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Exercises:

2.1 The temperature field T(x,t) in a semi-infinite slab with a constant

heat flux is described by

2
3°T _ 9T -
o A 5 = B¢ H T(x,0) = Ti
X
T(x,t) - T, as x +>® s -k — T | q at x =0
’ i ’ ax

Solve for the temperature field for x>0, t > 0 .

2.2 The temperature field in the thermal boundary layer that grows within a

hydrodynamic boundary layer at a step in wall temperature is described by

2
37T 3T
a5 = By  TOy) =T, y>0
dy
T(x,y) =+ T, as y=>* ;5 T(x0 = T 3

Solve for the temperature field for x 3_0 »y ¥ > 0.

2.3 A device for measuring the velocity gradient in flows is shown in the
figure. It con31sts of a heated plate at the wall, over which a thermal
boundary layer grows. As long as the ‘thermal boundary layer is confined
to the region where the flow velocity u is linear (u = By) , the

problem is described by

2
9°T _ oT . _ .
oa—5 = Bygy 3 TOy) = T, y>0
oy
9T
T(x,y) +~ T, as y > 3 -k 5; = q at y =0

Derive an expression relating the local wall temperature, Tw(x) , to the
flow parameters and x . Evaluate any constants in this expression.

Hint: T .
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