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Newton’s law of cooling. When a one-dimensional rod is in contact at the
boundary with a moving fluid (e.g., air), then neither the prescribed temperature nor
the prescribed heat flow may be appropriate. For example, let us imagine a very warm
rod in contact with cooler moving air. Heat will leave the rod, heating up the air. The
air will then carry the heat away. This process of heat transfer is called convection.
However, the air will be hotter near the rod. Again, this is a complicated problem: the
air tompm ature will actually vary with distance from the rod (ranging between the bath
and rod temperatures). Experiments show that, as a good approximation, the heat flow
leaving the rod is proportional to the temperature difference between the bar and the
prescribed external temperature. This boundary condition is called Newton’s law of
cooling. If it is valid at = = 0, then
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