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1. Analyze flow between two horizontal(’k F)parallel(-F 47 )plates separated by a distance 2h under constant pressure drop.

1.1 Draw a schematic diagram showing coordinate and important parameters.
1.2 Make necessary assumptions.

1.3 Check equation of continuity.

1.4 Simply the equation of motion for x-, y-, and z-direction.

1.5 Specify two appropriate boundary conditions.

1.6 Solve for the velocity profile.

1.7 Find the maximal flow velocity.

1.8 Find the volumetric flow rate.

1.9 Find the average flow velocity.

2. What is the pressure Po? The specific gravity of the water, oil, and mercury
are 1, 0.8, and 13.6, respectively. (15%)
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3. 250°C steam flows in a 100-meter long steel pipeline with inside diameter of 0.1m. Estimate the heat loss rate to atmospheric air
at 25°C and the temperature at the outside surface of the pipeline. Clearly state your assumptions and use the following data:

pipeline thickness = 0.006m, steel thermal conductivity = 43W/m-K, steam convective heat transfer coefficient = 9000 W/m*K,

and air convective heat transfer coefficient = 200 W/m2-K. Is the outside surface of the pipeline safe to touch?
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4. In order to prevent heat loss from the pipeline in Problem 3, an insulation material with thermal conductivity = 0.05 W/m-K is

wrapped around the pipeline. Estimate the heat loss rate to atmospheric air and the temperature at the outside surface of the

pipeline insulation when the insulation layer thickness is 2 cm. What is the percentage of heat loss? Is the insulation surface safe

to touch?
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