Bumblebee flight in heavy turbulence

Corrigendum

September 12, 2016

In the paper [4], some confusion may arise from the
definition of the Reynolds number of the bumblebee
model.

Recall the definition of the conventional Reynolds

number
UtipCm
Re = —F 2
v

where ¢, is the wing length and Uy, is the mean
wingtip velocity, conventionally calculated as

Usip = 2@fR

where v = 1.568 m?/s is the kinematic viscosity of air, ®
is the stroke amplitude (in radiant), R is the wing length
and f the wingbeat frequency.

Note: in the supplementary material to the paper,
we stated ¢(t/T) = ¢ + Psin(27tt/T) for the time
evolution of the positional angle, which should
read ¢(t/T) = ¢ + 0.5P sin(27tt/T)

The mean chord length c;, is defined as
cm = A/R

where A is the surface of the wing.
Our model is based on the work of Dudley [2, 3]. They
give the following values for the relevant parameters

f=152Hz
R=132-10"%m

The wing contour was digitized from [1], since it is miss-
ing in [2, 3]. The wing surface scales to

A = 48.37 mm?

However, we removed some parts of the wing root in
order to prevent the wings from touching the body.
We also re-normalized the distance wing root-tip to the
value given by Dudley. Therefore, our actual wing sur-
face (as used in the simulations) scales to

Atrue = 52.96 mm?

The wingbeat amplitude @ is 115°in our paper and sim-
ulations, therefore the mean wingtip velocity is

Uiy = 8.05m/s

(this value is wrong in the paper) and the mean chord
length
¢ = 4.0121 mm

which yields the Reynolds number
Re = 2060

This is the actual Reynolds number used in the numeri-
cal simulations.

Note: In the main article we stated a mean wingtip
velocity of 8.75m/s, which is incorrect.

We further want to point out that the Reynolds num-
ber, based on the experimental wing surface stated in
[2] (which is 48.37 mm?and thus yields ¢, = 3.66 mm)
is Re = 1882. Note that variations in the hovering
Reynolds number within 10% are common due to the
intra- and interindividual variability. Therefore, the
slight discrepancy does not invalidate the results.
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