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Issiqlik o’tkazuvchanligi anizatrop bo’lgan jism materialda issiqlik
tarqalishini madellashtirish.

Olimova Ozodaxon Ulug’bek qizi
Farg'ona Davlat Texnika unversiteti magistranti
Tel: +998911311198
Annotatsiya. Ushbu ishda issiqlik o’tkazuvchanligi fazoda yo’nalishga bog‘liq
bolgan anizotrop materiallarda issiqlik tarqalish jarayonining matematik
modellashtirilishi ko’rib chiqilgan. Tadqgiqgotda issiglik o‘tkazuvchanlik tenzori
yordamida uch o‘lchovli issiqlik o‘tkazish tenglamasi tuzildi. Anizotrop issiqlik
o’'tkazuvchanlikning real materiallarda (kompozitlar, kristallar, qatlamli
strukturalar) namoyon bo’lishi va bunday tizimlarda issiqlik tarqalishini sonli
usullar (masalan, sonli differensial usullar yoki sonli elementlar usuli)
yordamida modellashtirish imkoniyatlari tahlil qgilindi. Natijalar anizotrop
tuzilmali jismlarda issiqlik tarqalishini aniqglik bilan oldindan baholash uchun
foydali hisoblanadi.
Kalit so‘zlar: anizotropiya, issiglik o’tkazuvchanlik tenzori, issiglik o’tkazish
tenglamasi, sonli modellashtirish, kompozit materiallar.
AHHOTaMA
B naHHOU paboTe pacCMOTpPeHO MaTeMaTH4YeCKoe MOoJieJIMpOBaHKe Mmpoljecca
TelJonepejaid B AaHU3OTPOINHBIX MaTepuasaX, TIJe TelJOoNpPOBOAHOCTb
3aBUCUT OT HampaBJieHUs B mpocTpaHcTBe. C HUCMOJIb30BaHHMEM TeH30pa
TEMJIONPOBOAHOCTH chOpMyJIMPOBAHO TpExMepHoe ypaBHEHUE
TeljionepeHoca. PaccMoTpeHbl peasibHble NpPUMepbl  aHU30TPOIHBIX
MaTepHaioB — KOMIIO3UThI, KPUCTAJJIbl, CJIOUCTbIE CTPYKTYpPbl, a TaKXe
BO3MOXXHOCTH YMCJEHHOTO MOJIeJIMPOBaHUSA Mpolecca Telonepesayd B
TaKUX CUCTeMax (MeToJi KOHEeYHbIX pa3HOCTEW, MeTOJi KOHEYHbIX
ssieMeHTOB). IlosydyeHHble  pe3ysbTaThl  MOJIE3Hbl  JJid  TOYHOIO
IPOrHO3UPOBAHUS pacnpe/ie/ieHusl TeEMIEPATypPbl B aHU30TPOMHbIX TeJax.
KiouyeBble c/10Ba: aHU30TPOIMUS], TEH30pP TEMJONPOBOJHOCTH, YPaBHEHHE
TeIJIONepeH0ca, YUCAEHHOe MOIeJIMPOBaHMe, KOMIIO3UTHbIE MaTepPUaJIbl.
Abstract
This study presents the mathematical modeling of heat transfer in anisotropic
materials, where thermal conductivity depends on spatial direction. Using the
thermal conductivity tensor, a three-dimensional heat conduction equation is
formulated. Real cases of anisotropic materials such as composites, crystals,
and layered structures are analyzed, along with numerical approaches (finite
difference and finite element methods) for simulating heat propagation. The
results are valuable for accurately predicting temperature distribution in
anisotropic solids.
Keywords: anisotropy, thermal conductivity tensor, heat conduction
equation, numerical modeling, composite materials.
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Kirish. Hozirgi zamon ilm-fanida issiglik jarayonlarini o‘rganish nafaqat
fundamental fizika, balki muhandislik, energetika, kimyo, materialshunoslik,
elektronika va kosmik texnologiyalar kabi ko‘plab sohalar uchun ham juda
katta ahamiyat kasb etadi. Issiglik o‘tkazuvchanlik hodisasi har ganday jismda
energiyaning harorat gradiyenti bo‘yicha harakatini tavsiflaydi va ko‘plab
tabiiy hamda texnologik jarayonlarning asosida yotadi.Texnika va sanoatning
turli sohalarida issiqlik jarayonlarini chuqur o’rganish muhim ahamiyat kasb
etadi. Ko‘plab zamonaviy materiallar — ayniqsa, kompozitlar, kristallar,
o’'tkazuvchanligi yo‘nalish bo‘yicha farq qiladi. Shu sababli, bunday
materiallarda issiqlik tarqalishini modellashtirish uchun klassik izotrop model
yetarli emas, balki anizotrop issiglik o’tkazuvchanlik tenzori asosidagi
yondashuv zarur bo’ladi.

Ushbu ishda anizotrop jismda issiglik tarqalishining matematik modelini
tuzish, uni tahlil qilish hamda sonli usulda yechish tamoyillari bayon
etiladi.Quyidagi formula orqali issiglik tarqalish masalasini ko’rib chigsek.
Haroratga bog’liq kimyoviy reaksiyaga ega materialdagi issiglik o’tkazuvchan
jismlarda issiqlik tarqalish masalasi.

Berilgan:
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TO= 383 K
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Plastinka UO2 dan tayyorlagan bo’lsa: Th=383K, Tc=433K, To=423K.

Comsol dasturi orqali ushu jarayonni modellashtirganda quyidagi grafikka ega
bo’linadi.Bu grafikda issiqlik o’tkazuvchanlik o’zgaruvchan va o’zgarmas
qgiymatlari solishtirib natijaga ega bo’linadi.
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Xullosa: Anizotrop jismlarda issiqlik o‘tkazuvchanlikni modellashtirish
oddiy izotrop modelga nisbatan murakkabroq bo‘lsa-da, u real
materiallarning issiqlik xatti-harakatini aniqroq tavsiflaydi. Issiqglik
o‘tkazuvchanlik tenzori yordamida tuzilgan model har xil yo‘nalishlardagi
issiglik oqgimini hisobga oladi.
Sonli modellashtirish (FDM yoki FEM) issiqlik tarqgalishini tahlil qilish,
material tanlash va issiqlik boshqaruv tizimlarini optimallashtirishda samarali
vosita hisoblanadi.
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