








Problem 3: Short Answers (10 pts) 

(a: 5 pts). Recall the demo from Lecture I when we 
immersed a small cube of aluminum (I'i=300 K) into liquid 

nitrogen (Tro = 77 K). Take the cube edge length to be L = 
I cm. We would like to model this heat transfer using a 
lumped capacitance treatment. 

Properties 
for 

Problem 3 

Aluminium 

Concrete 

k 

[W/m-

K] 

200 

1.0 

C 

[kg/m3
] 

[J/kg-
K] 

3,000 1,000 

2,000 1,000 

Calculate the range of convection coefficient /1, for liquid nitrogen boiling, for which a lumped treatment 
would be reasonable. 

(b: 5 pts). An aluminum cylinder of diameter IO cm is very long in the direction out 
of the page. The cylinder is embedded at a depth of 50 cm in a very large and thick 

slab of concrete. The top of the slab is at T, =50 °C, and the cylinder is at T2= IO °C. 

Calculate the heat transfer into the cylinder, per unit length. 
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