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Heat Conduction

If we replace ^v& by uF , Equation 10-25 for the thermal conductivity of a gas
becomes

1 1 nu lCF vK 5 Cu l 5F3 3 NA

Substituting from Equation 10-45, this becomes1 12 2C 5 p RT/T 5 p RkT/Ev F F2 2

21 nu l p RkTFK 5
3 N 2 EA F

Writing and gives for the thermal conductivity1 2R 5 N k E 5 muA F 2 F

2 2nlp k T
K 5 10-46

3muF

From Equations 10-28 and 10-46 we obtain for the Lorentz number

2 2K p k
28 2L 5 5 5 2.45 3 10 W·V /K 10-47

2sT 3e

Thus the Wiedemann-Franz law is also predicted by the quantum calculation, and the
value of the Lorentz number is in good agreement28 2K/sT 5 2.45 3 10 W·V/K
with the experimental values listed in Table 10-2.


