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The University of Calgary
Department of Chemical & Petroleum Engineering

ENCH 501: Mathematical Methods in Chemical Engineering
Quiz #3

Time Allowed: 50 mins. October 10, 2000

Student’s Name:

A ceramic container is a cylinder which has an external diameter of 16 cm and a
wall thickness of 1 cm. The height (measured from the outside) is 20 cm. This open-
top cylinder is filled with an ethylene glycol-water mixture and chilled to -25°C.

The container is then suddenly placed on an insulating surface in a large
reservoir of air free of moisture but at a temperature of 18°C. You may assume that the
glycol mixture is constantly well stirred and, at any instant, the mixture and the container
wall are at exactly the same temperature. Also assume that the mixture is not volatile.
The heat transfer coefficient for air around the vertical surface of the ceramic is 60
W/mK. The coefficient above the horizontal surface is 38 W/mK.

Given the following properties:

Ceramic : p=2300kg/m’ ; C, = 0968kJkgK
Glycol Solution: p = 1070kg/m’ ; C, = 254klkgK
Water: p =9998kgm’ ; C, = 422klkgK
Ice: p=9168kgm ; C, = 21klkagK
Heat of fusion of water = 333.4 kl/kg

(a) Derive a relationship between the temperature of the glycol solution and time.
(b) After how long will the ceramic container attain a temperature of 10°C?

{c) How would your answer to part (b) change if the container had been filled with
ice at -25°C rather than glycol solution?
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