NEEP 602 -- Engineering Problem Solving II

Homework 6
Due Tuesday, April 22

1. Consider a steel annulus with an outer radius and height of 80 cm and an inner radius of 20 cm, surrounded by a 20 cm thick copper layer on the bottom and outside.  Calculate the maximum temperature in this annulus if the inside and top surfaces are insulated, the outer surfaces of the copper are held at 100 (C, and there is a volumetric heating rate of Q=30 kW/m3 throughout the steel. Take the thermal conductivity of the steel to be k=25 W/mK and the thermal conductivity of the copper to be k=200 W/mK.  The governing equation is:
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2. Find the maximum temperature in the plate shown below, assuming that the thermal conductivity is 40 W/mK, the volumetric heating rate is 5 MW/m3, and that all the edges are held at 0 degrees.  Note that this geometry consists of 5 square (10 cm by 10 cm) “pieces.”





3. Consider a square plate of width a, clamped on two adjacent sides (x=0 and y=0), simply supported on the other two sides (x=a and y=a), and loaded by a hydrostatic load.  That is, 
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Find the maximum deflection.  Assume that q0=0.1 MPa, a=1 m, E=200 GPa, Poisson’s ratio=0.23, and the plate thickness is 2 cm. 
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