Camfil USA
1 North Corporate Drive
Riverdale, NJ 07457

C am l (973) 616-7300
ASHRAE 52.2-2017 Test Results w/Appendix J Results

Filter Description
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV11 24x24x2 855142-001
Filter Type Media Type Media Color Media Area (ftz)
Minipleat Synthetic White 54
Nominal Size Actual Size
HxWxD Hgt (in) | Wid (in) | Dep (in) Pleats/Pockets UL Rating
24"x24"x4" 233/8 233/8 33/4 114 Yes
ASHRAE 52.2-2017 ASHRAE 52.2-2017 w/App J
Test Report: 200609_1834 Test Report: 200615_1847
Time: 8:45:04 Date: 20/06/09 Time: 11:36:00 Date: 20/06/15
Test Rated Test Rated
Test Data Results | Values Test Data Results | Values
AirFlow (cfm) 2005 2000 AirFlow (cfm) 2002 2000
Nominal Vel (fpm) 501 500 Nominal Vel (fpm) 501 500
initial AP (inwG) [JENERN_0.46 | initial AP (inwG) [GEZAN 0.46 |
MERV 11 |@2005cfm MERV-A A 11A |@2002cfm
E;(0.3-1.0pm), (%) 57 220 E;-A(0.3-1.0um), (%) 37 220
E, (1.0-3.0pm), (%) 85 265 E,-A(1.0-3.0um), (%) 71 265
E5(3.0-10um), (%) 97 285 E3-A(3.0-10um), (%) 95 285
Final DP, (inWG) 1.0 1.0 Final DP, (inWG) 1.0 1.0
Arrestance, (%) 99 95 Arrestance-A, (%) 98 95
DHC, (g) 107 DHC-A, (g) 117
Temp, (F) 74 Test Aerosol KCL Temp, (F) 74 Test Aerosol KCL
RH, (%) 48 Loading Dust ASHRAE RH, (%) 49 Loading Dust ASHRAE
855142001 OB 14 l‘
Certified Test Per ASHRAE 52.2-2017 Operator Particle Counter Model
Approval: D":;m’ s”f’g”ﬂ:'f’;fj:gﬂg‘o‘n' \ager AA TSI OPS-3330
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Camfil USA

®
? 1 North Corporate Drive
C am 1 Riverdale, NJ 07457

(973) 616-7300

ASHRAE® 52.2-2017 Test Results

Date: 20/06/09 Test Report: 200609 _1834
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV11 24x24x2 855142-001
Clean Resistance Table Resistance of Clean Device
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0.70 58 2 T
0.86 84 0.00
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Camfil USA

®
? 1 North Corporate Drive
C am l Riverdale, NJ 07457

(973) 616-7300

ASHRAE® 52.2-2017 Test Results

Date: 20/06/09 Test Report: 200609_1834
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV11 24x24x2 855142-001

1 2 3 4 5 6 7 8 9 10 11 12
Minimum Dia (um) 03| 04 |055(07] 10|13 | 16| 22 (| 30| 40| 55| 70
Maximum Dia (pm) 04 |055) 07|10 13|16 | 22| 30| 40| 55| 7.0 | 10.0

Geometric Mean (um) 035]| 047|062 (084|114 | 1.44 | 1.88 | 2.57 | 3.46 | 4.69 | 6.20 | 8.37

Initial PSE 46 59 64 67 77 84 85 94 96 98 98 98
Dust Cond PSE 39 64 72 79 84 88 91 95 97 98 98 929
1st Dust Load PSE 62 68 76 84 920 93 96 929 99 | 100 | 100 | 100
2nd Dust Load PSE 65 71 81 87 92 94 97 99 | 100 | 100 | 100 | 100
3rd Dust Load PSE 68 75 83 89 94 96 98 99 | 100 | 100 | 100 | 100
4th Dust Load PSE 66 74 82 89 94 96 98 99 | 100 | 100 | 100 | 100

Composite Min PSE 39 (59 (64 |67 | 77 | 88 | 85 | 94 | 96 | 98 | 98 | 98

Particle Size Efficiency
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Camfil USA

