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(7) ABSTRACT

A mixing apparatus is used to effect mixing between one or
more fluid streams. The mixing apparatus generally func-
tions by creating a transverse flow component in the fluid
flowing within a channel without the use of moving mixing
elements. The transverse or helical flow component of the
flowing fluid or fluids can be created by weak modulations
of the shape of the walls of the channel. Transverse or helical
flow component can be created by grooves features defined
on the channel wall. Specifically, the present invention can
be used in laminarly flowing fluids. The mixing apparatus
and methods thereof can effect mixing of a fluid or fluids
flowing with a Reynolds number of less than about 100.
Thus, the present invention can be used to mix a fluid
flowing in the micro-regime. The mixing apparatus can be
used to mix a fluid in a microfluidic system to significantly
reduce the Taylor dispersion along the principal direction.
The mixing apparatus can be used to increase the effective
exposed area to promote diffusion of components between
or within the fluid or fluids.
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