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(54) AIRBORNE CONTAMINANT ABATEMENT SYSTEMS AND METHODS

(57) Disclosed is an airborne contaminant abate-
ment apparatus (100) comprising an air mover having an
air mover inlet and an air mover outlet and configured to
create an airflow when operating; a filter disposed in fluid
communication with the airflow and configured to remove
airborne contaminants therefrom; a supply air passage
(120) disposed in fluid communication with the air mover

outlet and a vent (130); the vent disposed along at least
a portion of a boundary of a plurality of spaces to be
occupied, wherein the vent is configured to accelerate
the airflow passing therethrough to create an air curtain
(200) extending from the boundary; a return air passage
(160) configured to receive the airflow at a return port
(160) and direct the airflow to the air mover inlet.
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Description

[0001] Exemplary embodiments pertain to the art of
ventilation. More particularly, the present disclosure re-
lates to configurations of ventilation systems for abating
airborne contaminants.
[0002] Despite vaccination availability worldwide, the
COVID-19 pandemic continues to ravage communities
where vaccination rates are low. Means for preventing
the spread of infectious diseases like COVID -19 remain
relevant as it is clear that some portion of every country’s
population will refuse inoculation. In addition to viruses,
other contaminants such as particulate matter, smells,
chemical pollutants (e.g., formaldehyde, asbestos, lead,
nitrogen dioxide, pesticides, volatile organic compounds,
and the like), and even carbon dioxide levels can have
adverse effects on people. As urbanization continues to
drive people into closer interactions, systems capable of
providing people with fresh air offer benefits for prevent-
ing airborne contamination. Accordingly, there remains
a need in the art for systems and methods cable of abat-
ing airborne contamination.
A first aspect of the present invention provides a method
of abating airborne contamination comprising: operating
an air mover of a ventilation apparatus to create an airflow
through the ventilation apparatus; filtering an airborne
contaminant from the airflow in the ventilation apparatus;
directing the airflow to a boundary of a plurality of spaces
through a supply air passage and a fluidly connected
vent; accelerating the airflow through the vent to create
an air curtain at the boundary between two or more of
the plurality of spaces; receiving the airflow at a return
port fluidly connected to the air mover by a return air
passage; and directing the airflow through the return air
passage to an inlet of the air mover.
[0003] The method may comprise monitoring one or
more spaces of the plurality of spaces for a presence of
an animal and selectively operating the air mover when
the presence of the animal is detected in the one or more
spaces.
[0004] The method may comprise selectively directing
the airflow to one or more boundaries of the one or more
spaces where the presence of the animal is detected.
[0005] The animal is optionally a human.
[0006] The method may comprise directing the air cur-
tain upward from the vent to the return port.
[0007] The method may comprise directing the air cur-
tain downward from vent to the return port.
[0008] The method may comprise entraining in the air
curtain airborne contaminants generated by an occupant
of the space.
[0009] A second aspect of the present invention pro-
vides an airborne contaminant abatement apparatus
comprising: an air mover having an air mover inlet and
an air mover outlet and configured to create an airflow
when operating; a filter disposed in fluid communication
with the airflow and configured to remove airborne con-
taminants therefrom; a supply air passage disposed in

fluid communication with the air mover outlet and a vent;
the vent disposed along at least a portion of a boundary
of a plurality of spaces to be occupied, wherein the vent
is configured to accelerate the airflow passing there-
through to create an air curtain extending from the bound-
ary; a return air passage configured to receive the airflow
at a return port and direct the airflow to the air mover inlet.
[0010] Optionally, the boundary at least partially sur-
rounds at least one of the plurality of spaces.
[0011] Optionally, the air supply passage and the vent
define a top cover of a wall of a cubicle, a retainer of the
top cover of the wall of the cubicle, or both.
[0012] Optionally, the air supply passage defines a re-
tainer of a top cover of a wall of a cubicle, and the vent
defines a top cover of the wall of the cubicle.
[0013] Optionally, the return port is disposed centrally
within a space of the plurality of spaces.
[0014] Optionally, the vent is vertically aligned with the
return port.
[0015] Optionally, the vent comprises a plurality of vent
openings configured to divide the airflow into two or more
adjacent air curtains.
[0016] Optionally, the two or more adjacent air curtains
extend parallel to one another.
[0017] A third aspect of the present invention provides
a method of configuring a space for temporary occupancy
comprising: providing a ventilation device in fluid com-
munication with a space to be occupied, wherein the ven-
tilation device comprises a contaminant filter for filtering
contaminants from an airflow passing therethrough; dis-
posing a vent at least partially along a border of the space
to be occupied; arranging an air supply passage in fluid
communication with an air outlet of the ventilation device
and the vent; disposing a return port a distance away
from the vent, wherein the return port is configured for
receiving the airflow from the vent; arranging a return air
passage in fluid communication with the return port and
with an air inlet of the ventilation device; and operating
the ventilation device to create an air curtain from the
airflow, wherein the air curtain extends between the vent
and the return port along at least a portion of the bound-
ary.
[0018] The method may comprise detecting a pres-
ence of an occupant in the space to be occupied and
selectively operating the ventilation device when the
presence of the occupant in the space to be occupied is
detected.
[0019] The following descriptions should not be con-
sidered limiting in any way. With reference to the accom-
panying drawings, like elements are numbered alike:

