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Recirculating air filtration systems were tested to reduce e1l1SI and
bacteria levels inside the feeder barns of a hog farm in the Fraser
Valley of British Columbia. Design of lhe air riltration systems had
10 be reconciled with the existing structures and ventilation systcm
in the barns. Multiple fabric filters and a high-voltage. plate-type
electrostalic precipitator were selecled as dllst collection dt.::viccs fur
the grower and finisher barns. respectively. Each barn Wi'S parti
tioned into two halves with one serving as the experimental L1nit
equipped wilh Ihc air filtration system and the other as the control
unit. Recirculalion air now rate was set at 20 air changes per hour
which lies between the summer and winter ventilation rates. Moni
tored parameters included air quality indices (respirable and
inhalable dust levels. bacteria counts. and ammonia level), environ
mental and operating parameters (temperature. relative hUlllidity,
filter pressure drop, and air now rate), and animal performance
(average growth rate, carcass grading. and necropsies), Visits to tht.::
farm were conducted regularly once a week during the first 9 months
and subsequently once every two weeks during the rest of the IR
month period of the study. The air filtration systems effectively
reduced dust levels and aerial bacteria cOllnts inside the pig barns
although their efficiency was dependenl upon air recirculation rIow
rate. location, size, and number of inlets and outlets. and humidity.
Although the effect on indoor ammonia level was indetenninalc. air
filtration resulted in reduced prevalence of enzootic pneumonia and
atrophic rhinilis among the pigs. It also accelerated ;Ulimal growth as
evidenced by an increase in average daily mass gain which lranslated
10 a shorter number of days 10 market. Air fillration showed no
significant effecl on the temperature and humidity inside the banl.
The eleclroslatic precipilillOr exhibited higher dust removal cffi
ciency during winter and spring timc and WilS nlmost as effeclive as
the fabric filtcr during the other seasons of the year. In terms of
bacteria reduction, the electrostatic precipitator was consistently
more effective than the fabric filters.

Des systcmes de filtration de l'nir par recirculation Olll etC tcstes
afin de reduirc les taux de poussicres el de bacteries :1 rintcricllr des
biltiments (I'cngraisselllent (I'une fennc porcine de la vallee du Fraser
en Colombie Brilannique. Le design du systcme de filtration de I'air
devait lenir compte des structures el du systcme de ventilation exis
tants. On a selectionne el instal Ie dans des bfltiments s~parCs deux
syslcmcs de filtration pour enlevcr la poussiere: tin fi It re cornprcnalll
plusicurs epaisseurs de tissu et un prccipitatcllr :\ plaques il haUl
voltage. On avait divise les bflliments en deux: line llloitic expcri
mCI1I;llc avec 1c systcme de filtration a l't:ssai. ct !'autre moitic qui
scrvait de temoin. Le taux de recirculation de l'air avait etc fix~ i\ 20
changemcnts par heurc, ce qui correspond ;1 un taux de ventilation
qui sc sillle cntre ceux d'ctc et d'hiver. Les indices de quaJit~ de rail'
(taux de poussicres respirables. nombre de bacteries et concelltration
d';Llllllloniac), les paramelres environneillentallx et Opcf;llionncls
(temperature, humiditc relative, baissc de pression il traver!" Ie filtre
et debit d'air) ct Ie cornportcment des animaux (taux de croissanct.::
moyen, c1asscmcnl des carcasses et autopsies) am ete sllivis. On it

visite les bfltimcnts une fois par semaine lors des 9 prcmicrs mois et

;\ 101IIes les deux semaines dumnt Ie reste de la periode de 18 mois de
I'~tllde, Le~ syslcmes de filtration ;\ l'essai ont rCllssi a rcdllire la
poussierc etle nombre de bacteries;1 l'interieur des b:itimenls. L'cr
ficacite dcs systcmes dcpendait du taux de recirculation de l'air. de
la localisation, la grosseur el Ie nombre d'cntrces ct de sorties d'air
et de I'hurnidite. Bien que Ics impacts sur les concentrations (l'alll
maniac i, I'intcrieur soit indctermincs. les systcllles de filtration ont
perm is une diminution des cas de pncumonie enzootique el de rhinite
atrophique t:hez les pores. On a aussi observe une augmentalion du
gain de poids moyen joumalier des porcs ce qui se traduit par un
raccourcisscmem de la periodc d'engraissemenL Le systeme de fil
tration de rail' n'a pas ell d·impacts significatifs sur la tcrnpcrawrc el
rhllmiditc ;1 l'interieur des bfltimellts. Le precipitatellr clectrosta
tique a etc plus efficace que Ie fillre dans I' enlcvcment de la poussiere
en hiver ct au printemps et prcsqu'aussi cfficace durant les :lUtres
saisons. En tcnnc de reduction des bacleries. Ie prccipitateur eleclro
statique a toujours etc pillS efficacc que Ie filtrc en tisSlJ,

