Concluding Remarks
The foregoing analysis has provided extensive results for the
developing laminar flow in annular duets. Unfortunately, the
authors were unable to uncover experimental data which might
serve to check these results. However, strong support of the
present analytical method is provided by excellent agreement
between theory and experiment for the circular tube. It may also
be noted that the present method may, in principle, be applied
to ducts of arbitrary cross section.
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was removed at that point. These results are reported in a paper
by the discusser.3
Data were taken for Reynolds numbers of 200, 700, 1200, and
1700 at stations along the duct to a distance of 34 equivalent
diameters from the entrance. Reynolds numbers here are defined
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The terms GY and IIY are obtained from Gj and Hj by replacing
J by Y.

n / n = 0.S, Fig. 3(a).
The dimensionless length is represented by L, and is taken from
the paper as
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The purpose of this discussion is to submit experimental
results pertinent to the analysis of Sparrow and Lin. Velocity
profiles were measured in the developing laminar flow of air in an
annular duct. The annulus had a gap of 0.517 in., and a radius
ratio, ri/n, of 0.732. Measurements were made with a Flow
Corporation hot-wire anemometer which was calibrated frequently during the experiments. Upstream of the test section
converging walls were used to guide the air from the stilling
chamber to the annulus. The contraction ratio was about 8 to 1.
The studies were concerned with the developing flow along the
inner wall. Consequently, boundary layer suction was applied at
the entrance only at the inner wall. About 5 percent of the flow
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Several sets of data are compared with the results of Sparrow and
Lin in Fig. 4. The solid lines are based on their results for an annulus having
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While the agreement between analysis and experiment is
reasonably good, the experimental profiles are more skewed than
the analytical profiles. One would expect the data to be skewed
because the boundary layer suction was applied only at the inner
wall. Thus the flow on the outer wall had more opportunity to
develop. This skewing persists well down the duct.
A comparison was made for all the data available for values of
L < 0.05. A dimensionless difference was defined as the difference between u/u for the data and analysis, divided by the
u/ii from the analysis. An rms of 0.2 was computed for these
dimensionless differences, the value being about the same for the
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inner half of the gap as for the outer hah'. Some individual differences near the wall were quite large which tended to increase
the rms value. A small absolute difference between velocities
becomes a large dimensionless difference where the velocity is
small, as near the wall.
Velocities generally were small for these experiments, the mean
velocity at Re = 1200 being 2.35 ft/sec. It is difficult to make
precise velocity measurements with air in this range of velocities.
Many of the values were less than 0.5 ft/sec. It was estimated
that errors in velocity readings in this range with the instrumentation used had a standard deviation of 0.13 from the true
value.
While these comparisons are not conclusive they tend to sup-

port the resulcs of the analysis of Sparrow and Lin. They should
also serve to indicate areas of difficult}- in making precise measurements of this sort.
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Thanks are extended to Professor Astill for jsroviding a comparison between theory and experiment. Generally, the level of
agreement is quite satisfactory. The deviations that were
noted in the neighborhood of the wall are very likely due to inevitable difficulties in measuring small velocities near solid surfaces.
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