YYP_YeQ amino [ o,lod /2 0595 [NFAA Jlo /Lao,lid g bo sl Silso

S A
f ub)f o/b_/‘/ & m}/u}i J/
i ‘ ”/L:u:’ﬁzb

DOI: 10.22044/jsfm.2020.8868.3005

JUL i g Ao (opR0p AL 0 Flwo Jo (6l y (ors 90 (sl ps 0 Jowd (g Mo
;;"u\";u' gL;.ST S| 9 ’00‘)’&\’9‘0 O)L.w
Sglien (w93 8 SLRAINS carkigpo OUSISIS (3l po (oarkiten o5 5D (Sgamitils '

Min (w90 53 ORI (vt SUSEIS () pot msdigen ¢yl Slinwl ¥
WWAANNLY 2oy 20,6 ATAALQNY 20 S5k )b ATAALFNY 12l )0 5o )b ¢ Jimo allile

oS
b Jeilyins dolee ol adol - i Jake Plawe o 5 gam 90 (Lol o (B9, st ln @SB, lie cpl o
el (35 oy b alite ol sl o o Sty 5o, el s, ) olel b st 850 5550 bl 5 5 ol
gl i bt 380 ) pe St ish e s g0 Bl o) s o pslan ol 9 el s s el
2 oS ol s Ll Sl b ol a0 oo @) O 5 pomre s 99 Sheibind i s, 4 99,5 e diye JulS
e o bgue IS0 4y «lynss (pl a5 wiS g0 oS ales Jeshays aoles b bl S 5L Al caloz 5l g oo g,
s L oleS ity coo b (Sode ale o o)l Jladd Ul g9 wslprin sy b ool lad (gl caslsl yo aileads g 3
P ;’9“)95}1-“3‘)‘3&5&%39&“‘)?)"°°m|b@3&§°gsﬁﬁ‘@g&&m@“%‘sspﬁﬁ&gﬁﬁbd;i@
c0de] sy g30e ol de gazme cailitedisS Ailodds duwlie SoaSs b ld 15505 5 Jgoz B 1 ¢ Lol b g oads Jo axdliogg
el G50 glm JELM P ed ASS 0 S Lo e sLa)l pas JS.M O Byb g goleaiog b, 009 e basms ylis

4 diwly L;.La)f SRy ¢ Oyl JLL:.J il OXen ASS 0 Sire by gam g Glml)_a.ao J.\..\.u o) (oS’ wlols’

(S daise

Enhanced Two-Dimensional Differential Transform Method for Solving Homogenous
Dirichlet Problems; Application: Heat Transfer in Bars

S. Movahedzadeh!, A. Aftabi Sani "

' Ph.D. Candidate, Faculty of Engineering, Ferdowsi University of Mashhad, Iran.
? Assistant Professor, Faculty of Engineering, Ferdowsi University of Mashhad, Iran.

Abstract
In this article, a new method has been proposed to enhance two-dimensional differential transform method
(2D-DTM) for solving initial boundary value problems (IBVPs) including partial differential equations
(PDEs) with homogeneous Dirichlet boundary conditions. The method is inspired by the Ritz method which
is utilized in variational calculus. To this end, multiplying the basic relation of DTM by specific functions
which satisfy the boundary conditions, would resolve the weakness of the classical version of 2D-DTM in
precisely satisfying the boundary conditions. Obviously, implementing this will change the governing
relations of the classical DTM, such as recursive formula related to differential equation of the problem. It
should be mentioned that, these changes are comprehensively described in the article. Moreover, to show the
robustness of the proposed method, two heat transfer problems in the bars are thoroughly solved by classical
and enhanced DTM and the results are compared with the exact solutions. The thermal diffusivity of the bar
is considered constant and spatially varied in mentioned problems. The numerical results show the accuracy
of the proposed method, especially in satisfying the homogeneous Dirichlet boundary conditions of the problem.

Keywords: Two-Dimensional Differential Transform Method; Homogeneous Dirichlet Boundary Conditions;

Heat Transfer Problem; Spatially Varied Thermal Diffusivity.
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