INTRODUCTION

Dust control is an important aspcct of environmental man
agement in swine confinement buildings. Animal health and
productivity as well as human health and comfort arc subject

to harm with contaminatcd cnvironmcnts. Dust Can aCI as an
irritant On the respiratory tract and as a carrier of pathogens

that cause cnzootic pneumonia (Mycoplasma Pneumonia)
and atrophic rhinitis. the two most common respiratory dis

eases found in swine herds. Ammonia absorbed into
inhalablc e1ust particles can be carried deep into the lungs.
Thesc problems call become especially severe in the wintcr
when, in an effort to conserve energy, vcntilation ratcs are
kcpt at a minimull1 lcvel where dilution of aerial contami

nants is insufficient.
In pig barns. dust is largely organic in nature and origi

nates from rced. faeccs, animal hair, and skin. It is usually

contaminated with microorganisms - bacteria, fungi. and

viruses, Most bacteria arc of a size < 2~1l1, however, a large

proportion <Ire attached to e1ust panicles of a size> 5 ~m

(Carpenter and Fryer 1990), Viruses and mycoplasma are in

the respirable panicle size range of 0.05 to 0,5 ,um.

Dust particles have been classified according to their abil
ity to penetrate the respiratory systcm (Andersen 1958:
;vlercer 197R: Carpenler 1986), Parlicles > Ia ~lm are depos

ited in the nasal passages. 5-10 ~11l in the upper respiratory

tract and < 5 ~1l11 (respirable particles) in the lungs, About 70
to 95% of the tolal number of' dust panicles has been classi
fied as respirable dust (Bundy and Hazen 1975: Honey and
McQuitty 1979). In terms or mass. however. respirable dust
panicles have been reported to constitute only from 3.7 to
7.5o/c of the total mass of dust (Barber et al. 1991 b: Phillips

CANADIAN AGRICULTURAL ENGINEERING Vol. 3H. No.~. Ocloocr/Non:lIlhcr/l.>ccclllocr IlJl)6 297



and Thompson 1989~ Heber et al. 1988~ Meyer and Manbeck
1986).

The recommended threshold limit values (TLV) for total
dust and respirable dust concentrations are 2.4 mg/m3 and
0.23 mg/m3, respectively (Donham et al. 1989), while the
suggested TLV for ammonia is 7 ppm.

In measuring concentrations of airborne bacterial-colony
fonning-particles (BCFP) using an Andersen viable sampler
and tryptose agar, Curtis et aI. (1975) found that the average
concentration of BCFP in swine finisher barns was about
5.52 ± 0.08 x 105 cfu/m3. At the same time, total dust levels
as measured by a Staplex high-volume air sampler averaged
7.9 ± 1.0 mg/m3.

Feddes et aI. (1983) studied the influence of management
practices on air quality in swine housing. A forward light
scattering particle counter was used to measure concentration
of dust particles in two size ranges. Dust concentrations
(particle size greater than and less than 5 J..lm alike) were
significantly higher under a lower temperature regime of
21.9°C versus 24.8°C; significant differences were also
found with two feeding methods, dust levels being higher
with floor-feeding due to more vigorous pig movements and
drier pen floors.

In a project involving some 50 fanns in Saskatchewan,
total dust level measurements never exceeded 10 mg/m3

(Barber et aI. 1991 b). These measurements are in line with
those of Heber et aI. (1988) who reported an average level of
8.1 mg/m3 of dust in mechanically ventilated swine finisher
barns in Kansas. In the Kansas study though, 13 out of 88
farm visits resulted in dust level readings in excess of
15 mg/m3. Barber et aI. (l99Ia) further measured airborne
dust at 16 locations in a partially slatted floor, grower-fin
isher piggery at Silsoe, UK. The mean dust concentration was
2.2 mg/m3 and ranged from 1.60 to 2.74 mg/m3.

