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Selection, testing, and failure analysis of filter
materials for air filters in pig farms
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H&VRLILF17284%E H&V was founded in 1728

HeVA R BEALTFEEBE L. 20044, HVEFEFMBRILERXETH-HEK GFHD FEMBERAR, FF20114E8E LMark
Hollingsworth% BR#fF & O (& FRMHGTC) .

H&V's headquarters is located in Boston, USA. In 2004, H&V established its Asia-Pacific headquarters, Heshi (Suzhou) Special
Materials Co., Ltd., in Suzhou, China, and in 2011, it set up the Mark Hollingsworth Global Research and Development Center

(MHGTCQ).
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Filter paper clogging: increased filtration efficiency and reduced air volume

1st layer: ~10gsm, >1400CFM
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Electrostatic adsorption: melt-blown/dry-synthetic fibers Mechanical efficiency: glass fiber; wet-spun synthetic fiber; ePTFE; electrospinning
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ASHRAE 52.2 PEB (eK) EN 779-2012 SRR (k)
MR 2544 ANVH R, R 254 F e, Z¢FH 77450 Pa

MERV |03-1.0 1.0-3.0 0.4

P15 15 >85% >90% : F9 L S35 2% %
7y 3%

A 16 >70% >95%

295% 295%

I_ V () Mark Hollingsworth |-v Mark Hallingswort
i Global Technology Center EN 779:2012 - AIR FILTER TEST RESULTS | Global Techmhmr '-'en'her
gt MMl Suzhou, China ) Baskio, it
Tesling orgarisation H |F|.u:ur"HD. 15761 B
|GENERAL
ASHRAE 52.2 - AIR FILTER TEST RESULTS Taal o 19761_B Diate of lest TIER 202 Technican
IGENERAL Euce ’
Test no 161203 Dale A2 Technician TS CSMEPRY gﬂ*" h”‘:;“ IRORIG 2o
Serial-Mo, RIA Time 3:36:24 PN David DEE g -
I_DE\’IGE TESTED WModel Fratabeset Wanufachrer. i, Construction
Flatshaat Manufaciurer: [ITEY L
Type of media MiA Free filler area: 0.13m* Type of madia A et aflactive filering assa LR Filter gimarsions
TEST DATA :::m % height 1 deplh )
Test air flow rate Tesl ar temperature Test ar relatrve humidity Test asmsal Loading dust T DATA
13.10 m*h 20.9°C G3.6%RH KEL 150 AZ FiNE Tes ar Now rale Teal aif temperaiire, Teal ar reianve humiiy Tesl era, Toaning oust
[RESULTS 25 75 mih 2350 o B IC BO.F% o 615% DEHS 150 A7 FINE
Initial pressuse drop Initigl @resiances; Dust holding capacity [RESULTS
48 1Pa 100.0% T - —— Irshal pressure drop: Iritial arestance: Iretsal efficiency (0Ldumi]: Test dust :apm:n'r i Uintreated | dischangsd I
Final pressure drop Final arrestance: | Minimum efficiencies: | Filter class: o m::::sum s ﬁm‘;:g"“ mm;?l i I:.:-:Ta - '-"F'E‘d'ljn':s:'i 1 "“"‘TD?E :'_"“'"'a :
150Pa / 250Pa ! 350Fa 1100.0% Ei'BD.?“}EI’ E2=08.7% / I MERY 15 250RT | 350Pa | G702 041% 107 0 &01% ¢ £g . I
E3=100.0% 450P8 =g % 1 BE4 £ 01% Energy class I wsims "
Im*’ —t ey HLAMA .------—-
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Classifications Grade Basis Caliper AR DOP Lol MD MD Water
(Filter element names Weight @2Kpa @5.33cm/s efficiency Tensile Stiffness Repellency
@1000m?/h) 0.3um

@5.33cm/s

% KN/m mg kPa

MERV15" HE15731L “ 6.2

: 7 1.2 1000
MERV16" HD2193 : “ 8.0
MERV15 PS0915A ' 78 2.0 1000 5.0
MERV15 PS0915L 75 1.6 5.5
MERV15" PS0915H 72 1.8 450 6.2
MERV16 PS1016L : B 70 1.8 6.2
MERV16" PS1016H Science-arven ¢ 68 1.6 7.0
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B TENR: MR 4% 1441000m3/h, 0.3-0.4pm DEHS
Electrostatic attenuation: Test conditions: 1000m3/h, 0.3-0.4um DEHS
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Filter paper damage: Moist environment leads to a decrease in filter paper strength
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< RN TITHE B RBARRNGFLER, BETHRIEEHAE.
High humidity environment has a significant impact on discounted fiberglass filter paper, causing a notable decrease in its strength.
o BEEBAEFENREERNFE, B EHEHRRRBERRK .
Wet-spun synthetic fibers are more adaptable to high-humidity environments, effectively reducing the risk of damage in such environments.
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Glass fiber filter Synthetic fiber filter
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Tensile (kN/m)

Ab T i
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Glass fiber filter

l-VH ollingsworth & Vose*

B &Y e g
Synthetic fiber filter
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@43 EAV-BANKTEAR FES6 A T e
B

<&M Test the tensile strength of V-BANK under
extremely cold conditions separately.

