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thermal conductivity of substance A (ko [Wm™! K™1]) is measured using the
following experimental setting. Sandwiched between a high-temperature section and
a low-temperature section, a layer of a substance with known thermal conductivity
(thickness d; [m], thermal conductivity k; [W m~! K™1]) (Layer 1) and a layer of

substance A (Layer 2, thickness d, [m]) are positioned. The temperature of the high-temperature section

is constantly maintained at Ty, and the temperature of the cooling section is constantly maintained at T.

The temperature (T},,) at the boundary point between Layers 1 and 2 in the steady state can be measured.

Answer the following questions.

(1.1)

(1.2)

(1.3)

(1.4)

EFIRBIZB T D x MmO LA ¥ —1NOBGRR (g, [Wm™2]), LA ¥ — 2 NOE
# (g, [Wm™2]) &ZRZRRTEE, 770, LA v—FE+ak<, x Mmoo
D&% 2 XXV, / Describe the formula that expresses the heat flux (q; [W m~2]) within
Layer 1 and the heat flux (q, [W m~2]) within Layer 2 along the x-axis in the steady-state. Assume
the layer surface area is sufficiently large, so consider only the heat flux along the x-axis.

ko ki, dy, dy, Ty, Te, T2 HW 72 TFRAE. Describe the formula of k, by using kq,
dl’ dz, Th, TC and Tm
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/Temperature measurements always contain measurement errors. In order to improve the
measurement accuracy of thermal conductivity, explain what countermeasures can be taken in the

measurement process, using the equation derived in the previous question.

[ R DBMRE S IR AR T DAL FRETZ T T <, ZORMEEIC L > TH AT 2.
Z OB % #+H X. /The thermal conductivity of solids varies not only with the chemical
species constituting the material but also with its crystal structure. Explain the reason for this.