Several methods can be used for controlling dust within
the airspace (Mody and Jakhete 1990). Reducing the fonna
tion and release rate of dust should be considered before
other attempts are made; better manure management prac
tices would be helpful here. Ventilation with frequent
replacement of contaminated air by fresh air is another
method~ however, this is not economically feasible during
winter. Morrison and Ogilvie (1990) suggested that the low
winter ventilation rates of 2 to 8 air changes per hour were
ineffective for dust control largely because of pig activity; in
the summer, though, respirable dust levels were reduced by
50% from 0.74 to 0.37 m'g/m3 as ventilation rate increased
from 12 to 60 air changes per hour.

More recently, Welford et al. (1992) reported the use of an
aerodynamic particle sizer system for determining inhalable
mass concentration (IMC) of airborne dust in a swine feeder
room with a totally slatted floor. IMC was found to be 4.7 ±
2.3 mg/m3 based on 18 one-week trials.

The third alternative of dust control methods is to remove
airborne dust particles using air cleaning devices. Wet scrub
bing, electrostatic precipitation, and dry fi Itration are the
three principal methods of air cleaning in livestock buildings.
Wet scrubbers have high operating costs and require large
areas for the equipment. Dry filtration includes facilities such
as centrifugal/cyclone separators, baghouses, and dry par-
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ticulate filters. Cyclone separators are only suitable for parti
cles > 10 J..lm and are too costly for livestock ventilation
purposes. Baghouses have high collection efficiencies for
respirable dust but they are not suitable for the humid air
conditions typical of fann operations.

The overall goal of the study was to investigate the effects
of recirculating air filtration systems in swine confinement
buildings. Similar work in confinement production units has
been reported. For instance, Carpenter and Fryer ( 1990) con
cluded that air filtration using dry filters was a feasible
method for reducing dust mass concentration and the number
of bacteria colony-fonning particles by 50-60% in small
rooms for early weaners. A ventilation and recirculation
system with mechanical filters as designed and studied by
Hillman et aI. (1992) was deemed effective in reducing the
particle count of airborne respirable aerosols (dust and bac
teria particles down to 0.5 J..lm) in calf nurseries.

The specific objectives of this study were to design, in
stall, and evaluate the performance of electrostatic
precipitator and fabric filter air-cleaning systems in terms of
dust and bacteria removal efficiency and to compare animal
growth rate and health with and without them.

MATERIALS AND METHODS

The study was conducted at a hog fann in Chilliwack, British
Columbia over a period of 18 months during 1990-1992.
Annual production of the farm was about 3000 feeder pigs.
The grower barns were stocked from farrowing operations on
the same farm. The pigs were kept in the grower barn for six
weeks and in the finisher barn for another six weeks prior to
marketing. All throughout, the pigs were self-fed from feed
ers which were located near the fronts of the pens and
automatically, replenished at designated times. Water was
provided from nipple drinkers in the dunging area. Both
barns had a north-south orientation and were mechanically
ventilated with exhaust fans.

Previous research work conducted by Donham et a\.
(1989) and Barber et al. (1991 b) established that respirable
to-total dust ratio was higher in weanling rooms than in
finishing buildings; nevertheless, reducing dust levels in
feeder barns was considered more beneficial to producers in
economic terms. The air filtration systems were therefore
installed in the feeder barns. The layout of the building and
filtration systems is shown in Fig. I.