®
? 1 North Corporate Drive
C am 1 Riverdale, NJ 07457

(973) 616-7300

ASHRAE® 52.2-2017 Test Results w/ Appendix J Results

Date: 20/06/15 Test Number: 200615_1847
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV11 24x24x2 855142-001
Clean Resistance Table Resistance of Clean Device
0.60
cfm m?/s inWG Pa -
997 047 |0.136896 34 050 +
1502 071 |0.249867 62 2 0.0 |
2002 0.94 |0.374398 93 % 030
2497 1.18 0563228 140 &
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AP(inWG) | Dust Fed (g) Resistance (inWG) vs. Dust Fed (g)
0.37 0 - 1.25
0.37 0 % 1.00
0.54 29 =z 0.75
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Camfil USA

1 North Corporate Drive
Riverdale, NJ 07457
(973) 616-7300

ASHRAE® 52.2-2017 Test Results w/ Appendix J Results
Date: 20/06/15 Test Number: 200615_1847
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV11 24x24x2 855142-001
App J Efficiency
Data Table 1 2 3 4 5 6 7 8 9 | 10 [ 11 | 12
Minimum Dia (um) 0.3 0.4 | 0.55]| 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0
Maximum Dia (um) 0.4 | 0.55] 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0 | 10.0
Geometric Mean (um) 035|047 | 062|084 (114 | 1.44 | 1.88 | 2.57 | 3.46 | 4.69 | 6.20 | 8.37
Initial PSE 43 54 63 72 81 85 93 96 98 98 99 99
KCl Cond PSE 23 30 41 52 60 65 74 85 92 95 97 97
1st Dust Load PSE 37 47 59 70 79 84 91 97 99 | 100 | 100 | 100
2nd Dust Load PSE 42 55 69 78 87 92 96 99 | 100 | 100 | 100 | 100
3rd Dust Load PSE 48 61 73 84 90 93 97 99 | 100 | 100 | 100 | 100
4th Dust Load PSE 50 65 78 87 93 95 98 99 | 100 | 100 | 100 | 100
Composite Min PSE 23 | 30| 41 (52| 60| 65| 74 | 8 | 92 | 95 | 97 | 97
- Appendix J Particle Size Efficienc
920 I -
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Bkg Concentration

(particles/cm?)

Avg Cond Aerosol Conc

(particles/cm?)

Cumulative Cond
Duration (minutes)

Cumulative Cond CT

(particles-min/cm?)

15.0 4.74E+05 357 1.69E+08
Large Particle Concentration Ratio Small to Large Conditioning AP (inWG)
. 3 - ) Same duct?
(Particles/cm®) (>20,000) Initial AP Final AP
21 22,549 0.37 0.37 No
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Camfil USA

®
? 1 North Corporate Drive
C am 1 Riverdale, NJ 07457

(973) 616-7300

ASHRAE® 52.2-2017 Test Results w/ Appendix J Results

Date: 20/06/15 Test Number: 200615_1847
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV11 24x24x2 855142-001
KCl Conditioning
Data Table 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12

Minimum Dia (um) 0.3 0.4 | 0.55]| 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0
Maximum Dia (um) 0.4 | 0.55] 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0 | 10.0
Geometric Mean (um) 035|047 | 062|084 (114 | 1.44 | 1.88 | 2.57 | 3.46 | 4.69 | 6.20 | 8.37
Initial PSE 43 54 63 72 81 85 93 96 98 98 99 929

1st KCI Cond PSE 36 44 51 59 70 76 83 91 96 98 98 929
2nd KCI Cond PSE 27 33 42 52 62 67 76 87 93 96 97 98
3rd KCI Cond PSE
4th KCI Cond PSE
5th KCI Cond PSE

Final KCI Cond PSE 27 33 42 52 62 67 76 87 93 96 97 98

KCl Conditioning Particle Size Efficiency
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Camfil USA
1 North Corporate Drive
Riverdale, NJ 07457

