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(c) Are your answers in (a) and (b) the same? If not explain why. %Fg‘.
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Problem 3: (25%)

A 60 cm long, 3 cm-diameter AISI 1010 steel rod is welded to a furnace wall & passes
through 20 cm insulation before emerging into the surrounding air. The air temperature is
70°C and the heat transfer coefficient between the rod and air is 13 W/m2k. Estimate:

(a) The temperature at x = 0.2 m
o) The rate of heat loss from the fin
(c) The temperature at the bar tip.
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Problem 4: (25%)
A can of vegetables 10cm in diameter and 8 cm high is to be sterilized by immersion in

saturated steam at 105°C. The initial temperature of the can is 40°C. Assuming that the
heat transfer coefficient for condensing steam is very large (b —x), find the minimum
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[image: image2.png]temperature in the can afier 80 minutes given that the properties of the vegetables are
k =.676 W/mk, p = 967 kg/m3 and ¢ = 4200 J/kgk.
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Problem 1: (25%)

The water in an electric water heater is maintained at 60°C. The tank is made of 6-mm
thick stainless steel (type 316) steel cylinder with 12-mm thick stainless steel end plates.
The inside dimensions of the tank are 60-cm diameter and 100 cm high. The tank is
covered with 5 c¢m thick fiber glass insulation. The surrounding air is 15°C with a
convective heat transter coefficient of 8W/m?k. Assuming the inner surface temperature of
the tank is 60°C, estimate the electrical energy required during a 12 hr period when no
water is drawn from the boiler.
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Problem 2: (25%)

The temperature distribution in a hollow cylinder of inner radius 5 cm, outer radius 5.5 cm,
and length 1 m, is given by

T=-6251r2+ 91 Inr + 284
(T in °C & r in meters)

Water flows inside the cylinder and the cylinder is surrounded by air on the outside. 1he
thermal conductivity of the cylinder material is 16W/mk. Determine :





