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The University of Calgary
Department of Chemical & Petroleum Engineering
ENCH 501: Transport Processes Quiz #3 October 4, 2005

Time Allowed: 45 mins. Name:

1) (3pts) Two aqueous dye droplets, 0.2mm diameter, are placed in a flowing stream of a mixture
of glycerol and water in a 6mm diameter straight tube. The average flow speed of the mixture is
7cm per second and the flow is laminar. One of the droplets was placed withits centre along the
centre-line of the tube and the other at a distance 2/3 of the radius from the centre-line.

Describe what you would observe for each of the droplets. What are the rates of distortion for the
droplets?

2) (7pts) An empty airplane at the hangar has its engine on and the heaters for the air inside turned
to maximum capacity. A temperature of 25°C was maintained inside the plane when the outside
temperature was -20°C. The heat transfer coefficient for all the surfaces inside the plane was
always constant at 8 W/m?K and outside the stationary plane (in a light breeze), it was 35W/mK.
The plane is now loaded with 225 adults all with skin surface temperatures of 30°C and an average
exposed skin surface area of 0.12m? per person. If the plane lifts off and maintains a cruising
altitude where the external temperature is -56.5°C and the external heat transfer coefficient is 450
W/m?K, what would the steady state temperature inside the plane be? You may assume that the
fusilage approximates a closed-ended cylinder with a wall thickness of 5cm, an external diameter of
3m and length of 30.98m and the themmal conductivity of the wall is 0.08 W/mK.
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