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Question #1)
Water at 25 °C with a velocity of 0.05 mIs flows over a horizontal, 50-mm diameter cylinder maintained at a
uniform at surface temperature of 10 °C. Calculate the heat gain by the cylinder per unit length. Repeat the
calculation for air at atmospheric pressure and 35 °C.



Question #3) You are asked to estimate the temperature of an asteroid floating in space that interacts primarily
with two surfaces: a nearby star and outer space. The effective temperature of the nearby star is approximately
6000K and its diameter is 1.4 x io~ m. The effective temperature of space is approximately 2.7K. The diameter
of the asteroid is 500 km. The distance between the star and asteroid is 1.4 x 10” m. In estimating the asteroid
temperature, assume that both the asteroid and the star are black surfaces. Explain how you evalute the view
factor between the asteroid and the star. Assume that the asteroid does not store any energy i.e. that all the
energy received is radiated back in space.



Question #4) A water solar collector is a device that uses inadiation from the sun to heat water. A solar
collector is insulated on the bottom and exposed to convection and radiation with the surrounding. It also
receives radiation from the sun. Find the rate of energy transfer to the water if the solar collector has a
temperature of 45°C and if the sun irradiation is G”800 W/m2. The absorptivity of the collector is 0.9, its
emissivity is 0.1, the convective heat transfer coefficient is 10 W/m2K, the surface area of the collector is 1 m2,
and the surrounding and ambient air are both at 25°C. Neglect side losses or gains of energy.

G”=80OW~~~


