ENCH 501 Page 1 of 1

al

The University of Calgary
Department of Chemical & Petroleum Engineering

ENCH 501: Transport Processes Quiz #3 October 2, 2007

Time Allowed: 35 mins. Name:

1) Tea is made in a ceramic mug, empty mass of 301g. The mass of the tea and mug is 501g and
the temperature of both is 92°C - that is the tea is too hot to drink. (The mug is insulated on the
outside with felt.) For each of the following schemes to cool the tea, estimate the final condition of
the tea which was continuously stirred and show all your steps;

a) (2 pts) 50g of water at 2°C is added,

b) (2 pts) 50g of ice at 0°C is added,

c) (4 pts) For this case, the initial mass of the mug and tea was 611g, with the initial temperature
and the empty mass of the mug unchanged (from above). The mug and tea are placed in a
temperature controlled vacuum chamber. The temperature of the chamber is always exactly equal
to the temperature of the object within and water is steadily evaporated from the mug. The mug is
taken out when exactly 60g of water has been evaporated.

Data: Properties of material, assumed constant

water, C, = 4.186 kJ/kg K ; AH,,, = 2260 kd/kg ; AH;,, = 334 kJ/kg

ceramic, C, = 0.82 kd/kg K. Assume tea has the same themal properties as water.
2) (2 pts) Show that, for a binary mixture of A and B,

x,M,
x,M,+x; M,

where x denote mole fraction, M molar mass and w mass fraction.
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