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Application practice of positive
pressure air filtration in high-risk areas
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» The basic principle of using air filtration in pig farms




v FEFTEAEARFE The basic principle of air filtration

Model 1 (filtered) Figure 1. New porcine reproductive and respiratory syndrome virus (PRRSV) infections in
PRRSV-infected Nalive recipient ; . . . . .
donor chamber chamber breeding herds before and after the implementation of air filtration.
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Dee FEABRIER T =SS IEXITRBGRAIEIERE (MRBSHMIAUPRIEERT) PRRSEEATEIE. 20125, DeeF ARFRT —XTESLIREA—FIHREEEN XK SEIRAPRRSNSINKEIAIIFEMMRT. 3810&51%
HREN, AERHIEISRPRRSFEINEBRA LN THE, SHE—BRANEDE BRIEEEANERE SRERE T AREER D A NEZREEE, FXIEMEFIIPRRIBREET T RE41 BN, XEEFHENKERTSE
PRRS#%E. {HEil T kEBPRRSEVMARTHIRIIETSSRE, ERTIRRTHEFRAI30%IZHEFENE TEISIERE RN, BRHETRHEE. ASTBREIFPRRSEABERTRENA= SIS EIER (P < 0.01), ERAES
BAIPRRSIES. #HLLZT, EETSTIERTARFNEZAES, EHRNZENER, PRRSEEERZEN0%., ZEFEREM, iRl SRR BN EERHTPRROBEIBRMN TEN . ER—EERN, ER=STIRZAIPRRSBSHILEERTS
P<0.01, HIRZ BRI LS HT7. 911,
Dee et al. demonstrated for the first time the effectiveness of air filtration in preventing PRRS infection in negative pig populations In 2012, Dee et al. published a long-term sustainability study on air filtration as a way to reduce the risk of PRRS
(previously uninfected negative pig populations). outbreaks in pig intensive areas of sow farms. 38 pig farms participating in the study were divided into 4
The study found that all donor pigs were experimentally infected with PRRS virus and showed scattered virus, and sentinel pigs independent contemporaneous groups, and PRRS outbreaks were monitored for 41 months in each farm. The
raised with donor pigs were also shown to be infected with PRRS virus after intentional infection. After 5 days of exposure to grouping of these pig farms is based on air filtration conditions, number of sows, and pig population density. The
unfiltered air from donor units infected with PRRS, PRRS virus transmitted through aerosols was detected in 30% of recipient pigs new PRRS infections in pig herds with air filtration were significantly lower than those in control pig herds without
raised in the unfiltered units. In contrast, in recipient pigs raised in air filtration units, the infection rate of PRRS was 0% within the air filtration during the same period (P<0.01). The situation of new PRRS infections in the breeding population
same exposure time. The difference is significant, P<0.01. before and after using air filtration at the same time is shown in the following figure. The probability of PRRS

infection before using air filtration in the same pig farm is 7.91 times higher than that after using air filtration.
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H1F =S Classic positive pressure air filtration
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EHSEER, EESSSRRRRESEGINERE, BREES2RN25-35PANEE, BEKRFRHASE. XEBBATHRNOZESF—ENNE, 55, HREHREMEES/NMNENENINE, REF—ENSNSSERIRE.

Globally, positive pressure air filtration systems are the preferred choice for more pig farms, typically maintaining a positive pressure of 25-35PA within the facility and requiring stability. This mainly depends on maintaining a certain wind speed at
the air outlet, and also ensuring a certain frequency of air renewal in the building even at the minimum ventilation volume.

EE=SIEEERENER, TEEFE1) EATHINRER, S2LWeBzEs; 2) £FE8, AR, BR. MESHEWETSE, 3) FE=ERA.

Positive pressure air filtration is relatively simple to use, mainly consisting of 1) simple basic component composition, making it easy to achieve fully automatic control; 2) Production management, such as convenient entry and exit of personnel,
pigs, materials, etc; 3) The fault tolerance space is relatively large.

EE=SEEEE %58, TREFE1) WTFRINERES, ENETIEF RS ETSEHESET200PA; 2) RIEIRARARE, BSNSEMHEHT. TR ESREENE. BEISMNEERERE, 3) BEMMELLREDIEER
=, BIEEE, TIRRREIRE,

Positive pressure air filtration also has some disadvantages, mainly including 1) higher requirements for the fan, and the static pressure load of the fan during actual operation often exceeds 200PA; 2) The initial investment cost is relatively high,

and the airtightness of the pigsty needs to be done well. The number of filters should be sufficient to ensure ventilation, and the steel structure investment of the pigsty is relatively high; 3) The operating costs are higher compared to negative
pressure filtration, including electricity bills, filter replacement, etc.
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Air filtration is not a 100% guarantee, but a part of the biosafety system

1uawdg}ab3

The strength of biosecurity Chain is determined by the weakest link.

