Thermodynamics Test One 1 Hour Spring 2007
Open Book and Notes - Dr. W, Assaf

Question One: :
What is the maximum depth of an underground water storage reservoir in order to be
able to operate a lift type suction pump when the atmospheric pressure is 759 mm

Mercury, specific gravity = 13.6. 1(13.lp ¥g)(1655) |t 759 mekes) WW Ib
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hat is the relative (%) change in pressure if we double the absolute temperature of an

M ideal gas keeping mass and volume constant? P €, _ P w2 = Y \ IOOZ \
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Question Three:

A five meter long vertical tube of cross sectional area = 200 cm?2 is placed in a water
fountain. It is filled with water at temperature = 15 °C. The bottom of the tube is closed
and the top it is open to the atmosphere where Po = 100 kPa. How much water is in the
tub¢in kilograms? Volume = (B w)(:P2Zw?) = 01D w3 ,
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Whep a“12-volt car battery is charged with 6 amperes for three hours, how much energy
in-Kilo joules is delivered? (12 varts y%};‘l’\ =0 v
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Question Five: o See  —pes
An ideal gas goes-thirough an expansion process whereby volume doubles. Which

process \}illfléd to a larger work output, an isothermal process or a polytropic process
with p="1.257 \ n=l ' pressuve 2 '
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A system of two kilograms of water at 120°C and a quality of 25% has its temperature
raised 20°C in a constant volume process. What are the new quality and specific internal

energy of the system? V,=V, = V. 4 (}'\I‘)(\i, Y = osioeo + (2 5)(8q086) = _;22%76
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Air at 500 K, 500 kPa is expanded to 100 kPa in two steady state flow cases. \ — : E”

Case 1: is a throttle Wa/se 2: is a turbine. Which has the highest exit temperature and
why? '
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