C am l (973) 616-7300
ASHRAE 52.2-2017 Test Results w/Appendix J Results

Filter Description
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV11 24x24x4 855143-001
Filter Type Media Type Media Color Media Area (ftz)
Mini pleat Synthetic White 77
Nominal Size Actual Size
HxWxD Hgt (in) = Wid (in) | Dep (in) Pleats/Pockets UL Rating
24"x24"x4" 233/8  233/8 33/4 69 Yes
ASHRAE 52.2-2017 ASHRAE 52.2-2017 w/App J
Test Report: 191212_1617 Test Report: 200604_1727
Time: 12:06:01 Date: Dec 12, 2019 Time: 11:57:49 Date: Jun 04, 2020
Test Rated Test Rated
Test Data Results | Values Test Data Results | Values
AirFlow (cfm) | 1997 | 2000 AirFlow (cfm) | 1995 | 2000
Nominal Vel (fpm) 499 500 Nominal Vel (fpm) 499 500
Initial AP (inWG) 0.40 0.37 Initial AP (inWG) 0.38 0.37
MERV 11 |@1997cfm MERV-A A 11A |@1995cfm
E;(0.3-1.0pm), (%) 70 220 E;-A(0.3-1.0um), (%) 28 220
E, (1.0-3.0pm), (%) 91 2 65 E,-A(1.0-3.0um), (%) 69 2 65
E3(3.0-10um), (%) 98 285 E3-A(3.0-10um), (%) 95 285
Final DP, (inWG) 1.5 1.0 Final DP, (inWG) 1.5 1.0
Arrestance, (%) 98 93 Arrestance-A, (%) 98 95
DHC, (g) 192 DHC-A, (g) 197
Temp, (F) 75 Test Aerosol KCL Temp, (F) 73 Test Aerosol KCL
RH, (%) 47 Loading Dust ASHRAE RH, (%) 50 Loading Dust ASHRAE
Certified Test Per ASHRAE 52.2-2017 Operator Particle Counter Model
. Dow Thornburg; R&ED Manager
Approval. Electronic Signature, Original on file AA TSI OPsS-3330
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Camfil USA

®
? 1 North Corporate Drive
C am 1 Riverdale, NJ 07457

(973) 616-7300

ASHRAE® 52.2-2017 Test Results

Date: Dec 12, 2019 Test Report: 191212_1617
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV11 24x24x4 855143-001
Clean Resistance Table Resistance of Clean Device
0.70
cfm m?/s inWG Pa s
0.60 +
1015 0.48 0.141456 35 F
1502 071 0252371 63 |[2%°
c [
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Camfil USA

®
? 1 North Corporate Drive
C am l Riverdale, NJ 07457

(973) 616-7300

ASHRAE® 52.2-2017 Test Results

Date: Dec 12, 2019 Test Report: 191212_1617
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV11 24x24x4 855143-001

1 2 3 4 5 6 7 8 9 10 11 12
Minimum Dia (um) 03| 04 |055(07] 10|13 | 16| 22 (| 30| 40| 55| 70
Maximum Dia (pm) 04 |055) 07|10 13|16 | 22| 30| 40| 55| 7.0 | 10.0

Geometric Mean (um) 035]| 047|062 (084|114 | 1.44 | 1.88 | 2.57 | 3.46 | 4.69 | 6.20 | 8.37

Initial PSE 59 67 73 80 87 89 92 96 98 98 98 99
Dust Cond PSE 65 73 78 84 91 93 96 98 | 100 | 100 | 100 | 100
1st Dust Load PSE 76 83 87 92 96 96 98 | 100 | 100 | 100 ( 100 | 100
2nd Dust Load PSE 81 87 91 95 97 98 99 | 100 | 100 | 100 ( 100 | 100
3rd Dust Load PSE 83 920 94 97 99 99 | 100 | 100 | 100 ( 100 | 100 | 100
4th Dust Load PSE 86 92 95 97 99 99 | 100 | 100 | 100 ( 100 | 100 | 100

Composite Min PSE 50 ( 67 | 73 | 80 | 87 | 89 | 92 | 96 | 98 | 98 | 98 | 99

Particle Size Efficiency
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Camfil USA

