Dinensional analysis: another example.

Heat conductivity

If the temperetaure in a medium is not uniform (somwhere is hotter, somewhere 1s cloder),
then heat flows from hotter places to colder places.

Conduction: matter itself doesn't move

Another way of heat transfer 1s convection.

Convection: matter iiself moves (hotter matenial moves to colder places, and vice versa).
Example: a heater on the floor. Hot air goes up. cold air goes down

Example for conduction: a metal rod 1s heated from one end. Heat moves from the heated end to
the other end. The matter itself doesn't move.

Another way of heat transfer 1s radiation.
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To change this proportionality relation into an equality relation, a constant 1s needed:
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If T is increasing x (the right side of the layer is hotter that the left side of the layer),
then heat transfer 1s from the night to the left, and using a conventionalpositive sign
for the heat transfer to the right, the heat current I Q should be negative.

The same 1s true for the case that T i1s decreasing in x, so that the denvative of x 15
negative. This time I Q) should be positive and again the negative sign at

the night-hand side of the equation is needed.
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The temperature and the heat current, both are function of t (time) and x (position).
So the notation of partial 4. oo 1o head-
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What is the time t needed for two points separated by a distance x to have almost the same temperatures?
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