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[ 5 7] ABSTRACT 
An electrostatic agglomeration apparatus for an air 
?ltering and conditioning system, comprising an air 
duct having a pair of channels disposed either within 
the duct or adjacent thereto and opening into the duct 
at both ends. A plurality of electrically conductive 
rods are disposed in the channels and are charged 
electrically positive in one channel and negative in the 
other channel so that particulate matter ?owing into 
the channels is ionized by the charges on the electrical 
rods and agglomerates to form larger particulate 
masses which are more easily ?lterable from the air 
?owing through the system. 

3 Claims, 6 Drawing Figures 
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ELECTROSTATIC AGGLOMERATION 
APPARATUS 

The present invention relates to electrostatic precipi 
tators, and in particular to an electrostatic agglomera 
tion apparatus for agglomerating particulate matter 
suspended in and carried by gases for improving the ?l 
tering ef?ciency of filtering equipment. 
Many industrial, scienti?c and medical procedures 

require that the environment worked in be absolutely 
free of foreign particles. Conventional air conditioning 
and environmental control systems utilized to provide 
such “clean rooms”, however,‘ utilize ?ltering equip 
ment which is generally not capable of ?ltering ex 
tremely small particulate matter from the air circulated 
through the system. As a result, such systems have lim 
ited filtering ability with respect to the size of the parti 
cles ?ltered from the system, and the rooms whose air 
is cleaned by the system is accordingly sterilized only 
to a limited extent. 
Accordingly, the present invention provides an elec 

trostatic agglomeration apparatus for an air ?ltering 
and conditioning system which overcomes the above 
mentioned disadvantages of conventional air condi 
tioning and environmental control systems. The ag 
glomeration apparatus comprises, in one embodiment, 
an elongated air duct having a pair of bypass channels 
on each side opening into the duct at both ends. A plu 
rality of electrically-conductive rods are disposed lon 
gitudinally in the channels and are charged electrically 
positively on one side of the duct and negatively on the 
other side of the duct. Particulate matter ?owing into 
the channels is ionized by the charges on the electrical 
rods so that it is either positively or negatively charged. 
When the particulate matter re-enters the duct, oppo 
sitely charged particles agglomerate to form a larger 
particulate mass which is more easily ?lterable from 
the air by a ?ltering system. 

In another embodiment of the invention, the interior 
of the duct is divided in a predetermined proportion 
into two compartments. Electrically conductive rods 
are disposed downwardly into the compartments and 
are charged electrically positive in one compartment 
and negative in the other compartment. Particulate 
matter flows through the duct in either one of the com 
partments and the particles are ionized accordingly. 
Upon leaving the compartments, the particulate matter 
agglomerates. 

In still another embodiment of the invention, a by 
pass channel is integrally formed with and disposed ad 
jacent a duct, and is divided into two compartments for 
charging particles either electrically positive or nega 
tive. 

It is, therefore, an object of the present invention to 
provide an electrostatic agglomeration apparatus for 
improving the ?ltering ef?ciency of an air ?ltering sys 
tem. 

It is another object of the present invention to pro 
vide an electrostatic agglomeration apparatus for ag 
glomerating particulate matter which is simple in de 
sign, easy to manufacture, and efficient and reliable in 
operation. 
Other objects and features of the present invention 

will become apparent from the following detailed de 
scription when taken in connection with the accompa 
nying drawings which disclose several embodiments of 
the invention. It is to be understood, however, that the 
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2 
drawings are designed for the purposes of illustration 
only, and are not intended as a de?nition of the limits 
and scope of the invention. 

In the drawings, wherein similar reference numerals 
denote similar elements throughout the several views: 

FIG. 1 is a perspective view of one embodiment of an 
electrostatic agglomeration apparatus constructed in 
accordance with the present invention; 
FIG. 2 is a top cross-sectional view of the apparatus, 

taken along section 2—2 of FIG. 1; 
FIG. 3 is a top planar view of a plurality of electro 

static agglomeration units coupled together in a duct 
system. 
FIG. 4 is another embodiment of the present inven 

tion in perspective, partially broken, revealing arrange 
ment of electrostatic conductors and means for wash 
ing the gases; 
FIG. 5 is a cross-sectional end view of the apparatus, 

taken along section 5—5 of FIG. 4; and 
FIG. 6 is a partial perspective view of another em 

bodiment of an electrostatic agglomeration apparatus 
constructed in accordance with the present invention. 

Referring to the drawings, speci?cally FIGS. l—3, 
there is shown an electrostatic agglomeration appara 
tus, generally denoted as 10, comprising an elongated 
rectangular-shaped metallic air duct 11 having a plural 
ity of cylindrically shaped bypass channels 12 integrally 
formed therewith and opening into duct 11 at each end 
thereof. A plurality of cylindrically shaped electrically 
conductive rods 13 are disposed in the bypass channels 
parallel to the longitudinal axis thereof, and are se 
cured at one end in electrically non-conductive insula 
tors 14 disposed in one end of the bypass channels. 
Duct 11 has a pair of air flaps l5 integrally formed 
therewith disposed adjacent the opening of the bypass 
channels into the duct. When a plurality of ducts 11 are 
coupled together in a cascaded arrangement, they are 
preferably separated by a conventional rectangular 
shaped air duct 16 which serves as a particle agglomer 
ation zone. . ' 

