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The axisymmetric temperature field of an infinite hollow cylinder
with mixed boundary conditions is examined.

On the surface r = r, let the Newtonian heat
transfer be given only on the section [z| < @, while on
the section |z} > a the cylinder surface interacts with
the medium, whose temperature is zero.

On the inner surface of the cylinder boundary con-
ditions of the third kind are specified, and the tem-
perature of the medium is likewise zero,

We write the boundary conditions in the form

GIT—M£=0, |Z|<°°; r=n, (1)
or

02T+M£=0. Iz} >a, r=ry )
ar
oT

a,T+)«,7r—}.,q)(z), |z] <@, ra=r,. 3)

We shall examine the case when o = const, All
the conclusions may be extended without appreciable
change to the case when oy depends on z.

We shall determine the temperature distribution
function T(r, z) satisfying the Laplace equation in
cylindrical coordinates

oT o
dr’—rr

aT #T
= =0 4
0r+02’ 4)

and boundary conditions (1), (2), aﬁd 3).
It is easy to verify that the function

T (r, 2) = (Al (mr) 4 BK, (mr)} cos'mz +
<+ [Cly(mr) + DK, (mr)]|sinmz (5)
satisfies (4) for any A, B, C, D, and arbitrary param-
eter m,
Satisfying (1) and equating coefficients with cos mz
and sin mz to zero, we find that
A=BN, C=DN, 6)

where

N = () Ko (mry) 4 Ay mK; (mry))i(ay [o (mry) + Ay mly (mry)).
On the basis of (6), function (5) takes the form

T (r,2) = [Nlo(mr) + Ko {(mr)] [Bcos mz 4+ D sinmz].

We seek a solution of the problem in the form of
the integral

T(r,2) = FT(r, z, mydm.

0

Satisfying the boundary conditions (2) and (3), we
form the pair of integral equations

YM(m)cosmzdm-*—jvE(m)sinmzdm:O. lz| >a; (7)
H] ]

XM(m)[l + P)cos mzdm +
0

L]

+§.E(m)ll + Pjsinmadm =29, 121<a,  (8)

where
M(m) = B la; {NIs(mr;) + Ko (mry)] +-

+ M [Nmly(mrs)+ mKy (mro)l ],
E(m) = D {as [Ny (mry) 4 Ko (mry)] +
+ M (Nmly(mry) + mK, (mro)] ),
P = (ay —a4) [Nlo (mrs) + Ko (mre)] X
X {0a[Nlo(mra) + Ko (mra)] + AsmINIy (mrs) — Ky (mra)] )~

We seek a solution of the integral equations in the
form

+a
M(m) =Tlf S £ () cos medt, ©)

+a
E(my=—L f F(tysin mtdt, (10)

where f(t) i8 an auxiliary function allowing repre-
sentation in the form of Fourier integrals, 1.e.,

© +a

Lj‘[ S f (t)cos mt cos mzdt +
n gL

4a

, . 0 lzi>a
-+ j‘ f(t)sinmt smmzdl] dm -- {
o @)

fz| <a - (11)

Substituting expressions (9) and (10) for M(m) and
E(m) into (7) on the basis of (11), we can verify that
(7) is satisfied identically.
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If we substitute (9) and (10) into (8), we obtain

-):a
@+ | FOGGE Dt g (),

—a

where

Gz, 1) = LS Pcos[in(z —1)jdm.
Y

Consequently, a Fredholm integral equation of the
second kind is obtained for f(z), and the temperature
distribution in the cylinder is expressed in terme of

Jf(z) as

T = | eV 4+ K + - (12)

475
+ Ay NI (mry) — Ky (mr)] 7t X
+a 9
X [Nly(mr) + Ko (mr))dim 5 [{ycosm (z — t)dt. (cgmzd)

—a
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