ENCH 501 Transport Phenomena University of Calgary Name

Quiz #4 / Time Allowed: 45 minutes Only a “cheat sheet” is allowed. November 4, 2014 Al

At construction sites for tall buildings and sky scrapers, cranes move objects between the ground and the building level where
the item is required. Objects moved include power generating equipment, metal plates, concrete slabs, parts of ventilation
facilities and buckets of mixed cement to name a few. On windy days, many of the objects lifted up sway as air drags them.
Most of the items are hooked securely to the cable and there is very low probability of being dislodged. Awkwardly shaped
objects such as plates and slabs, however, are lifted by two or more chain loops. The object sits flat in the loops as harness. A
sufficiently strong gust of wind can drag the object out of the harness. The average annual wind speed in Calgary is 14.2 km/hr
or 3.94 m/s. (The highest annual wind speed for a Canadian major city is 21.9 km/hr or 6.08 m/s in St. John's, Newfoundland.
Winds are classified as strong when speeds exceed 52 km/hr or 14.4 m/s.)

At one site, a flat solar panel is being hoisted to the roof.

The shape is as per the sketch. The length L is 1.75 m and

the other dimensions are as shown. Air at a steady speed

of 4 m/s flows over both sides of the panel, from and normal T
to the side that is 2m wide. The temperature of the air is

15°C, its density is 1.229 kg/m?® and the dynamic viscosity is

1.73(10°) Pa.s.

(a) (7 pts) Estimate the drag on the panel using the integral u
method. Show the important steps in your analysis. 1
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b

(b) (1 pt) If the flow was from the opposite end, would the F— 11F54, —
drag force be different? Explain.

(c) (2 pts) Estimate the boundary layer and displacement
thicknesses at distance L from the leading edge.
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