FIG. 1 is a schematic illustration of a contaminant
abatement apparatus configured for cubicle instal-
lation;

FIG. 2 is a schematic illustration of a contaminant
abatement apparatus configured for hallway instal-
lation;
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FIG. 3 is a schematic illustration of a contaminant
abatement apparatus configured for interaction be-
tween adjacently situated people; and

FIG. 4 is a schematic illustration of a contaminant
abatement apparatus configured for cubicle instal-
lation where the return ports are not vertically aligned
with the vents.

[0020] A detailed description of one or more embodi-
ments of the disclosed apparatus and method are pre-
sented herein by way of exemplification and not limitation
with reference to the Figures.
[0021] Figure 1 is a schematic illustration of an airborne
contaminant abatement apparatus 100 having a ventila-
tion device 110, an air supply passage 120, a vent 130,
return port 150, and return air passage 160. The contam-
inant abatement apparatus 100 can be configured for
operation in a cubicle section 220 of a building to provide
an air curtain 200 between occupants of the cubicles
while they are working. The air curtain 200 can provide
a contaminant barrier between adjacent cubicles isolat-
ing occupants from exhaled contaminants of their co-
workers.
[0022] The air curtain 200 can be configured to deflect
or capture airborne contaminants exhaled by occupants
of the adjacent space. When deflected the airborne con-
taminant can be pushed away from the air curtain 200
while when captured the airborne contaminant can be
entrained in the air curtain 200 becoming part of the fluid
stream. Entrained contaminants can be filtered from the
airstream in the ventilation device 110 using any suitable
filtering technology. For example, the ventilation device
110 can use a mechanical filtering (e.g., high efficiency
particle arrestance (HEPA) filter), chemical filtering (e.g.,
oxidation, irradiation), electrical filtering (e.g., with ioniz-
ers, electrostatic precipitators, and the like), or a combi-
nation thereof to filter contaminants from the airstream
before it is returned to the vent 130.
[0023] Figure 2 is a schematic illustration of the air-
borne contaminant abatement apparatus 100 having a
ventilation device 110, an air supply passage 120, a vent
130, return port 150, and return air passage 160. The
contaminant abatement apparatus 100 can be config-
ured for operation in a horizontal fashion such as when
people 10 (or animals) are queued in a line, such as wait-
ing to enter a building or a space therein. The exhaled
breath 15 of the people 10 can be entrained in the air
curtain 200 and returned to the ventilation device 110 for
purification.
[0024] Figure 3 is a schematic illustration of the air-
borne contaminant abatement apparatus 100 having a
ventilation device 110, an air supply passage 120, a vent
130, return port 150, and return air passage 160. The
contaminant abatement apparatus 100 can be config-
ured for operation between people 10 to prevent airborne
contaminants from passing from one person to another
and posing an infection risk. Air exhaled from nearby or

