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Thermal Conductivity

1. The thermal conductivity of a sheet of rigid, extruded insulation is is reported to be k = 0.0029 W
moK

. The
measured temperature difference across a 20mm thick sheet of material is 10oC.

(a) what is the heat flux through a 2m× 2m sheet of insulation.

(b) what is the rate of heat transfer through of insulation.

2. if 3kW is conducted through a section of insulating material 0.6m2 in cross section and 2.5 cm thick and
the thermal conductivity may be taken as 0.2 W

moC
, compute the temperature difference across the material.

3. The temperatures on the faces of a plane wall 15 cm thick are 375oC and 85oC. The wall is constructed
of a special glass with the following properties: k = 0.78 W

moC
, ρ = 2700 kg

m3 , cp = 0.84 kJ
kgoC

. What is the
heat flow through the wall at steady state conditions?

4. A certain thickness has a thermal conductivity of 10 W
moC

. What is the thickness necessary to effect a
temperature of drop of 500oC for a heat flow of 400 W

m2 .

5. A Truncated cone 30 cm is constructed of aluminium. The diameter of the top is 7.5cm, and the diameter
at the bottom is 12.5cm. The lower surface is maintained at 93oC; the upper surface at 5400C. The outer
surface is insulated. Assuming one-dimensional heat flow, what is the rate of heat transfer in watts.

6. what is the thickness required by masonary wall having thermal conductivity of k = 0.75 W
moK

, if the heat
rate is to be 80% of the heat rate through a composite structure wall having a thermal conductivity
k = 0.25 W

moK
and thickness of 100mm? Both walls are subjected to same temperature difference.

7. The inner and outer surface temperatures of a glass window 5mm thick are 15oC and 5oC. What is the
heat loss through a window that is 1m× 3m on a side? The thermal conductivity of of glass is 1.4 W

moK

8. Find the heat flux and temperature distribution in an infinite slab of thickness ‘b‘ whose thermal conduc-
tivity varies linearly with the temperature in the form k = k0 (1 + cT ), where k0 and ‘c‘ are constants.
Sketch the temperature distribution when c > 0 and c < 0

9. The thermal conductivity of a plane wall varies as k = k0 (1 + bT + cT 2). If the wall thickness is L and
the surface temperature are maintained at T1&T2. Show that the heat flux ‘q‘ through the wall is given
by q = ko(T1−T2)

L
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10. The temperature distribution across a wall of 1m thick at a certian instant of time is given as T (x) = a+bx+
cx2 where T is in oC and x in m while a = 900 oC , b = −300

oC
m
, c = −50

oC
m2 . A uniform heat generation,

q̇ = 1000 W
m3 , is present in the wall of area 10m2, having the properties ρ = 600 kg

m3 , k = 40 W
mK̇

, cp = 4 kJ
kgK̇

• Determine the rate of heat transfer that is entering the wall (x = 0) and leaving the wall(x = 1).

• Determine the rate of change of engergy storage in the wall.

• Determine the rate of temperature change at (x = 0.0, 0.25, 0.5, 0.75)

11. Assume steady-state, one-dimensional heat conduction through the symmetrical shape shown in Figure 1,
assuming that there is no internal heat generation, derive an expression for the thermal conductivity k(x)

Figure 1: Tapered Section

for these conditions

A(x) = (1 − x)

T (x) = 300(1 − 2x− x3), q = 6000W

where A in m2, x in m and T in Kelvins

12. Consider a plane wall as shown in Figure 2 of 100mm thick and of thermal conductivity 100W
m.K

. Steady
state conditions are known to exist with T1 = 400K,T2 = 600K. Determine the heat flux q′′ and the
temperature gradient dT

dx
for the coordinate system shown in below

Figure 2: Plane wall
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