKKYMYIUPYIOULeM INEMEHM C 08YMsL
KAHALAMU KPY2L020 CEYeHUsl U3 WUaAMOma 8 KOHye
nepuooa omoayu meniomsvl

BbUTM HM3rOTOBIIEHBI TEIIOAKKYMYJIHPYIOIINE
JJIEMEHTHl U3 IIAMOTa C JABYMSI KaHaJIaMH KPYTJIOro
ceuenus d = 0,044 m. OOmas Macca H3rOTOBJIEHHBIX

3JIEMEHTOB B KOJIMYECTBE 28 IIT. COCTABIIIET 58 KT.
Macca ogHOro dJjIeMeHTa cocTaBsieT 2—2,1 Kr.

0

Puc. 4 — Cxema sxcnepumeHmanvHotl yCmaHoeKu no
UCCIe008aAHUIO MENTOBbIX NPOYECCO8 8 MEEPObIX Men-
JOAKKYMYIUPYIOWUX INEMEHMAX C 8bICOKUMU MeNO0-

aKKymyaupyrowumu ceoticmeamu. a — cxema ITA ¢

MENIOAKKYMYIUPYIOUWUMU INEMEHMAMU ¢ O8YMSL K-

HAanamu Kpyano2o cedenus ¢ yKasaHuem mecm ycma-

Hosku mepmonap TXA,; 6 — mecma ycmanosku mep-
monap TXA 6 menioakKymyaupyrowux s1emeHmax 6

HudicHell u gepxuell 30He DTA;

T1 — usmepenue memnepamypsoi 8 CmeHke KaHad
MeNnI0aKKYMYIUPYIOUe20 31eMeHma 8 HUMCHell U
sepxneti 30ne OTA; T2 — usmepenue memnepamypul
Hazpesaemozo 8030yXa 6 HUMCHell U 8epXHell 30He
OTA; T3 — usmepenue memnepamypvi HaAepemozo 803-
oyxa Ha evixooe uz 3TA; T4 — usmepenue memnepa-
mypwl Ha nosepxnocmu xopnyca ITA;

T5 — usmepenue memnepamypol 8 moye MmenioaxKKy-
mynupyrouge2o snemenma ITA;

T6 — usmepenue memnepamypol ¢ moue menioou
UBONAYUU 6 HUDICHELL U BEPXHEll 30He

OKCHEepUMEHTAIbHBIE HCCICAOBAHUS  3aKIIIO-
YafoTCs B W3MEPEHUHU TEMIIEpaTyp B OINpPEACICHHBIX
TOYKAX TEIUIOAKKYMYJIHPYIOLIUX JIEMEHTOB U CaMOT0
OTA. Llenp sKCIepUMEHTa — MOTYYUTh JAHHBIE O U3-
MEHEHUH 3HA4YCHUH TeMIIepaTyp TeIUIOAKKyMYJIHpY-
IOIIETO MaTepHala, TeIUIOBOH U30JIALMHU, HAarpeBaeMo-
ro BO3JlyXa B KaHaJlaX, a Takke Ha MOBEPXHOCTU KOP-
nyca OTA B TeueHue mepuona 3apsaa v OTAaYu Tel-
notel. [lonydeHHbIe 3HaueHMs TEMIeparyp IMO3BOJIS-
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10T CYIMTh O XapakTepe W JUHAMHKE HarpeBa M oXja-
JKJICHHS TETIIOAKKYMYJIMPYIOIIUX 3JIEMEHTOB, a TaKXKe
MO3BOJIIIOT MIPOBEPHUTH JIOCTOBEPHOCTH IMOTYYEHHBIX
PE3yJIbTaTOB YHMCIEHHOTO MOJEIMPOBAHMS TEII000-
MEHHBIX TPOLECCOB B TEIJIOAKKYMYJIHPYIOIIUX 3Je-
MeHTax OTA myTem HUX CONOCTaBICHUS.

B kadecTBe meEpBUYHBIX NpeoOpazoBarencit
TEMIIEpaTyp HCHOJIb30BAIMCH TEPMOIAPhl XPOMEIb-
amromenb (TXA) B kepaMU4eckoil 000JI0YKe ¢ Tuara-
3oH0M m3Mepennit ot — 50 °C mo 1300 °C. B obnactu
BbICOKHMX Temriepatyp (6osxee 200 °C) Tepmonapsl
TXA mnpoknajaplBaJiCh B 4eXJ€ W3 TEPMOCTOMKOM
TKaHH.