adjacently situated people 10 can be entrained in the air
curtain 200 or deflected away from the air curtain 200 to
prevent passing of contaminants between the adjacent
spaces.
[0025] Figure 4 is a schematic illustration of an airborne
contaminant abatement apparatus 100 having a ventila-
tion device 110, an air supply passage 120, a vent 130,
return port 150, and return air passage 160. The contam-
inant abatement apparatus 100 can be configured for
operation in a cubicle section 220 of a building to provide
an air curtain 200 between occupants of the cubicles
while they are working. The air curtain 200 can provide
a contaminant barrier between adjacent cubicles isolat-
ing occupants from exhaled contaminants of their co-
workers and/or other air quality concerns. The contami-
nant abatement apparatus 100 can be configured such
that the vents 130 define at least a portion of a perimeter
of one or more co-located work areas and the return ports
150 are arranged more centrally within each space. Such
a configuration can create angled air curtains 200 (e.g.,
not vertically aligned with the vents 130) that extend into
the space defined by the perimeter of the one or more
co-located work areas. In an example, a return port 150
can include a centrally located port that draws air from
vents located along two or more perimeters of a work
area disposed in plurality of work areas (e.g., co-located
work area).
[0026] The ventilation device 110 can include any de-
vice capable of taking an airstream into a return air pas-
sage 160, filtering airborne contaminants from the air-
stream, and returning the cleaned airstream to an air sup-
ply passage 120. For example, the ventilation device 110
can include a "stand alone" air purifier (e.g., an air scrub-
ber, a negative air machine, a combination thereof, or
the like), a ducted air purification system, or a combina-
tion of the two. A "stand alone" air purifier system can
include an air inlet, an air outlet, an air mover, and a filter,
where the air mover is configured to urge an airflow from
the air inlet through the filter to the air outlet to provide
cleaned air. A ducted air purification system can include
a central heating ventilation, and air conditioning (HVAC)
system having air purification functionality built into the
system. For example, a central HVAC system disposed
in a building can include a plurality of air ducts fluidly
connecting one or more spaces to be conditioned within
the building to an air handler having air purification func-
tionality. The central HVAC system can be configured for
environmentally conditioning the one or more spaces flu-
idly connected to the air handler within the building
through a vent 130 located in fluid communication with
the one or more spaces.
[0027] An air mover inlet of the ventilation device 110
can be disposed in fluid communication with the return
air passage 160 and the air mover outlet of the ventilation
device 110 can be disposed in fluid communication with
the air supply passage 130. The air mover can include
any suitable device for urging an airflow through the ven-
tilation device 110. For example, the air mover can in-
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clude a centrifugal fan, axial fan, mixed flow fan, single
stage or multistage blower, positive displacement blower
(e.g., rotary lobe, claw pump), centrifugal blower, rotary
vane blower, water ring pump, or the like.
[0028] The contaminant abatement apparatus 100 can
optionally include one or more booster fans or blowers
disposed in fluid communication with the air supply pas-
sage 120 to increase the velocity of air flowing through
the vent 130. For example, an inline fan 125 can be used
to increase the velocity of air flowing through vents 130a
and 130b.
[0029] The contaminant abatement apparatus 100 can
be configured for up-flow, downflow, or dual up/down-
flow configurations of the air curtain 200. For example,
the vent 130 can be positioned at the ceiling and oriented
to direct the air curtain 200 downward toward the return
port 150 positioned in the floor (e.g., or the top of a barrier
such as a cubicle wall). Alternatively, the vent 130 can
be positioned at a low point, such as the floor, or the top
of a barrier 210 such as a cubicle wall, and oriented to
direct the air curtain 200 upward toward the return port
150 positioned in the ceiling. In an embodiment, adja-
cently located vents 130 and return ports 150 can be
positioned at both the ceiling and floor such that a dual
up/down-flow barrier is formed by dual air curtains 200
flowing in opposing directions. Embodiments of dual air
curtains having co-flow configurations, e.g., where adja-
cent vents deliver a plurality of airflows creating a plurality
of air curtains extending between the vent 130 and the
return port 150.
[0030] The vent 130 can be configured to accelerate
the airflow passing therethrough. For example, the vent
can include a converging section, a diverging section, or
a combination thereof. The converging section can be
used to accelerate the airflow and focus the airflow into
a smaller flow area.
[0031] A method of abating airborne contaminants can
include operating the ventilation device 110 to create an
airflow therethrough. Directing the airflow from the ven-
tilation device 110 to a vent 130 using an air supply pas-
sage 120 to extend to one or more perimeters of a space
to be isolated. The method can include accelerating the
airflow through the vent 130 to create an air curtain 200
at the perimeters of the space to be isolated. Further-
more, the method can include collecting at least a portion
of the airflow exiting the vent 130 at the return port 150
and returning it to the ventilation device 110 through the
return air passage 160. The method can further include
filtering contaminants from the airflow within the ventila-
tion device 110.
[0032] The term "about" is intended to include the de-
gree of error associated with measurement of the partic-
ular quantity based upon the equipment available at the
time of filing the application.
[0033] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the present invention. As used
herein, the singular forms "a", "an" and "the" are intended

to include the plural forms as well, unless the context
clearly indicates otherwise. It will be further understood
that the terms "comprises" and/or "comprising," when
used in this specification, specify the presence of stated
features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addi-
tion of one or more other features, integers, steps, oper-
ations, element components, and/or groups thereof.
[0034] While the present invention has been described
with reference to an exemplary embodiment or embodi-
ments, it will be understood by those skilled in the art that
various changes may be made and equivalents may be
substituted for elements thereof without departing from
the scope of the present invention. In addition, many
modifications may be made to adapt a particular situation
or material to the teachings of the present invention with-
out departing from the scope thereof. Therefore, it is in-
tended that the present invention not be limited to the
particular embodiment disclosed as the best mode con-
templated for carrying out this present invention, but that
the present invention will include all embodiments falling
within the scope of the claims.