The grower barn was partitioned into two sections. Each
compartment was 12.2 m long, 10.7 m wide, and 2.4 m high.
There were 12 partially slotted-floor pens in each compart
ment, 6 pens to a row on both sides of the central alley. Open
pen dividers were 1.0 m high and were made from solid steel
rods mounted on concrete (Fig. 2). Each compartment had
four exhaust (negative pressure) fans which could be staged
to provide for the desired summer ventilation rate (310
m3/min maximum) or winter ventilation rate (14 m3/min
minimum). Fresh air came in from the attic through 12
discontinuous baffle inlets, one for every pen. One compart
ment was kept as the control (unfiltered, abbreviated as
CTRL) room, that is, no changes to its existing ventilation
system were instituted. The other compartment served as the
experimental room (filtered, abbreviated EXPT) where the
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cipitator. Applied voltage and current levels were found to
have a significant effect on the dust collection efficiency of
an electrostatic precipitator (St. George and Feddes 1995)
which increased from 18.5% at 10.3 kVDC (0. I I rnA) to
96.4% at 12.1 kVDC (3.0 rnA). As air passes through the
passages between the plates, the dust particles are electrically
charged and adhere to the collection plates. In accordance
with ASHRAE Standard 52-76 (ASHRAE 1985), up to 95%
of all the dust at 3 /lm diameter particle size are collected and
held until they can be washed away by a built-in automatic
washing system. To protect the electrostatic filter from being
overloaded, the dust-laden air from the bam is initially fil
tered by a roll filter (Trion Model 2R65, Trion Co., Sanford,
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The filtration system
consisted of primary,
secondary, and terti-
ary filters. The
primary and secon-
dary filters were
made of 3-ply multi-
graduated synthetic
fibers (Pacific Air
Filters Ltd., Vancou-
ver, BC under
licence from the
Tridim Filter Corp.,).
Their respective fil-
tration efficiency
was spec-ified as 30-
35% and 45-50%.
The tertiary filters
were HEPA (high ef
ficiency particulate
air) filters that can
remove dust with a
collection rating of
99.9% at 0.3 /lm
particulate size
(Whatman Prod-
ucts, Allendale, NJ). Fig. 1. Schematic filtration system arrangements.
Both the primary
and secondary filters require regular vacuum cleaning before
final disposal. The blower installed for the system was a
Dayton non-overloading blower Model No. 3C073 coupled
to a 1.1 kW electric motor. At 1850 rpm and 32 mm static
pressure, the blower was rated to deliver 100 m3/min of air
which is equivalent to 20 air changes per hour inside the
room. The blower drew dust-laden air through a single 1.20
m x 0.30 m opening on the ceiling at about the center of the
room and the filtered air was recirculated back to the room
through five sets ofevenly distributed, spring-controlled 0.60 m
x 0.30 m baffle inlets. The positions of these baffles relative
to the fresh air inlet baffles can also be seen in Fig. 2.

The finisher bam had the same dimensions and internal
layout as the grower bam. It too
was divided into two with one
serving as the experimental unit
and the other as the control unit.
Each compartment also had 12
pens. Construction of the duct
work and air openings in the
experimental room was similar
to that in the grower barn ex
peri mental room. The only
difference was in the air filtra
tion system installed. The main
filter was an electrostatic pre
cipitator (Trion Model 80, Trion
Co., Sanford, NC) which is a
two-stage, high voltage (13
kVDC, 1.9 rnA), plate-type pre- Fig. 2. Cross section view of the feeder barn.
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NC) that was automatically advanced by a fixed length once
a day until exhaustion and may be regenerated by automatic
washing. This filtration system 'was serviced by a Dayton
non-overloading blower Model No. 4C333 driven by a 1.5
kW motor. At an rpm of 2075, the blower is rated to deliver
92 m3/min of air against a static pressure of 19 mm.

The design recirculation air flow rate for both experimen
tal rooms was 95 m3/min equivalent to 20 air changes per
hour or 15.4 Ls- Iem-2 of floor area. This rate was selected on
the basis of clean space concept as applied to hospitals or the
like. The quantity of air moved is 7 times the minimum
winter ventilation rate and is about one third of the maximum
summer ventilation rate (Turnbull and Huffman 1987).

Parameters regularly monitored included air quality indi
ces (respirable dust concentration, bacteria counts, and
ammonia level), environmental and operating parameters
(temperature, relative humidity, filter pressure drop, and air
flow rate), and animal performance (average daily mass gain,
number of days to market, and animal health via slaughter
checks or necropsies). Background air quality data were also
measured prior to the installation of the recirculating filtra
tion systems.

A light scattering particle counter "MiniRAM" (miniature
real-time aerosol monitor) was used for measuring inhalable
dust (MIE Inc., Model PDM-3, Bedford, MA). A personal
sampler adapter (MIE Inc., Model PDM-2Fs) and air sampler
pump (SPECTREX Corp. PAS-3000, Model II) were fitted
to the MiniRAM to measure the concentration of respirable
dust particles. The adapter had a 10 mm nylon cyclone for
preselecting respirable dust, with a 50% cut off point at 3.5
~m when the air pump is operated at 2 L/min. To measure the
dust level in any compartment, the MiniRAM was placed at
the center of the room at animal level. The instrument was
left inside the room for two intervals of 20 minutes each and
a time-weighted average over the period was taken along
with the standard deviation of the readings.

