PROBLEM 2.27

KNOWN: Diameter D, thickness L and initial temperature Tj of pan. Heat rate from stove to bottom
of pan. Convection coefficient h and variation of water temperature T(t) during Stage 1.
Temperature T_ of pan surface in contact with water during Stage 2.

FIND: Form of heat equation and boundary conditions associated with the two stages.
SCHEMATIC:

Stage 1
To(t), h

Stage 2

W tttttte

ASSUMPTIONS: (1) One-dimensional conduction in pan bottom, (2) Heat transfer from stove is
uniformly distributed over surface of pan in contact with the stove, (3) Constant properties.

ANALYSIS:
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Initial Condition: T(x,0)=T;
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COMMENTS: Stage 1 is a transient process for which T (t) must be determined separately. As a
first approximation, it could be estimated by neglecting changes in thermal energy storage by the pan
bottom and assuming that all of the heat transferred from the stove acted to increase thermal energy

storage within the water. Hence, with g = Mcp dT./dt, where M and Cp are the mass and specific heat
of the water in the pan, To(t) ~ (a/Mcp) t.