1 North Corporate Drive
Riverdale, NJ 07457
(973) 616-7300

ASHRAE® 52.2-2017 Test Results w/ Appendix J Results

Date: 06/04/2020 Test Number: 200604_1727
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV11 24x24x4 855143-001
Clean Resistance Table Resistance of Clean Device
0.60
cfm m?/s inWG Pa -
1013 048 |0.11212 28 050 +
1495 0.71 |0.234689 58 2 0.40 -
1995 0.94 |0.382977 95 % 030
2507 1.18 |0.567433 141 §
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Camfil USA

1 North Corporate Drive
Riverdale, NJ 07457
(973) 616-7300

ASHRAE® 52.2-2017 Test Results w/ Appendix J Results
Date: 06/04/2020 Test Number: 200604_1727
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV11 24x24x4 855143-001
App J Efficiency
Data Table 1 2 3 4 5 6 7 8 9 10 | 11 | 12
Minimum Dia (um) 0.3 0.4 | 0.55]| 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0
Maximum Dia (um) 0.4 | 0.55] 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0 | 10.0
Geometric Mean (um) 035|047 | 062|084 (114 | 1.44 | 1.88 | 2.57 | 3.46 | 4.69 | 6.20 | 8.37
Initial PSE 15 24 31 42 56 63 72 85 92 95 96 96
KCI Cond PSE 16 27 34 47 60 69 78 89 96 98 929 100
1st Dust Load PSE 40 53 61 70 82 88 93 97 929 100 | 100 | 100
2nd Dust Load PSE 53 66 74 82 0 94 96 929 100 | 100 | 100 | 100
3rd Dust Load PSE 52 68 77 89 95 97 98 100 | 100 | 100 | 100 | 100
4th Dust Load PSE 68 80 87 92 97 98 929 100 | 100 | 100 | 100 | 100
Composite Min PSE 15 |1 24 | 31| 42 | 56 | 63 | 72 | 85 [ 92 | 95 | 96 | 96
- Appendix J Particle Size Efficienc
% L /——0—0
80 I — S / —&— Initial PSE
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Bkg Concentration

(particles/cm?)

Avg Cond Aerosol Conc

(particles/cm?)

Cumulative Cond
Duration (minutes)

Cumulative Cond CT

(particles-min/cm?)

2.0 5.85E+05 302 1.77E+08
Large Particle Concentration Ratio Small to Large Conditioning AP (inWG)
. 3 - ) Same duct?
(Particles/cm®) (>20,000) Initial AP Final AP
26 22,510 0.38 0.38 No
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Camfil USA

1 North Corporate Drive
Riverdale, NJ 07457
(973) 616-7300

ASHRAE® 52.2-2017 Test Results w/ Appendix J Results

Date: 06/04/2020 Test Number: 200604_1727
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV11 24x24x4 855143-001
KCl Conditioning
Data Table 1 2 3 4 5 6 7 8 9 10 | 11 | 12
Minimum Dia (um) 0.3 0.4 | 0.55]| 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0
Maximum Dia (um) 0.4 | 0.55] 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0 | 10.0
Geometric Mean (um) 035|047 | 062|084 (114 | 1.44 | 1.88 | 2.57 | 3.46 | 4.69 | 6.20 | 8.37
Initial PSE 15 24 31 42 56 63 72 85 92 95 96 96
1st KCI Cond PSE 39 50 58 67 76 81 87 93 96 98 98 929
2nd KCI Cond PSE 15 27 34 46 59 67 76 87 94 97 98 929
3rd KCI Cond PSE 14 27 34 45 58 67 76 87 95 98 929 929
4th KCI Cond PSE
5th KCI Cond PSE
Final KCI Cond PSE 14 | 27 | 34 | 45 | 58 | 67 | 76 | 87 | 95 | 98 | 99 | 99

—o— Initial PSE

1st KCl Cond PSE
2nd KCI Cond PSE
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ASHRAE 52.2-2017 Test Results w/Appendix J Results