WRIESFAHEATR G, AR T BT 4
e 4R B P A 5R iE
= H I 50%

After being stored and thawed under extremely cold
conditions, the tensile strength of the material is
compared to that of glass fiber filter paper
It is nearly 50% higher.
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Destruction of disinfectant 100.00%

\ \ N ?’f
: : Y- 90.00%
WEA | WE | B LUK
—AREK | 1: 10 24h 70.00%
iﬁ@% 60.00%
- 1: 50 24h .
S 00.00%
i R A 4 24h s
Lo AR = 1: 50 30.00%
U7 3% 24h 20.00% e —
10.00%
AR 1: 100 24h 0.00%
PRI LEATLERNZ: 5.33cm/s, 0.3um DOP. %:&’ @i@ '%5 %‘:3% ’L)@ »&a@
Initial efficiency of test filter paper: 5.33cm/s, 0.3um DOP Q\:‘Eﬁ %@— 4%—& 3 A& 4}‘% f,)%“
) , & - %
BB F T WECE. Soak in the & & =
first disinfectant for 24 hours, then dry and measure the 7’ &
efficiency. . ‘
BRI —FH BN P 2an 5 TR s HVI 4T s HV 75 3] i 525 £ 4

Soak in the second disinfectant for 24 hours,
then dry and measure the efficiency.
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Classificat Grade Basis  Caliper AR 0.3um |LOI% MD CD MD Water DIN 53 ASHRAE 52.2 Flat sheet test
ions name Weight @2Kpa @5.33 DOP | ITensile Tensile Stiffness Repell 438-3 @2.8cm/s
cm/s Penetral | ency N
" | | E1(0.3- E2(1.0- E3{3.0- DHCE DHCE DHCE Indicative
tion% . 1.0pm) 3.0pm) 10.0pm) 150Pa 250Pa 350Pa Classification
MERV16 HD2193 ] 65 1.2 0.6 800 32 Fl 984 999 999 33 55 7.7 MERV16
MERV15' HE15731L e ! 19 0.8 900 25 F1l 933 996 1000 3.6 60 81 MERVIS

MERV15 PS0915A PSR %2 1.4 1000 20 F3 907 987 1000 21 42 62 MERV1S
6.3 8.7 MERV1S

MERV15® TR877209 : 70 | 1.8 1.2 420 25 F3 928 989 1000 35

GO IR ALY P AN & B 6.5%, P KkERT0g, & & LHI65459.
<" The organic matter content in the glass fiber filter paper is 6.5%, with a weight of 70g per square meter, and it contains 65.45g of inorganic
matter.

B EER T AN S ERT0%, BV IKEEC0g, & H18g.

The organic content in synthetic fiber filter paper is.70%, with a weight of 60g per square meter;and 18g of inorganic matter.

D \ ‘ 10NS, ™ 0
LT IR Tl AT 4RI AL be O Mok et g asin 2 £ .9 Y0
Glass fiber is classified as hazardous waste. The residual glass fiber after incineration of synthetic fiber filter paper is only 27.5% of that of glass
fiber filter paper
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e84 . /#$) Ps0915H A El

P Memy¥ syzrhou, China
F 'l 1 l . J 1 Fractional Efficiency Test
liter material: Jingren i oo V—
Marutacturer, NfA Test-i0: 26210_1
P S 0 9 1 5 H Part-No.: NfA Serial-Nag.: MfA
Face Area 0.36m* Filter Area: M
. j': oo Flowrate: 1000m*/h Status: 25210 1
LY ° - k Weight: NIA Comment FEG
Ll,ll?\gs . 5 V Ba n Test Conditions
File: 26210_1 Hg Operator Bruce
Filt ° 5 V B k Flowrate: 1000m™/h Face velocity: MNJA
er [ ] = an Barometric Pressure: 10096 hPa Test aerosol: ECI
. Temperature: 13.8°C Concentration: 1mgfm*
\ E ® Relative Humidity: 54.2% Tare Pressure: bk,
{EFAYIE: 1fF e
Test start 2025/8/14 20:21 Diff. Pressure 25Pa
° Test duration 0305:21 Diff. Pressure 25Pa
Usage tlme: 1 year Efficiency Upstream Downstream
- Measuring time [s] 1200 1200
< PY Aeasurmg wolume [cm’] 5660.0 5660.0
WEE: 93.71%@0.35um 2R ) | o, .0 e
fpmd i [#] [#] [%a]
° 0.35 154004 SE87 83.71%
Efficiency: 93.71% @ 0.35um
0.62 60537 2358 B56.10%
054 91995 3087 06.64%
IIWJ : 25Pa 1.14 48235 1205 97.50%
144 30077 549 98.17T%
° 1.88 41257 715 08.27T%
Resistance: 25Pa o s
346 9080 [0 99.01%
4.69 3nas 20 99 34%
6.20 809 1 99 E8%
8.37 410 L] 100 D0
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