Assume that the body of an airplane is considered as a 20-m long hollow cylindrical structure made up of unknown composite material. The plane body has inside and outside diameters of 6 and 8 meters respectively. Assume that the thermal conductivity of the composite structure varies with radius according to the relation, K(r) = 2/r2. If the inside surface of the plane is exposed to convection coefficient of 20 W/m2 K and ambient temperature of 30 oC and the outside surface of the plane is exposed to a constant temperature of −50 oC, determine the inside surface temperature of the plane. How much heat the passenger, sitting by the window, will loose or gain assuming that the passenger’s body temperature is 36 oC. Assume negligible radiation heat transfer inside or outside the plane. 

Note: the thermal conductivity of cylindrical wall is a function of r so that the temperature distribution in the cylinder is 1/r d/dr(k(r) r dt/dr) = 0
