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Figure 2-4 | One-dimensional heat flow through multiple cylindrical sections
and electrical analog.

T, Ry I, Ry T;  Re Iy
O—AAM—O—AAA—O—AAA—O
In(r,/1)) In(rs/1,) In(r,/r3)
Ink,L ksl 2k L

with the boundary conditions
T=T; atr=r;
T=T, atr=r,

The solution to Equation (2-7) is
_ 27kL(T; — Tp)

In (rp/r) (28]

and the thermal resistance in this case is
_In(r/r)
2rkL
The thermal-resistance concept may be used for multiple-layer cylindrical walls just as it
was used for plane walls. For the three-layer system shown in Figure 2-4 the solution is
_ 2xL (T) — Ty)
I7 W a/r)/ka+ 10 (r3/r2) kg + I (ra/3) ke

The thermal circuit is also shown in Figure 2-4.
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surface 1s exposed to a convection environment at T-.. From the thermal network the heat
transter 1s

2l (T, — T
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Now let us manipulate this expression to determine the outer radius of msulation r,, which
will maximize the heat transfer. The maximization condition 1s

| |
27l (T, =T)| — - —
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