Membrane Filtration of Fermentation Tank Bottoms
VSEP, An effective and economical solution for recovery of Beer from Beer Bottoms
New Logic Research manufactures a
proprietary vibrating membrane filtration
system known as VSEP that is uniquely
designed for filtration of beer, wine, and
other beverages. The use of a VSEP vibrating
membrane mechanism allows for low energy
gentle filtration and clarification to remove
even sub‐micron sized particles. New Logic
has completed several beverage application
installations using this vibrating membrane
system and has developed a food grade
design for this market. This new membrane
system is known as VSEP which is an acronym
for Vibratory Shear Enhanced Process and is
manufactured by New Logic Research at its
factory in Emeryville California near San
Francisco.
Conventional methods of separation include
filter
presses,
centrifugation,
and
conventional crossflow. All of these methods
are high energy/high shearing devices that
can disrupt the yeast cells and alter the taste
and characteristics of the recovered beer.
Typically 3‐5% of the beer volume is retained
in the bottoms of the fermentation tank.
Recovery of this product while maintaining
the taste characteristics would increase the
yield of each batch.
VSEP Advantages
VSEP employs torsional vibration of the
membrane surface, which repels solids at the

surface of the membrane. The result is that
colloidal fouling and polarization of the
membrane due to concentration of rejected
materials are greatly reduced. In addition, the

throughput rates of VSEP are 5‐15 times
higher in terms of GFD (gallons per square
foot per day) when compared to other types
of membrane systems. The sinusoidal shear
waves propagating from the membrane
surface act to hold suspended particles above
the membrane surface, allowing free
transport of the liquid through the membrane

while solids are
concentrated.
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and out handling of the beer and the yeast.
The concentrated yeast material can be
further processed and sold as animal feed.

The VSEP membrane system is a vertical plate
and frame type of construction where
membrane leafs are stacked by the hundreds
on top of each other. The result of this is that
the horizontal footprint of the unit is very
small. As much as 2000 square feet (185 m2)
of membrane is contained in one VSEP
module with a footprint of only 16 Sq Ft (1.5
m2).
Conventional membranes are subject to
fouling as suspended matter can become
attached to the membrane surface and
obstruct filtration. In some cases, these
rejected solids form a boundary layer that
does the actual filtration. With two filtration
layers in series, flux rates are very low.
Crossflow is used to reduce the effects of this
accumulation. VSEP oscillation at the
membrane surface inhibits polarization of
suspended colloids. This is a very effective
method of colloid repulsion as sinusoidal
shear waves from the membrane surface help
to repel oncoming particles. The result is that
suspended solids are held in suspension
hovering above the membrane as a parallel
layer where they can be washed away by
tangential crossflow. This washing away
process occurs at equilibrium.
Process Conditions
VSEP filtration occurs as the membrane discs
move in oscillation at a frequency of 50 times
per second. Because the membrane is moving
quickly, the fluid material to be filtered can be
moved slowly and gently at low pressure to
keep its integrity intact. The oscillation of the
membrane keep the membrane from
becoming fouled with rejected solids and
allow for high filtration rates meaning quick in

A typical 84” VSEP module with 1300 square
feet of membrane is capable of processing
about 20 gpm (4.5 m3/hr). These modules can
be used in parallel to process any flow rate
needed. Using a microfiltration membrane,
virtually all suspended solids are removed.
Membrane materials include Teflon, PVDF,
and Polyethersulfone. The typical pore size is
about 0.05 microns. The VSEP system
automatically processes the liquid based on
tank level and provides a precise separation
to high concentration levels with little or no
operator involvement. Filtration can occur at
cool temperatures to maintain product quality
and can occur with an overlay of CO2 gas
blanket to maintain carbonation levels.
Typical operating pressure is about 50 psi (350
kPa).