B kxauecTBe BTOPHYHOTO M3MEPUTENSI TEMIIEpa-
TYp HCIIOJB30BAJICS YHHBEPCAIBHBI KOHTPOJIIEP
temnepatyp YKT-38.1114.TI1 8-mu xaHambHBIH. CBA3b
Mexny YKT-38.104.TIT u IIK ocymectBusiercs mpu
oMoy aganrepa uarepdeiica AC-2 1o JTUHAS CBS3H
«tokoBag metis» RS-232. Cymmapsbli mpenen oc-
HOBHOI NPUBENEHHON NOTPELIHOCTH IS JBYX HU3Me-
pureneii cocraBuset 1 %.

CxeMa KCHEepUMEHTAILHON YCTaHOBKU M CXe-
Ma TEIJI0aKKyMYJHPYIOIIEro AJIEMEHTa C YKa3aHUsAM
MecT ycTaHOBKHM TXA mpeacTaBieHsl Ha puc. 4.

Ha puc. 5 npexncraBnensl B rpaduueckoM Bue
Ppe3yIbTaThl AKCIIEPUMEHTAIILHBIX UCCIIEIOBAHHH.

CormocTaBieHbl Pe3yabTaThl YHCIEHHOTO MO-
JeTTMPOBAHMS TETNIOOOMEHHBIX MPOIECCOB B TEIUIOAK-
KyMyJIupymoomeM d1emerte OTA ¢ pesyabTaTaMu 3KC-
TICPUMEHTAIBHBIX HMCCICAOBAHUM Ha IIPHUMEpE H3Me-
HEHMSI TEMIIEpaTyphl B CTEHKE KaHama 7ck TEIUIOaK-
KyMYyJIUPYIOLIErO DJIeMEHTa B HIDKHEH 30HE (CM.
puc. 6).

OO0cy:kaeHne pe3yJbTaTOB

HemanoBakapiMu (pakTopaMu, KOTOpBIE CyIIIe-
CTBEHHO BIIMSIOT Ha paclpeesieHne TeMIlepaTypsl B
TETIOAKKYyMYJTHPYIOIIEM 3JIEMEHTE B TEUEHHE TIEPUO-
Ja 3apafa ¥ OTAAa4YM TEIUIOTHI SIBJISIOTCSA: €CTECTBECH-
Hasi KOHBEKIMSI B BO3IYIIHOM KaHAJlC TETIIOAKKyMYy-
JUPYIOIIET0 3JEMEHTa B MEpUOI 3apsja, W3MEHEHHE
TEMIIEpaTypbl HarpeBaeMoro BO3jyxa MO BBICOTE Ka-
HaJla, a TaKoKe TEIUIO0TIa4a ITyTeM M3TY4YEeHHUS U ecTe-
CTBEHHOH KOHBEKILIUH C HAPYKHOW MOBEPXHOCTH KOP-
nyca OTA. B nepuox padotet OTA B pexxume 0TIauu
TEIUIOTHl B BO3AYIIHBIX KaHanax OTA mpeobnanmaer
TypOyJICHTHBIH PEXUM TEUEHHS XUIKOCTH (BO3IyXa)
Y BJIMSHUE €CTECTBEHHON KOHBEKIIMH HE3HAYUTENHHO.
Co6monaercs ycnosue Gr Pr < 8-:10° [5]. Uucna Peii-
Hoimpalla Re mHaxomsarca B mmamaszone 7000-8500. B
[6] mpu umcnax PeitHonpama 6omee 5000 n KpyTibIx
KaHajlax PEKOMEHJYeTCsl pacCUMTHIBATh CPEIHHE KO-
3 PUIMEHTHI TEIIOOT/AAYHU [0 KPUTEPHAIBHBIM ypaB-
HEHMAM Ui TypOyJCHTHOTO pekuMa TE4eHHUs. YKa-
3aHHBIE (AKTOPBI 003aTENFHO HEOOXOAMMO YUYHTHI-
BaTh NPH HCCIIEIOBAaHUH TEIUIOBBIX IPOIECCOB B TEIl-
JI0aKKyMyJHupyromeM Matepuane OTA.
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Puc. 5 — Pesynomamul sKcnepumMeHmanbhbix ucciedo-
8anuil: a — usmenenue memnepamypul Icx 6 cmenke
KaHAana menjioakKyMyaupyouje2o 21eMeHma coom-
BEMCMBEHHO 6 HUJICHEL U 6epXHell 30He, b — u3MeHe-
HUe meMnepamypul Hacpedaemo2o 8030yXa 6 KaHaie