For bacteria sampling, an RCS centrifugal air sampler
(Biotest AG, Frankfurt, Germany) was used. Air samples
were drawn from locations near the center of the room along
the service alley about one meter from the floor and away
from the vicinity of any exhaust fan in operation. Air parti
cles were imparted onto Trypticase Soy Agar strip for total
bacteria counts and onto MacConkey Agar strip for coliform
bacteria counts. The bacteria-laden agar strips were incu
bated in a gravity convection dry type bacteriological
incubator (Blue M Electric Co.) with the temperature main
tained between 30 and 35°C for 48 hours prior to counting.
A Darkfield Quebec colony counter (American Optical
Model 3325) was used for counting bacterial colonies.

Ammonia (NH3) concentration in the air was directly
measured by means of a portable NH3 Gas Detector (CEA
Instruments Inc., Emerson, NJ, Model TG-2400KA). A tem
perature sensor and a Jenway HPI humidity probe (accuracy
to within 5%) alternately attached to a Fluke Multimeter
were used to monitor indoor and outdoor temperature and
relative humidity.

Inclined vertical manometers (Model No. 25 and No. 40-1 ,
Dwyer Instruments Inc., Michigan City, IN) with a range of
25 to 75 mm of water column were permanently installed
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across the fabric filters. Requirements for filter cleaning and
replacement were indicated by the pressure drop across the
filter media. Filter cleaning is done by means of an in-line
vacuum system and the dust collected was weighed once a
week. An inclined vertical manometer (Model No. 40-1) was
also used to measure the pressure drop across the roll filter of
the electrostatic precipitator.

The barns were visited once a week. Measurements were
usually taken between IOOOh and 1500h at which time the
operator was finished with the morning chores and the pigs
had already attained normal daytime activity level. The
number of pigs and the extent of ventilation (number of fans
in operation) in every room were noted at the time of every
data collection. Farm visits were reduced to once every two
weeks during the last 8 months of the project. As ventilation
rate was reduced in winter, more frequent cleaning of up to
three times a week was needed for the primary filters. This
operation was sustained after a testing of washable filters was
found to be unsatisfactory. Even so, the prefilters had to be
replaced every three weeks during the winter months. The
HEPA filters were replaced after one year.

Harvest records of animal live and carcass masses and
days to market (sum of the days the pigs spent in the farrow
ing room, grower and finisher barns) were obtained weekly
from the farmer. Two indices were used to evaluate the
performance of the filtration systems in terms of animal
health (BCMAF 1989). Data arising from necropsies (slaugh
ter checks) were used to determine percent lung scores (the
index for the extent of Enzootic pneumonia) as well as snout
scores (the index for the extent of atrophic Rhinitis). The
extent of lung lesions was examined in each pig and the
average lung score equals the sum of the percent lung lesions
divided by the total number of pigs. Snout scores were derived
from an examination of nasal turbinates, whereby the total
amount of space on both sides of the nose was given a grade
ranging from 0-1 (negative) to 5 (severe atrophy).

RESULTS AND DISCUSSION

In the course of the study, outdoor temperature ranged from
a low of 2.5°C to a high of 26°C. The temperatures inside the
barns varied from 14 to 30°C, the grower barn being several
degrees higher than the finisher barn (Figs. 3a and 3b). There
was no significant difference between the control and experi
mental compartments. The operator varied the setpoint
temperature for ventilation between 25 and 30°C. Supple
mental heat was available, but as both barns were normally
unheated, temperature fluctuations inside followed the out
side temperature pattern quite closely. These occasional
spot-check data indicated that the buildings were operated at
temperatures above the lower critical temperature for the
animals.

