


Problem 3 (4 pts)
Answer the following questions.

(a) [1 pt] Insulation of thickness L is added to a plane  (c) [1 pt] The handle of a metal spoon is 7.0 cm long

wall. The total thermal resistance of the wall/insu- and modeled as a fin. You calculate the parameter
lation combination will m to be m = 0.879 cm-1. Is the infinitely long finite
o A. decrease boundary condition a reasonable assumption?
o B. stay the same Yes
o C. increase o B. No

Cannot be determined o C. Cannotbe determined

(b) [1 pt] Insulation of thickness L is added to the out-  (d) [1 pt] For the spoon in part (c), is the insulated tip

side diameter of a hot water pipe. The total thermal with a corrected fin length boundary condition a
resistance of the pipe/insulation combination will resennahle aceymption?

o A. decrease )

o B. stay the same O B. INU

o C. increase o C. Cannotbe determined

Cannot be determined

Problem 4 (4 pts)

An aluminum (4=230 W/m-K, p=2600 kg/m3, =901 ]/kg-K) cube with side length Z=2.00 mm is initiaﬂy ata
temperature of T1 = 60°C. Suddenly it is placed in a convective environment with 7.=20°C and A==80 W/m2-K
where are faces are exposed to the convective fluid.

(a) [2 pts] Can you assume that temperature gradients are negligible with the aluminum? Justify your answer

quantitatively.

(b) [2 pts] The time constant is calculated to be TC = 9.8 seconds. Estimate the temperature of the aluminum 30
minutes after it is exposed to the environment.

(a)

Tempecatuie qrader,
afe N e‘f)\'\(d}\gl@ .




