—

ENCH 501 Page 1 of 1

T
The University of Calgary
Department of Chemical & Petroleum Engineering
ENCH 501: Transport Phenomena Quiz #2 September 28, 2010

Time Allowed: 35 mins. Name:

The director of athletics has asked you for an estimate of the pressure inside a leather soccer ball.
The dry mass of an uninflated ball was measured as 425g. After filling the ball with air at 25+2°C,
the mass became 476g. Both mass determinations were made with a balance accurate to +5g. The
inside diameter of the spherical inflated ball is 2240.3 cm. Assume the data are correlated.

Use the van der Waals equation of state to estimate the pressure in the ball and the error for your
estimate.

3)2
Data: van der Waals equation, {P + %][V”‘ - b] = RT ,where a = 1.33atm{ kr;n ol } '
m’ m’
: R = 0.08205
kmol kmolK

b =0.0366 ; Vi is molar volume and the molar mass of air is 28.96 kg/kmol.
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