PROBLEM 2.7
KNOWN: End-face temperatures and temperature dependence of k for atruncated cone.

FIND: Variation with axial distance along the cone of qy, g%, k, and dT/dx.
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ASSUMPTIONS: (1) One-dimensiona conduction in x (negligible temperature gradientsin ther
direction), (2) Steady-state conditions, (3) Adiabatic sides, (4) No internal heat generation.

ANALYSIS: For the prescribed conditions, it follows from conservation of energy, Eq. 1.12c, that
for adifferential control volume, Ej = Eqyt OF 0y = Qy+qx- Hence

Qx IS independent of x.

Since A(X) increases with increasing X, it followsthat Qy =Qy /A (x) decreases with increasing x.
Since T decreases with increasing x, k increases with increasing x. Hence, from Fourier’s law,

it followsthat | dT/dx | decreases with increasing x.

COMMENT: How isthe analysis changed if the coefficient a has a negative value?



