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TEXHOJIOTUU

CoBpemeHHOE pa3BUTHE (PU3MKK W TEXHUKH TECHO CBS3aHO C
WCIIOJB30BaHUEM B MPOLIECCE PACUETOB W MPOEKTUPOBAHUS BBIYMCIUTEIHLHOTO
obopynoBaHusa. B OCHOBE BBIUHUCIUTEIBHOTO SKCIEPUMEHTA JICKUT PEIICHUE
ypaBHEHUH MaTEMaTHICCKON MOJICITH YHCIICHHBIMU METOTaMH.

YwclieHHbIE METOIBI HE TTO3BOJISIOT HAUTH OOIIEro PENICHHS] CHCTEMBI; OHH
MOTYT J1aTh TOJIbKO 4acTHO€ pemieHue. OHAKO 3TH METOAbl TPUMEHUMBI K OUYCHb
HIMPOKHUM KJIacCaM YpaBHEHUU M BCEM THIIAM 3ajiay JUlisl HUX. YHUCIEHHBIE METO/IbI
MOXHO TPUMEHATh TOJHKO K KOPPEKTHO TIOCTaBICHHBIM 3a1adyaM. MeToabl
pereHus: OOBIKHOBEHHBIX U(DPEpEeHIIMATBHBIX YpaBHEHUNW TPeOYIOT Takke
COOJIO/IEHUS yCIIOBUS OOYCJIOBJICHHOCTH, T.€. MaJlble M3MEHEHMSI HayalbHBIX
YCIIOBUM HE JIOJDKHBI MPUBOAUTH K 3HAUYUTEIHHBIM HM3MEHEHUSM WHTErpPajbHBIX
KPHUBBIX — PEIICHHUE TOJDKHO OBITh YCTOWYIUBO.

[lycte Ham gaHO OOBIKHOBEHHOE NU(PdepeHINATIBPHOE YpaBHEHUE BTOPOTO
nopsijKa Ha oTpe3ke [@,0] ¢ 0000IeHHBIMU KPaeBbIMU YCIOBUSAMH([4 ]

d?y dy _
AE+BE+Cy—f,xe[a,b] (1.1)
CO CIIEAYIOIMMH 0000OIIEHHBIMU KPAEBbIMU YCIOBUSIMHU
d
ay@+p 2l =y, x=a (12)
dy(b) _ _
ay(b) + B, “ax Y2 X = b (1.3)

rne A, B, C, f, - 3amannsle, aq, @y, 1, L2,V1,V2- U3BECTHBIC IapaMETPHI.
Pasnensist orpe3ok [@,b] Ha N yacTeli MOYKHO HAWTH, YTO
b—a ..
hzT,xi=a+hl,l=0,n (1.4)
Janee 3aMeHss TPOU3BOJHBIC, B KPacBOW 3ajavye ¢ KOHEYHO - PA3HOCTHBIMHU
COOTHOILIEHHUSIM MOKHO HAWTHU, UYTO

Ai J/i+1—2hJ;i+J’i—1 + Bi% + Ciyi = fl (15)
ayyn + B> % =72 (1.7)

55



Cerounble ypaBHeHus (1.5-1.7) ynoOHO CBECTH K CIIEIyIOUIEMY U3BECTHOMY BHUIY

[2]

a;Yiv1 +biyi + ¢iyi1 = fi (1.8)
@o1Yo + Lo1Y1 = Yo1 (1.9)
Xo2Yn-1 1+ Bo2Yn = Yoz (1.10)

N3BecTtHO, 4TO MaTpuna cuctembl ypaBHeHuil (1.8-1.10) ummeer tpex
JIMaroHaJbHbIN BUI, U yAOOHO IpuUMeHeHHue Meroaa nporoHku [3]. Temepb mbl
IPOAEMOHCTPUPYEM JAPYroil crnocod pelieHrne KOHEYHO-PA3HOCTHBIX YpaBHEHHI
(1.5-1.7). Insa gero ypaBHenme (1.5) pasperraeM OTHOCHTEIBHO Y;, a KpacBbIC
YCIOBUSI OTHOCUTEIBHO Yy U V,, COOTBETCTBEHHO. TOrJa MOIy4YuM CIEIYIOIIYIO
CUCTEMY

