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246 Chapter 4 = Two-Dimensional, Steady-State Conduction

Tagee 1.2 Summary of nodal finite-difference equations

Configuration Finite-Difference Equation for Ax = Ay
mor+1
[y
|
Ay ity i,
Ll |
mony
- H : m-+1,n (4.29)
i s
e Tm.u*l + Tm.n—l + Tu.-+1,n nz Tm—l,n = 4Tm.n = 0
P Case 1. Interior node
a— A X —
R
Z(Tm—l.ﬂ + Tur.n—:l} it (-T:Jr+l,.l1 = jr:lil,u—l)
e —
i
m-—1,n ! m, nt m+1n -
T i et 225 f’_@_‘:} e g hAx T 0 (4.41)
! il | k k
Ay il Sk
i m,n=1 Case 2. Node al an internal comer with convection
T mon+1
ﬂy i
il - e
b | mal @Tpeip+ T + T ) + 225 9 (BRT 40 ) 7 =0 (442
= vl ’ " s I "
m-1,n [ i
| ER
mn- 1 Case 3. Node at a plane surface with convection
- A x—m
mln___ Tt B Ax hix
T :-m.ﬂ: (Tm.n—l =+ rm—l.n)J'_zTIx_z 0 =] rm,n:O (4>43)
Ay ol
l mn—1 y .
A Case 4. Node al an external corner with convection
f— Ay —=
T ma+l
gt
Ay r—-—wi
| i P i
| I mn Gz 2q Ax
& ¥ el q" (zﬁrr—l,n % ir‘m,u-i—l + Tm,n—]) * _}'\— ) _4an.n =0 (444}h
m-1n : | e
il
i
§ Case 5. Node at a plane surface with uniform heat flux
n, n-

b ax—

@4 To obtain the finite-difference equation for an adiabatic surface (or surface of symmetry), simply set /1 or ¢” equal to zero.

! EXAMPLE 4.2

Using the energy balance method, derive the finite-difference equation for the (m, ») nodal

. point located on a plane, insulated surface of a medium with uniform heat generation.
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