T8 ck 8 MENIOAKKYMYAUPYIoujem diemeHme coomseem-
CMBEHHO 8 HUJICHEll U 8epXHell 30He; 8 - USMEeHeHUe
memnepamypul mennogou uzoaayuu Tuz 6 HUNMCHeU u

6epxHell 30He, Ha nogepxHocmu kopnyca Tc; u Hazpe-

moeo 6030yxa Ha evixooe uz ITA Tpriy
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Puc. 6 — Conocmasnenue pe3ynbmamos yucienHo2o
MOOenUposans meniooOMeHHbIX NPOYeccos 8 men-
JIOAKKYMYIUpyroujem j1eMenme ¢ pe3yivmamamil IKc-
NepUMEeHMANbHBIX UCCLe008AHUL

PacxoxieHne pe3ynbTaToB YHCICHHOTO MOJe-
JUPOBAaHHUSA C OSKCIEPUMEHTAIBHBIMU [aHHBIMU CO-
cTaBisieT He Oonee 16 % B mocnexnue 2 yaca nepuona
3apsga OTA. B ocraneHoe ke Bpemsl HaOmromaercs
MPpaKTUYECKU HACaJIbHAA CXOAUMOCTb OJKCIICPUMEH-
TaJIbHBIX OAaHHBIX W JaHHBIX, MOJYYE€HHBIX B XOIC
9KCIEPUMEHTAIBHBIX HCCIIEA0BaHUi (pacxosKieHue
He Oonee 1-2 %).

BoiBoabl

BrInonHEHO KOMILIEKCHOE PaCUETHOE U JKCIIe-
PUMEHTAIBHOE HCCIIEJOBAaHUE TETUIOBBIX MPOLIECCOB B
TBEPIBIX TEIUIOAKKYMYIHPYIOIINX 3JIEMEHTaX W3 Ia-
mota. [lomydeHo pacrpeneneHne TeMIepaTypsl BO
BPEMEHHU B TE€UEHHE NEPUOJA 3apsia U OTAAYH TEIUIOo-
Tel OTA B KOHTPOJIBHBIX TOYKaX TEILUIOAKKYMYJIHUPY-
IOLIETO JJIEMEHTA B HUKHEN U BEPXHEH 30HE IO BBICO-
Te OTA, a Takxke TeMmIeparypa TEeIJIOBON H30JAIUH,
HarpeBaeMoro BO3[yXa B BO3AYLIHOM KaHajle M Ha
Beixoje u3 OTA. IlpoaHanusupoBaHbI pPe3ynbTaThl
YHCJICHHOTO MOJEIMPOBAHUS U MOJIYYEHHBIE HKCIIE-
pUMEHTANbHbBIE JaHHBIE, BBIABICHA JOBOJIBHO XOPO-
mrast ©X CXOAUMOCTb.
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AHOTALIA Buxonano mamemamuune MoOemO8aHHs MenI00OMIHHUX NPOYECi8, uWjo NPOMIKAIOMb 8 MEePOUX MenioaKymy-
JIOIOHUX eeMeHmax 3 wamomy 6 nepio0 3apaoy i eiodayi meniomu enekmpomennosozo axymynamopa (ETA). Bueomoeneni
eKCHepUMeHmAanbHi 3pasku MenioaKyMyolouux enemMenmis i nposedena cepis eKcnepuMeHmansHux 0ocniodcers. 3a ompu-
MaHUMY eKCNePUMEHMATbHUMU OGHUMU MOXCHA CYOUMU NPO XapaKmep ma OUHAMIKY HA2PI8y i 0XON004CeHHs MeNIoaKymy-
moouux enemenmis. Ilpogedeno ananiz ma NOpiGHAHMA pe3YIbmMamie YUCENbHO20 MOOeNI06ANHS 3 eKCnepUMeHMAalbHUMU
Oanumu. Bioznaueno nenozany ix 30ixcHicme.

Kniouogi cnosa: enexmpomennosutl akyMyiamop, eieKmpoonaneHts, menioakymymooyul mamepiai, ekcnepumeHmanshe
00Ci0JICeH s MEeNI08UX NPOYecia, yuceible MOOenI08an s MenI00OMIHHUX NPoYecis, PO3noOil meMnepamypu, pexicum 3d-
paoy i 8iddaui meniomu
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