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Problem Addressed

Existing passive mixers require longer length of the channels for achieving mixing such as by creeping
structures, folding structures, serpentine channels, etc. Limited by requirement of specialized
equipment increasing the equipment and maintenance costs, inability to be easily scaled up and down,
longer length, lack of integration, inability to prevent defects or incomplete mixing through formation
of secondary vortices or dead zones. An apparatus for mixing fluids in a cost-effective manner thereby

eliminating the aforementioned problems is needed.
Technology

An apparatus for passive mixing of multiphase fluids is provided. The apparatus includes an outer
static chamber with a fluid inlet and outlet, and housing at least one mixing element placed concentric
to the static chamber. The mixing elements include conical ends and threaded surfaces with thread
sets oriented so as to promote mixing. The mixing elements are held in position by a connecting
member. The primary fluids enter the chamber through the fluid inlet and passes through a clearance
region between the chamber and the mixing element. The surfaces of the static chamber and mixing
element may have different wetting capabilities. The connecting member may supply a secondary fluid
and also include a temperature control mechanism. The apparatus prevents formation of secondary
vortices during operation allowing thoroughly mixed fluids to exit the chamber. Modification of
roughness and wetting characteristics of the surfaces may further enhance/control the mixing

capabilities.
Advantages

1. The apparatus has better control over the residence time distribution,
2. It is robust, economical and easily scaled up or scaled down.

3. Less power requirement

Applications
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e Passive mixing multiphase fluids, chemical and petroleum, biotech and pharma fluid mixing

applications

Inventors
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Domain

Chemistry / Chemical Engineering
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IIT Madras is seeking parties interested in licensing and commercialization of this technology.
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