ENREBRIBENR T REBRI—IF,
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» Key points for the construction and design of biosafety system in air filtration

pig farms
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Classification of dirty and clean areas
=RAtEEE

Three section shower channel
1TZFEE

Luggage storage cabinet
BIMNLERE. SiRtE

UV transmission window, high-temperature
oven

HENRE

Setting of stool

RFTHIRIE

Primary decontamination facilities

BAmmRah;
Unidirectional flow;

. BRI IEEX;

. Effectively divide dirty and clean areas;
=RAGREE;
. Three section bathing channel;

. HRER. WFE. EES;

. Car wash room, drying room, duty room, etc;
. TR SERT I

. Real time monitoring of drying temperature

RIMLIERE,;

UV transmission window;

. BRMK. H8

. Backup water and power supply
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Design principles for positive pressure air filtration pig farms

>  HrFFE=SK Production demand

>

YV V V VYV V

EFDRIE. BEMRER. ZRE

Production rhythm selection: single week batch production, multi week production

EANEFBNRE, EREEZNAREED, MLSK10FRMERRIZE, SEDBRE, M

The basic production goals should be set based on indicators for the next 10 years to ensure the future potential of the pig farm, including delivery rate, litter size, etc
IRIRE. PINEREREETIEMKE? YT ZOBHRAKR, SAEERMIISRNEXE? SaSHTIHRFE

Animal flow setting. For example, do we need a fixed breeding area? Do we need a separate sow testing area for the core population? Do you want to conduct closed group
production?

> HEHERLER Biosafety requirements

>

YV V. V VYV V V V

BAEREENBRENA? PPRS, PEDELIHAREREH? FKk—BEHBFZNTLE?

What is the goal of group health management? In what state should PPRS and PED be activated? How should we deal with it once it turns positive in the future?

HNEREMIR S, MTRINBXBLERABRERHE? XEESIEFEEIRIEZIMTELE.

How to minimize external risks in external biosafety? This depends on how the supporting facilities of the pig farm should be configured.

REBEMZ e, —BIMBXMRAR, NTERERRIIRE. AT SERIKEE, WTASFLEEEENE.

Internal biosafety measures, how to avoid greater losses once external risks fail. At present, internal diffusion is more valuable for ASF prevention and control.
HERINBENZEER, HTEESKX. SESXEHLEZERAN, EFEX (WEEE) “RELERIE.

Reasonably partition based on internal and external biosafety requirements. The disposal logic after reasonable partitioning is very clear, and there must be disposal measures for
any cross district (from low to high).

>  BAFEK Cost requirements

>

>
>
>

REFIOZIER? KERTFIERT, RESEAEENIES, How to choose the form of building structure? If conditions permit, try to choose a pigsty with a large span.
IREFI%R, AAERENRESIFN, B—EAREHEEMLF, Equipment selection is not necessarily the most expensive, but it is not necessarily the cheaper the better.
FEANBIREREEGINE R R, ERERFEIIERET, TRAEMAFEZNFR.

The premise of cost reduction is to ensure the production demand of pig farms and meet the efficiency improvement of pig farms in the future. Never do anything about
cost transfer.
RIZHSGIHERSFIRES 2? What is the design service life of the pig farm?



o FEZFSTERBIANEITELS-TIELRAEIEEE Design points of positive pressure air
€ filtration pig farm — selection of filtration level
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EIRRIT RN Ry, REENEEE1.0 - 3.0MCKERIANTEMER. £EE, BHEMFEAMERV 15137888 (REETUTIEI0%AH91.0 - 3.04KEH). ERMEETIEDTEIAKE, ¥EE), —
RRfEEFAMERV 1613828 (BEITIE95%HY0.3-1.0fKEkI), MERVISHERRAIEIRNERRS, AEERBENESTE, RIGERRE— M RIFMIEE,

When choosing filter efficiency, the most important thing is to consider the filtering effect on 1.0-3.0 micron particles. In the United States, MERV 15 filters are commonly used
(which can effectively filter 90% of 1.0-3.0 micron particles). In high-value asset pig farms such as boar stations and breeding farms, MERV 16 filters (capable of filtering 95%

of 0.3-1.0 micron particles) are generally used. The MERV15 filter has a high filtration efficiency and an acceptable pressure drop, making it a good choice overall.



%

EVAIBAE RIS S TEEE . An ideal air filter:

35PAEARWIRNBERMET, EEEE
1200m3/hHIXE;

Under the initial wind resistance
condition of around 35PA, it can have an
air volume of 1200m 3/h;
IR AN RERT B RIE T pE, IEERBERT,
sudiEssEETm2-3R, TEM2-3FEFHR
—R;

The filtration efficiency should not
decrease rapidly over time. Under normal
circumstances, the primary filter should
be replaced 2-3 times a year, and the sub
high efficiency filter should be replaced
every 2-3 years;

BLEBEMAEK, RIERETSLIEES®
HNEBLE,

The dust holding capacity must meet the

requirements, and it is the dust holding

capacity that truly determines the

lifespan of the air filter; ’
PTUDE, MIAFERERIRM, RER=EN.
Mechanical filtration instead of
electrostatic adsorption, acetone

immersion test.

s 22 SR EA R ST E R - iR AR VIR

Design points of positive pressure air filtratioq_pig farm — filter selection

¥RUTES: Primary filter

MERVS8. 28-32if;

MERVS, 28-32% off;

|EUBDE (BHK)

Paper border (waterproof);

BEEEFFEMNL, TXERITIEER.

