ME 420 Professor John M. Cimbala Lecture 32

Today, we will:

. Compare all the 1-D flows we have discussed qualitatively.
. Begin to discuss Fanno flow quantitatively: manipulate the equations to get them in a
form applicable to the solution of Fanno flow problems

Qualitative Comparison of One-Dimensional Flows:

See Handout — all on one page (here are the first two flows)
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See Handout — all on one page (here are the second two flows)

Qualitative Comparison: Property Changes in Various One-Dimensional Compressible

Flows
Prepared by Professor John M. Cimbala, Penn State University. Latest revision: 13 November 2019
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Quantitative Analysis of Fanno Flow
Review from previous lecture: Conservation equations for Fanno flow:
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Major Losses Friction Factor (for losses in long straight sections of pipe or duct):

Graphical estimate — the Moody Chart: [Figure from Cengel and Cimbala, Fluid Mechanics:
Fundamentals and Applications, Ed. 4.]
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Note: Use hydraulic diameter D, everywhere in place of D when the duct is not round.
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