The outdoor relative humidity ranged from 40 to 85%
whereas indoor readings were mostly within 60 to 80%; high
indoor humidities of 90% were only experienced in July.
Relative humidity was generally higher in the grower barn
than in the finisher barn (Figs. 4a and 4b). Again, there were
no significant differences in this environmental factor be
tween the control and experimental rooms. Lemay et al.
(1994) cited advice by Nicks and Dechamps (1986) for re
ducing the possibility of infection; besides the management
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tion using the fabric filters ranged from 18 to 64% while the
reduction using the electrostatic precipitator ranged from 20
to 66%. Dust levels inside the barns were below the thresh
old limit value of 0.23 mg/m3 (Donham et. al. 1989) in the
spring and summer but were over the TLV in the fall and
winter. Continuous data (every 30 min recording over a 24 h
period) were obtained using the MiniRAM on two occasions
in April; similar dust levels were observed and no particular
trends were exhibited with regard to diurnal variation or
animal feeding times.

Total bacteria counts in the experimental units were sig
nificantly lower (p < 0.05) than in their matching control
units in both grower and finisher barns (Fig. 6). In the grower
bam, the filtered room had bacteria total counts that ranged
from 1.1 x 105 to 2.7 x 105 cfu/m3 while the control room had
bacteria counts ranging from 1.3 x 105 to 5.2 x 105 cfu/m3.

Most of the time, the bacteria level in the finisher barn
experimental compartment was the least with a range of
0.8 x 105 to 3.2 x 105 cfu/m3. The corresponding levels in the
control compartment ranged from 1.4 x 105 to 4.5 x 105 cfu/m3.
These data are lower than the reported average value of 5.52
± 0.08 x 105 cfu/m3 (Curtis et al. 1975) and values ranging
from 6.9 x 105 to 44 x 105 cfu/m3 in pig farms (Personal
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Fig. 3b. Indoor and outdoor temperatures - finisher barn.

practice of all in-all out, smaller animal density and proper
ventilation, relative humidity is recommended to vary be
tween 60% and 80%.

Over the entire study period, there were more pigs residing
in the grower bam than in the finisher bam. The number of
pigs in the grower experimental unit averaged 170 ± 10
compared to 125 ± 15 in the finisher experimental unit.
However, there were no significant differences between
CTRL and EXPT units in both barns in terms of the number
of resident pigs.

On a monthly basis, inhalable and respirable dust levels in
the experimental compartment of the grower bam ranged
from (0.5 to 1.5 mg/m3) and (0.11 to 0.30 mg/m3) respec
tively; the corresponding values in the control room were
(0.7 to 2.8 mg/m3) and (0.17 to 0.57 mg/m3). In the finisher
bam, the experimental unit had inhalable dust levels ranging
from 0.4 to 1.7 mg/m3 whereas the control unit had levels
from 0.6 to 3.6 mg/m3 (Fig 5). As for respirable dust, these
values were (0.09 to 0.31 mg/m3) and (0.13 to 0.84 mg/m3)

respectively. Therefore, on average, respirable dust level
constituted 15 to 23% of inhalable dust. Statistical analysis
by paired t-test showed that dust levels in the experimental
rooms were significantly lower than those in the control
rooms (p < 0.05). These observed values compare well with
published values. The reduction in inhalable dust concentra-
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communication: E.M. Barber, Professor, Agricultural and
Bioresource Engineering, University of Saskatchewan,
Saskatoon, SK). Room bacteria removal efficiencies were
calculated to be 10 to 50% for the fabric filters in the
grower barn and 20 to 52% for the electrostatic filter in the
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Fig. 7b. Records of average daily gains before the
filtration systems were installed.

finisherbarn.
Average ammonia level in the grower barn experimental

room was 22.2 ppm in the winter months which dropped to
13.5 ppm in the spring. The corresponding readings in the
control room were 22.8 ppm and dropped to 9.5 ppm in the
spring. The ammonia levels in the finisher barn compart
ments were slightly lower. Winter level was 15 ppm in the
experimental room versus 17 ppm in the control room, while
spring level was reduced to 10 ppm in the experimental room
and to 11 ppm in the control room. All of the ammonia
concentrations measured exceeded the TLV of 7 ppm as
specified by Donham et al. (1989), though they meet ACGIH
Standards (ACGIH 1986).

