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Promode R. Bandyopadhyay.2 Dr. Baker is to be congrat
ulated for once again writing such an insightful article on 
necklace vortex. The following comments are relevant. 

1. On p. 494, he has remarked that the number of vortices 
in the turbulent necklace vortex system of Sedney and Kitchens 
(1975) seem to vary erratically. However, when Sedney and 
Kitchens (1976) data are plotted as in Fig. 9, a systematic 
variation becomes evident. It represents a variation of s/D 
with nk/h (5 is constant in the Fig. 9 data), where s is the 
upstream separation distance, k and D are obstacle height and 
diameter, respectively, and n is an even integer representing 
the total number of vortices. 

Figure 9 is a kinematic result representing the angle sub
tended by the separating streamline with the wall at the up
stream point of separation. In an analogous flow, near an 
airfoil trailing edge, the slope of the separation streamline 
which governs the length scale of the rolled-up shear layer, is 
a function of the Reynolds number of the incoming boundary 
layer at the point of separation. Since the Strouhal number is 
formed with this length scale, n of the obstacle flow could also 
depend on the Reynolds number of the incoming boundary 
layer as in the airfoil (Bertelrud and Liandrat 1990). 

The intriguing question is: what is the mechanism that de
termines «? In a scenario alternative to what Dr. Baker pro
poses, the environment (freestream turbulence intensity, ratio 
of the freestream dissipation length scale to the shear layer 
length scale and vibration of the wall and obstacle) might be 
instrumental in the selection of n. This suggests that there are 
Reynolds number windows where the vortex system would be 
sensitive to excitation. In experiments, these quantities need 
to be monitored. 

2. On p. 491, Dr. Baker has assumed that the radial velocity 
is proportional to the radial distance from the center of the 
core. Recent measurements (Bandyopadhyay et al., 1991) in a 
turbulent line vortex from a cylinder-wing vortex generator 
also show this to be valid within the mean core. The maximum 
radial velocity is about l/20th of the freestream velocity and 
about l/10th of the maximum azimuthal velocity. 

3. In the abovementioned line vortex work, three quasi-
periodic wavelengths were observed and the mean of all of 
them scales with the mean core diameter. It is not clear if very 
large wavelengths as considered by Dr. Baker are present. 
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Fig. 9 Correlation between separation distance and number of vortices 
in Sedney and Kitchens (1976) data. Mach number = 3.5, Reynolds 
= 9.8 x 106/m, boundary layer thickness & = 2.75 cm. The numbers 
indicate n. 
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Author's Closure 

The author would like to thank Dr. Bandyopadhyay for his 
stimulating discussion and in reply would make the following 
points. 

1. The approach taken to the data of Sedney and Kitchens 
(1976) is interesting. However, as it stands, the graph of Fig. 
9 shows a combination of an independent variable («) and a 
dependent variable (k/d) on the x axis, which is perhaps not 
ideal. An alternative approach would be to plot vortex number 
as a parameter in the (s/D) versus (k/d) plane to give regions 
of existence of different vortex number. Even this has some 
shortcomings since, as the writer noted, (s/D) is itself a func
tion of other variables and is not a true independent variable. 

2. The author agrees with the writer that in any future ex
periments care should be taken to measure freestream tur
bulence intensity etc., but it should be pointed out that in the 
work of Baker (1978) an extensive investigation showed no 
link between the horseshoe vortex oscillation frequencies and 
freestream turbulence frequencies and mechanical vibration 
frequencies. 

3. It is gratifying to see some validation of the axial velocity 
assumption made by the author in his analysis. However it is 
not clear to the author whether the turbulent line vortex for 
which this has been found is precisely analogous to the plane 
of symmetry horseshoe vortex flow. 

Clearly there is scope for future work here that will keep 
investigators busy for many years to come. 
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