In operation, air ?owing through the duct system en 
ters duct 11 at its entrance opening 17 and is channeled 
into bypass channels 12 by flaps 15. Some of the air, 
however, flows directly through duct 11. The air ?ow 
ing into the bypass channels has the particulate matter 
suspended therein ionized by the high voltage electrical 
charges provided on rods 13. These rods are connected 
to a high voltage power supply of approximately 
10-40kv. The particulate matter in one set of bypass 
channels is, thus, charged positively, and that in the 
other set of channels negatively. When the air exits 
from outlet openings 18, thus, the oppositely charged 
particles are attracted towards each other and agglom 
erate to form a mass larger than the individual parti 
cles. A plurality of agglomeration units are preferably 
provided in an air conditioning or environmental con 
trol system so that the particles are continuously ag 
glomerated to form masses of progressively larger sizes. 
The greater the agglomeration of the particles, the 
greater the efficiency of the filtering apparatus of the 
system. 
Another embodiment of the invention is illustrated in 

FIGS. 4 and 5. In this embodiment, duct 11’ is divided 
into two compartments by a divider panel 19. A pair of 
high-voltage discharge frames 20, having a plurality of 
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needle-like discharge members 30 extending outwardly 
therefrom, are disposed in each of the compartments 
formed by divider l9 and are coupled to external termi 
nals mounted in insulators 22. Discharge frames 20 ex 
tend downwardly into the compartments, and electri 
cally conductive ground strips 23 extend upwardly be 
tween the frames in the compartment. Terminals 21 are 
coupled to a high-voltage power source, of approxi 
mately 10,000, 20,000 or 40,000 volts depending on 
electrode spacing. The._ terminals of each compartment 
are charged with voltages of opposite polarity so that 
positive and negative ionization coronas are created by 
electron leakage between the discharge frame and 
strips 23, and particles ?owing through one compart 
ment are ionized by the positive electrical charge and 
particles ?owing through the other compartment are 
ionized by the negative electrical charge. After the air 
passes through both compartments, the particles of op 
posite polarity agglomerate as described above. One or 
more ducts 11' may be utilized in a cascaded arrange 
ment in an air conditioning or environmental control 
system, 
Duct 11' contains a plurality of spray means 11a for 

injecting a water spray (not shown) into the compart 
ments. The water spray will wash with the effluent 
gases and substantially absorb those that are water 

, soluable. The water falls through the compartment and 
collects at egress means 11b, more clearly seen in FIG. 
5. It is apparent that the water leaving means 11b will 
now contain those gases capable of being absorbed 

therein. For example, if the compartment contains 
sulfer dioxide (S0,) it will form a weak acid with the 
water spray. The resulting mixture‘ will leave by means 
of discharge 1112 instead of being expelled to the atmo 
sphere. 
FIG. 6 illustrates still another embodiment of a elec 

trostatic agglomeration apparatus.‘ Duct 11" has a cen 
trally divided bypass channel 24 disposed on the out 
side surface and opening into the interior of the duct at 
its intake opening 25. A movable flap 26 controls the 
amount of air channeled into the bypass channel. The 
?rst half of each U-shaped portion of the bypass chan 
nel is provided with a dividing panel 27 which divides 
them into two compartments. Electrically conductive 
cylindrical rods 28 are downwardly disposed in the 
compartments on each side of the dividing panels and 
are charged with electrical voltages of opposite polar 
ity. The particulate matter in the air ?owing through 
the compartments is ionized as described previously, 
and agglomerates as the air flows downwardly in por 
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tions 29 of the bypass channels. The arrangement, thus, 
provides a cascaded series of agglomeration devices by 
passing ducts 11". 
The gas flow through any of the ducts of the previ 

ously described embodiments may be adjusted so that 
it is any desired or required proportion, such as 50/50. 
The materials used to construct the apparatus of the 
present invention may be any suitable type, and their 
selection presents no problem to those persons skilled 
in the art. 
While only several embodiments of the present in 

vention have been shown and described, it will be obvi 
ous to those persons of ordinary skill in the art that 
many changes and modi?cations may be made there 
unto without departing from the spirit and scope of the 
invention. 
What is claimed is: 
1. An electrostatic agglomeration apparatus, com 

prising: 
an air duct; 
a bypass channel, disposed adjacent to and opening 

at each end into said air duct, and including at least 
one U-shaped section disposed perpendicular to 
the longitudinal axis of said air duct, and at least 
one planar rigid member disposed in said U-shaped 
section for dividing at least one half of said U 
shaped section into two compartments for separat 
ing the air flowing through said bypass channel; 
and 

a plurality of electrically oppositely charged conduc 
tive rods disposed in said compartments for ioniz 
ing individual particles of particulate matter 
therein, said particulate matter in one of said com 
partments being charged electrically positive and 
matter in the other compartment being charged 
electrically negative, whereby said positively and 
negatively charged matter agglomerates upon ?ow 
ing from said compartments into the other half of 
said U-shaped section of said bypass channel into 
masses of particulate matter of larger size than the 
individual particles of said matter. 

2. The apparatus as recited in claim 1, wherein said 
rods comprise a plurality of elongated cylindrical rods 
disposed longitudinally in said compartments. 

3. The apparatus as recited in claim 2, further com 
prising an adjustable ?ap, pivotably mounted in said air 
duct, for adjusting the flow of air into said bypass chan 
nel. 

* *_:k * * 