v =y (-2 =2 gy (2420 1 f)1sisn—1 (1.11)
e
yrtl = (az + —ﬁzjf‘l) (az + %) ,Ji=n (1.13)

riae K — Homep uteparuii. 3aMeTHM, YTO B OTJIMYHE OT METOA MPOTOHKA, 3Ty
CHUCTEMY YpaBHEHUN MOXHO PEIIUT METOJaM MOCIEA0BATEeIIbHBIX MPUOINKEHUH.
[Ipu »TOM, 3a HyJeBOe MNPUOMMIKEHHE BO BHYTPEHHHUX TOYKAX MPUHUMAEM
TPUBUAJILHBIC 3HAUCHHS NICKOMBIX BEITUYHH.

PaccmoTpum crienyroniyro KOHKPETHYIO KpaeByto 3aaaudy| 1 ]

y' +2xy' —2y=2x%,0<x<1 (1.14)
y(0) =1 (1.15)
y(1) =0 (1.16)

YucnenHble pe3ynbTarhl KpaeBod 3amaud  (1.14-1.16) mnomyyeHHble 1O
utepaionHomy wmetoay (1.11-1.13), wmeromy mnporonku [3], a Takxke
BBIYKCIICHHBIE COTJIACHO TOYHOMY PEILIECHHUIO MpUBeaEH B Taduie 1.1.

maobauya 1.1

e = 0.001,n = 10 koauuecmso umepayuii 119
X; | [pubnuosicennoe pewienue Pewenue no  memooy
NPO2OHKU
0 1.0000 1.0000
0.1 ]10.8101 0.8100
0.2 |0.6404 0.6400
0.3 |0.4902 0.4900
0.4 |0.3602 0.3600
0.5 |0.2500 0.2500
0.6 |0.1603 0.1600
0.7 10.0903 0.0900
0.8 |0.0400 0.0400
0.9 |0.0101 0.0100
1 0.0000 0.0000
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Kak BumHO u3 TaOmuIbl YMCIEHHBIE pPE3yJbTAaThl MOJYYEHHBIE JBYMs
croco0aMy  COBMAJAIOT, TPH 3TOM NPHOIMKEHHOE pEIICHUE TOMyYeHO C
touHoCThIO € = 0.001.
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€ = 0.001,n = 20 xoauuecmso umepayuti 83

x; | Ilpubnusxcennoe | Pewenue no x; | [Ipubnusxcennoe | Pewenue no

peuuenue Memooy peuienue Memooy
NPO2OHKU NPO2OHKU
0 1.00000 1.0000 0.55 | -0.5401 -0.5400
0.05 |0.7601 0.7600 0.6 |-0.5603 -0.5600
0.1 ]0.5402 0.5400 0.65 | -0.5604 -0.5600
0.15 ]0.3401 0.3400 0.7 |-0.5401 -0.5400
0.2 10.1600 0.1600 0.75 | -0.5000 -0.5000
0.25 |0.0000 0.0000 0.8 |-0.4402 -0.4400
0.3 |-0.1401 -0.1400 0.85 | -0.3601 -0.3600
0.35 |-0.2601 -0.2600 0.9 |-0.2603 -0.2600
0.4 |-0.3603 -0.3600 0.95 | -0.1402 -0.1400
0.45 |-0.4401 -0.4400 1 0.00000 0.00000
0.5 ]-0.5000 -0.5000

THREE-DIMENSIONAL SIMULATION OF HEAT AND MOISTURE
TRANSFER IN POROUS BODIES
I.U. Shadmanov
Bukhara State University, istam.shadmanov89@gmail.com

Modern drying theory is based on the laws of moisture and heat motion in a
material to be dried. Moisture moves in a porous body both at a drop in moisture
content and a drop in temperature. The most effective motion of moisture and heat
in colloidal capillary-porous bodies, which include agricultural products, is due to
the correct combination of heating temperatures and the material moisture content.
This condition is crucial for preserving the viability of seeds and the quality of
agricultural products (grain, oilseeds, raw cotton, vegetables, etc.).

A mathematical model of the thermal state of a porous body in the form of a
rectangular parallelepiped was developed in [1]. The model takes into account
internal heat release, heat transfer through the surfaces of a porous body into the
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