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TIME: THREE HOURS AND TEN MINUTES

e Students are advised to devote 10 minutes to reading the paper and planning their approach
» Candidates are required to answer FIVE of the six questions in this paper.
e Each question is worth 20 marks.

e  The use of notes, prescribed textbook and calculators is permitted. The textbook will be
necessary to solve some of the problems.

o  Marks are assigned within each question for problem layout and especially for comments
both through the solution and concerning the significance of the answer.

Question 1:

(a) The arrangement shown is to be used to calibrate a heat flux gage. The gage
has a black surface that is 10 mm in diameter and is maintained at 17°C by
means of a water-cooled section at the back. The heater plate, 200 mm in
diameter, has a black surface that is maintained at 800K and is located 0.5 m

from the gage. The surroundings and the air are at 27°C and the convection '

heat transfer coefficient between
the gage and the air is 15 W/m?.K.

D Determine the net radiation
exchange between the heater -
and the gage.

(i)  Determine the net transfer of
radiation to the gage per unit
area of the gage.

(iii)  What is the net heat transfer rate to the gage per unit area of the gage?

(b) If we paint the gage surface Yellow, determine qualitatively the effect on the
net heat transfer to the gage per unit area. Briefly explain you answer.

1 Please see next page