Claims

1. A method of abating airborne contamination com-
prising:

operating an air mover of a ventilation apparatus
(110) to create an airflow through the ventilation
apparatus (110);
filtering an airborne contaminant from the airflow
in the ventilation apparatus (110);
directing the airflow to a boundary of a plurality
of spaces through a supply air passage (120)
and a fluidly connected vent (130);
accelerating the airflow through the vent (130)
to create an air curtain (200) at the boundary
between two or more of the plurality of spaces;
receiving the airflow at a return port (150) fluidly
connected to the air mover by a return air pas-
sage (160); and
directing the airflow through the return air pas-
sage (160) to an inlet of the air mover.

2. The method of claim 1, further comprising monitoring
one or more spaces of the plurality of spaces for a
presence of an animal (10) and selectively operating
the air mover when the presence of the animal is
detected in the one or more spaces,
optionally wherein the animal is a human (10).

3. The method of claim 2, further comprising selectively
directing the airflow to one or more boundaries of
the one or more spaces where the presence of the
animal (10) is detected.
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4. The method of any preceding claim, further compris-
ing directing the air curtain (200) upward from the
vent (130) to the return port (150).

5. The method of any preceding claim, further compris-
ing directing the air curtain (200) downward from vent
(130) to the return port (150).

6. The method of any preceding claim, further compris-
ing entraining in the air curtain (200) airborne con-
taminants generated by an occupant (10) of the
space.

7. An airborne contaminant abatement apparatus (100)
comprising:

an air mover having an air mover inlet and an
air mover outlet and configured to create an air-
flow when operating;
a filter disposed in fluid communication with the
airflow and configured to remove airborne con-
taminants therefrom;
a supply air passage (120) disposed in fluid com-
munication with the air mover outlet and a vent
(130);
the vent (130) disposed along at least a portion
of a boundary of a plurality of spaces to be oc-
cupied, wherein the vent is configured to accel-
erate the airflow passing therethrough to create
an air curtain (200) extending from the bounda-
ry;
a return air passage (160) configured to receive
the airflow at a return port (150) and direct the
airflow to the air mover inlet.

8. The apparatus of claim 7, wherein the boundary at
least partially surrounds at least one of the plurality
of spaces.

9. The apparatus of claim 7 or 8, wherein the air supply
passage (120) and the vent (130) define a top cover
of a wall of a cubicle, a retainer of the top cover of
the wall of the cubicle, or both.

10. The apparatus of claim 7 or 8, wherein the air supply
passage (120) defines a retainer of a top cover of a
wall of a cubicle, and the vent (130) defines a top
cover of the wall of the cubicle.

11. The apparatus of any of claims 7 to 10, wherein the
return port (150) is disposed centrally within a space
of the plurality of spaces.

12. The apparatus of any of claims 7 to 11, wherein the
vent (130) is vertically aligned with the return port
(150).

13. The apparatus of any of claims 7 to 12, wherein the

vent (130) comprises a plurality of vent openings
configured to divide the airflow into two or more ad-
jacent air curtains (200),
optionally wherein the two or more adjacent air cur-
tains (200) extend parallel to one another.

14. A method of configuring a space for temporary oc-
cupancy comprising:

providing a ventilation device (110) in fluid com-
munication with a space to be occupied, wherein
the ventilation device comprises a contaminant
filter for filtering contaminants from an airflow
passing therethrough;
disposing a vent (130) at least partially along a
border of the space to be occupied;
arranging an air supply passage (120) in fluid
communication with an air outlet of the ventila-
tion device and the vent (130);
disposing a return port (150) a distance away
from the vent (130), wherein the return port (150)
is configured for receiving the airflow from the
vent (130);
arranging a return air passage (160) in fluid com-
munication with the return port (150) and with
an air inlet of the ventilation device (110); and
operating the ventilation device (110) to create
an air curtain (200) from the airflow, wherein the
air curtain extends between the vent (130) and
the return port (150) along at least a portion of
the boundary.

15. The method of claim 14, further comprising detecting
a presence of an occupant (10) in the space to be
occupied and selectively operating the ventilation
device (110) when the presence of the occupant in
the space to be occupied is detected.
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