The fixed pressure strip needs to be optimized to

expand the effective filtering area.

TE=RudiEse: Sub efficient filter:

MERV15, JEREFERANMET21F;

MERV15, The unfolded area of the filter paper shall not be less than 21
square meters;

BHINEFERR, BMSE;

The plastic frame needs to be fully glued and resistant to high temperatures;
ISR R I SR PRI TS AT 4 ;

It is recommended to use glass fiber as the filter paper material;
EEIERRAREN, 44, EMEEEARRIESR;

The fixed frame is made of stainless steel, 4 * 4, and the main frame is made of
wood;

ERRWER, B—RRE, TEHEE

The sealing gasket is oval shaped and integrally formed, do not splice.
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€ Design points of positive pressure air filtration pig farm — selection of fans

Type Speed 100% Speed 90% Speed 80%

Test Qv Psf P1 n I Qv Psf P1 n I Qv Psf P1 n I
Point| [m3/h]  [pa] [wl  [rpm]  [A] |[[m3/h] [pa] [w] [rpm] [A] | [m3/h]  [pa] [w]  [rpm] [A]
1 32148 50 2148 1105 3.31 28400 50 1598 990 2.49 24740 50 1175 880 1.87
2 31803 60 2193 1105 3.37 | 28030 60 1638 990 2.54 24300 60 1208 880 1.92
3 31454 70 2238 1105 3.44 | 27650 70 1677 990 2.60 23840 70 1238 880 1.96
4 31107 80 2287 1105 3.51 27230 80 1712 990 2.66 23380 80 1269 880 2.01
5 30755 90 2333 1105 3.58 @ 26850 90 1754 990 2.72 22890 90 1298 880 2.05
6 30391 100 2377 1105 3.64 ' 26400 100 1786 990 2.77 22410 100 1329 880 2.09
7 30020 110 2421 1105 3.71 | 26000 110 1826 990 2.83 21900 110 1361 880 2.14
8 29641 120 2461 1105 3.7/ ||| 25520 120 1861 990 2.88 21380 120 1394 880 2.19
9 28514 150 2576 1105 3.94 ' 24100 150 1966 990 3.03 19650 150 1485 880 2.32
10 26263 200 2780 1105 4.25 | 21550 200 2142 990 3.30 16400 197 1602 880 2.50
11 ||25157 225 2878 1105 4.40

12 24054 250 2971 1105 4.53

13 21525 300 3120 1105 4.76

EEESEESTFRYMENERRS, MEERHETRE, #ERE, BEEERSTEHEDLRERXEED.

Positive pressure air filtration has high requirements for fan performance, not only requiring stable operation and low failure rate, but also requiring ventilation capacity for high static pressure conditions.
—RIEAT, KAFENIIIERERE: =M (5PA) . #I3ILERL (35-100PA) | K& (15PA) | EHEES (50PA) |, &REAHBIS200PARIE,

In general, the static pressure that fans need to deal with includes: three proof net (5PA), initial and sub high efficiency (35-100PA), water curtain (15PA), attic pressure (50PA), and environments that can exceed
200PA at most.

BTF#ERS, BEREEKNNRIFTSTI6Y.

Due to the high static pressure, the size of the fan is usually chosen to be no more than 36 inches.
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Design points of positive pressure air filtration pig farm
IJ\IET_M‘B&L'I' 1. Small scale deS|gn 3. Hiﬁ"‘ﬂglﬁﬂ' 3. DeS|gn of pig platform

HESCRTEEHXINER, EREE:

The pig outlet is a key focus of attention for

air filtration pig farms, including:

SERAEE, gFEzSna

Segmented management, including air
flow

FANEE, BRSERIRIFAIER
The choice of airtight door, flap airtight
door is a better choice

BRI SN ESIhEE
Independently design sewage and

heating disinfection functions

4, %ﬁﬁaﬂ“ﬁ 4. Polyurethane spray coating
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» Application case sharing
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Application Case of Air Filter
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IZIEETIRESE 3N BRI SRBFZER, HiEPOEED102BFREN,; MR =EEZ30 BFZEA.
The positive pressure air filter settlement has three pig farms within a radius of 2.5 kilometers; The decontamination center is located within a 10

kilometer radius of the pig farm; The testing laboratory is located within a 30 kilometer radius of the pig farm.




:0 IEEZ B 3E1A Positive pressure air filter mother pig farm
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BERRERAERAE, BiH: https://d. book118. com/60510110422
0012121



https://d.book118.com/605101104220012121
https://d.book118.com/605101104220012121