Animal performance in terms of average daily gain over
the entire growing cycle was assessed from carcass grading
records and records of the number of days to market. With
reference to Fig. 7a, between May and October 1991, the
average daily mass gain was found to have increased by 0.04
kg/d. In other words, the number of days to market was
shortened by about 10 days by using recirculating air filtra
tion. Less increase in daily mass gain was detected in
subsequent months. Table I further summarizes the seasonal
mass gain data for the growers and the finishers separately.
In the winter, finishers in the experimental unit had a signifi-
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Average lung score (percent lung affected)

Table I: Comparison of animal performance· mass gain
[kg/d]

Grower Finisher
.----~ -- ------

EXPT CTRL EXPT CTRL
~------

Winter 0.68 0.66 0.87 0.78
Spring 0.61 0.63 0.79 0.76
Summer 0.68 0.61 0.90 0.84
Fall 0.55 0.59 0.86 0.90
Average 0.63 0.62 0.86 OJQ

- ------------

cantly higher mass gain compared to their counterparts in the
control unit, whereas in the summer, mass gains were signifi
cantly higher for both the growers and finishers residing in
the experimental units. On average, pigs spending their
growing and finishing cycles in filtered rooms gained 0.02
kg/d more in mass than those coming from unfiltered rooms.
This difference in mass gain is predominantly attributed to
the finisher barn air filtration system (for a gain of 0.04 kg/d)
rather than the marginal gain of 0.01 kg/d in the filtered
grower barn. A comparison of records obtained after the
filtration systems were installed (Fig. 7a) with past records
(Fig. 7b) revealed an obvious increase in average daily mass
gain. An examination of the index-to-mass ratio indicated a
higher value for pigs in filtered rooms, though the difference
is not pronounced.

Animal health was found to improve with filtered air in the
bam, as evidenced by the reduction in percent lung scores as
well as snout scores. Necropsies (slaughter checks) were
done quarterly coinciding with the seasons. Results are pre
sented in Table II. In most of these tests, the percent lung
scores and snout scores for pigs reared in the filtered rooms
were lower (better) than those in the unfiltered rooms and
improvements are seen with reference to slaughter .checks
performed before the filtration systems were in place. espe
cially for the lung scores. The summer slaughter checks had

Table II: Results of quarterly necropsies

both scores better for the unfiltered rooms versus the filtered
rooms; in December, the lung score was also better without
filtration. Overall, the necropsies results are compatible with
the animal performance as illustrated previously in Table I
and Fig. 7a; poorer slaughter check indices are attained fol
lowing an extended period of comparatively less daily mass
gain in filtered rooms.

CONCLUSIONS

Subject to the conditions of this study, the following conclu
sions can be made.

The air filtration systems effectively reduced dust levels
inside the pig barns. Room dust removal efficiency ranged
from 18 to 64% for the grower system (fabric filters) and
from 20 to 66% for the finisher system (electrostatic precipi
tator). In the fall and winter, dust levels were not suppressed
to below the threshold limit value of 0.23 mg/m3. The elec
trostatic precipitator only exhibited higher dust removal
efficiency in the winter and spring time and was almost as
effective as the fabric filter during the other seasons of the
year. The air filtration systems have also significantly re
duced the concentration of aerial bacteria inside the barns.
Room bacteria removal efficiency was 10 to 50% for the
grower system and 20 to 52% for the finisher system. The
electrostatic precipitator was more effective than the fabric
filters in aerial bacteria reduction throughout the year. The
air filtration systems contributed no significant changes to
the temperature and humidity regimes inside the bam and
their effect on indoor ammonia levels was indeterminate.

Air filtration lessened the prevalence of enzootic pneumo
nia and atrophic rhinitis among the pigs, especially during the
fall and winter. Average lung scores were 35-40% lower
(better) for filtered rooms compared to unfiltered rooms.
whereas average snout scores were 25-40% lower. Animal
growth was accelerated; the increase in the average mass
gain of 0.04 kg/d meant that the number of days to market
could be shortened by 10 days.

The fabric filters system requires intensive labor for clean
ing and induces higher recurring operating cost upon
fr;quent filter replacement, thus offsetting its advantage in a
lower initial capital cost. Based on the test results, the elec
trostatic precipitator is considered a more cost effective
system. However. further tests are needed to determine a
proper benefit-to-cost ratio.O<.:t 91 Dec 91Jul91Apr 91Dec 90

Unfiltered 16.08(40)* 15.52(25) 8.21(24) 8.80(15) 9.15(26)
Filtered N/A 8.92(25) 11.30(27) 5.69(16) 9.86(29)

*Numbers in brackets denotc thc numbcr of animals that ea<.:h
score represented

------- -_.-

Average snout score
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