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aJ.

The University of Calgary
Department of Chemical & Petroleum Engineering

ENCH 501: Transport Phenomena Quiz #1 September 20, 2011

Time Allowed: 35 mins. Name:

1. (4 points)

An elaborate glass chandelier has a mass of 1,281 kg. It is to be suspended from the ceiling of a
great hall. A solid steel rod is to connect the chandelier to the ceiling.
Estimate the minimum diameter that you would recommend for the rod.

Data: The Young’s modulus for structural steel is 200 GPa and the maximum allowable strain (at the
yield point) is 1.25 (10®). The acceleration of gravity is 9.81 m/s2

2. (6 points)

A vertical pipe is exposed to ambient air on the outside while saturated steam is passed through the
inside. Steam is condensed as it flows. Data on this simple arrangement is to be used to design
refrigerator and air-conditioning coils. The dimensional variables and parameters that control the
heat transfer process are given as the heat transfer coefficient, h (W/m? K), the temperature
difference between the steam and ambient, A8 (°C), the length of pipe, L (m), the latent heat of
condensation, A (kJ/kg), the density of the condensate, p (kg/m®), the thermal conductivity of the
condzensate, k (W/mK), the viscosity of the condensate, y (Pa.s) and the acceleration of gravity, g
(m/s%).

Determine the dimensionless groups for the system. Show all important steps.
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