EML 3015C – Fall 2002

Homework No. 2, Due Sept. 20, 2002 (Individual Assignment)

In addition to the 2 problems below, please do the following from Fox and McDonald, FOURTH EDITION (the edition in the library): 3.15, 3.31, 3.34, 3.37
1. One side of the space station is exposed to the sun and receives a uniform solar irradiation of 3,000 W/m2 as shown.  The space station wall is made of a special metal alloy with a thickness of 0.1 m and a thermal conductivity k=20 W/m K.  Inside the station, the temperature is maintained at a comfortable 20(C and the convective coefficient is 30 W/m2 K.  Assume steady state, negligible radiation emission, and the outside wall temperature is measured to be TO=100(C, (a) what is the inside wall temperature TI?  (b) What is the reflectivity of the outer surface? (Assume the surface is opaque - not transparent)  (c) For this part, assume that =0.7 and the inside wall surface stays at a constant temperature of 80(C (note: these might not be the answer for parts (a) & (b)), now if we include the radiation emission from the outside surface, which has a surface emissivity of 0.2, what should be the outside wall temperature TO?  Assume the outer space temperature is 20 K and the direction of the heat transfer is one-dimensional.  (Note: The outer space can be assumed to be vacuum). =5.67x10-8 W/m2 K4.
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2. The following figure shows a simple setup of a hydraulic lift with a tank and a weightless piston B .  What force is required to support block A, weighs 10,000 N, in a balanced condition as shown.  Note that two different liquids, water ((=1000 kg/m3) and oil ((=800 kg/m3), are used in the hydraulic tank.
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