FoY-YAQ aziio 1Y o,lo /8 0,93 NFAF Jlu /oo, g baojlu Sl

s A
fub)fubu&?&)ﬁgf‘i,{f

3/ t;}"": tZ Iy

b aygl B Slio axio jo L cdls pibluy Jouwdl y250 (6 doleo goue g Jdxi' J>
ol Lo (5550 Ll

Y . . PR I PR .
b §pol 8 Gl (g phiuas b ped
Oll 3 32 OELESNS (Sl 0uSLEIHS (Sl ol )15
Ol 3905 39 SIS (Sl Sl « b’
VWAF/-AUTY 15l oyl VYR VB i S5k ol VYRR 01 - sl s s

oz
a0 g Ll ddls S oliie b iile) Jewdlians SY¥olas 380 ¢ Ldow o a4 o) sbo b «sogee Sl o allin )
as (55 olliws jo Slaise sloyeme b silae e ol b e sl oS plaisl slaawais o oo x93 al 535 Joa>
L lamas (ol s SO p0 on jo Jiion 790 5 Bl 4 o) gl a8 o (B | (e bl 2 Al glgil L)
Wolre g atid adly Jlai oo bl Sl 0 5 coll Lo (55,0 Layl i ol jon 4y o [0 a8l ansld ly slls sl 5B cde IS
5l el lS 5 Lalisee glo e <508 5 Coedl a0y IS 4 Lo > j0 sl oo > L & jgo 4 ] oS> il
Sl Jo ¢ s el g gl 3 ol 422 LS gy & Sy S — 5o b 035 4 bl S35 e o]
Jo =l bl 5l ol bt § casl oo J> COMSOL Multiphysics 5.0 1531 ¢ 5 50 sgame sledl (g, b alians 0 plox]

el sy liabl los o oo 4 o] e Slsed Sy3s 45 Wlond duslie Ll

S35 ;S 55 o s gl WS edite telatali amais ¢ Lo o ¢ 5150 olKiws ¢ il adolee 1 guadS” OlodS

Analytical and Numerical Solution to Steady-State Differential Conduction Equation
in a Right Triangular Plate with Constant-Temperature Boundary Conditions

Sh. Ghazanfari Holagh'", F.Talati?
1 BSc, Mech. Eng., Tabriz Univ., Tabriz, Iran.
2 Assoc. Prof., Mech. Eng., Tabriz Univ., Tabriz, Iran.

Abstract

This paper presents, in general, the means to acquire the analytical and exact solutions to the steady-state
partial differential conduction equation, and consequently, finds the exact distribution of temperature in
irregular geometries with one or more edges unparalleled with the Cartesian axes (with various boundary
conditions). In order to get to this goal and for clarify, one specific problem, i.e. a steady-state right
triangular plate with the right angle on the origin and with constant-temperature boundary conditions is
considered. In the analytical technique used, the importance and strength of complex variables and their
applications such as complex transformations, especially the Schwarz—Christoffel transformation, is clearly
visible. Finally, to validate the analytical solution acquired, the problem is solved using the finite element
method in COMSOL Multi-physics 5.0. The results obtained are compared, and the correspondence confirms
the analytical solution.

Keywords: Conduction Equation; Cartesian Coordinate System; Analytical Solution; Irregular Geometry;
Right Triangle; Schwarz—Christoffel Transformation.
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