ME303: Assignment 1 Due: 22/2/23

1. Consider the rectangular domain [0, L] x [0, H].
(a) If @ =0, and if the boundary conditions are

or
kﬁ—y - = fo(z), T|y:H = fi(z),

T|x:0 = gl(y)v T|$:L = gr(y)7

(1)

with f;(0) = ¢/(H), and f;(L) = g.(H), determine the steady-
state temperature T'(z,y).

(b) If Q(z,y) is nonzero, and if the boundary conditions are

T|y:0 = T|y:H = 0’

oT oT

L 2)

z=L

=0

then find the steady-state temperature 7'(z,y). Evaluate the con-
stants in your solution for the case () = )y, where () is a constant.

2. Determine the temperature field for the semicircular domain shown
in Fig. 1 when T,_, = g(0), for the cases (a) T|,_,,, = 0 with
g(£m/2) = 0; and (b) the edges 6 = £7/2 are insulated (zero normal
heat flux). For case (b), evaluate the constants for the case g(0) = Tp,
where Tj is a constant.

3. For a circular domain of radius a with temperature specified to be
zero on the boundary r = a, and with a heat input Q(r), find the
temperature field 7'(r). Evaluate the constants for the case @ = Q,
where ()q is a constant.



Figure 1: Semicicular domain.