Camfil USA

1 North Corporate Drive
Riverdale, NJ 07457
(973) 616-7300

Filter Description
Manufacturer Filter Model Filter Part Number
Camfil USA OPDMV13 24x24x2 855142-011
Filter Type Media Type Media Color Media Area (ftz)
Minipleat Synthetic White 54
Nominal Size Actual Size
HxWxD Hgt (in) | Wid (in) = Dep (in) Pleats/Pockets UL Rating
24"x24"x2" 233/8 233/8 13/4 114 Yes
ASHRAE 52.2-2017 ASHRAE 52.2-2017 w/App J
Test Report: ‘ 200325_1721 Test Report: ‘ 200529_1654
Time:  1:04:21 | Date: ~ Mar25,2020 | Time: 3:27:32 | Date:  May 29,2020
Test Rated Test Rated
Test Data Results | Values Test Data Results | Values
AirFlow (cfm) | 1999 | 2000 AirFlow (cfm) | 2006 | 2000
Nominal Vel (fpm) 500 500 Nominal Vel (fpm) 502 500
nitial AP (inwG) IR 0.50 | Initial AP (inWG) | 0.54 | 0.50 |
MERV 13 |@1999cfm MERV-A A 13A |@2006cfm
E;(0.3-1.0um), (%) 67 250 E;-A(0.3-1.0um), (%) 47 250
E,(1.0-3.0um), (%) 91 285 E,-A(1.0-3.0um), (%) 85 285
E5(3.0-10um), (%) 97 290 Es-A(3.0-10um), (%) 929 290
Final DP, (inWG) | 1.0 1.0 Final DP, (inWG) | 1.0 1.0
Arrestance, (%) 99 92 Arrestance-A, (%) 99 92
DHC, (g) 76 DHC-A, (g) 71
Temp, (F) 72 Test Aerosol KCL Temp, (F) 77 Test Aerosol KCL
RH, (%) 49 Loading Dust ASHRAE RH, (%) 48 Loading Dust ASHRAE
Certified Test Per ASHRAE 52.2-2017 Operator Particle Counter Model
Approval: Dﬁm Signatg:erZi::I on file AA Tl OPs-3330
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Camfil USA

1 North Corporate Drive
Riverdale, NJ 07457
(973) 616-7300

ASHRAE® 52.2-2017 Test Results

Date: Mar 25, 2020 Test Report: 200325_1721
Manufacturer Filter Model Filter Part Number
Camfil USA OPDMV13 24x24x2 855142-011
Clean Resistance Table Resistance of Clean Device
0.80
3 A o
cfm m” /s inWG Pa 0.70 £
1011 0.48 0.145073 36 F
G 0-60 £
1506 0.71 0.311445 78 =S E
<€ 0.50 T
1999 0.94 0.495098 123 = T E
2497 1.18 0.69603 173 & '
% 030 |
3 F
= 0.20
0.10 +
0.00 +
500 1000 1500 2000 2500 3000
Airflow (cfm)
Composite Minimum Particle Size Efficiency
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=
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& 40
30
20
10
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AP (inWG) | Dust Fed (g) Resistance (inWG) vs. Dust Fed (g)
0.51 0 5
2 1.00
0.56 5 =
= 0.75
0.67 29 §
8 0.50
0.79 45 z 5
0.90 60 0.00
1.01 76 ’ T T 0
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Camfil USA

1 North Corporate Drive
Riverdale, NJ 07457
(973) 616-7300

ASHRAE® 52.2-2017 Test Results

Date: Mar 25, 2020 Test Report: 200325_1721
Manufacturer Filter Model Filter Part Number
Camfil USA OPDMV13 24x24x2 855142-011
1 2 3 4 5 6 7 8 9 10 11 12
Minimum Dia (um) 0.3 0.4 [ 055 | 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0
Maximum Dia (um) 0.4 | 0.55| 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0 | 10.0
Geometric Mean (um) 035(047 (062|084 | 1.14| 144 | 188 | 2.57 | 3.46 | 4.69 | 6.20 | 8.37
Initial PSE 53 65 72 80 87 89 92 95 96 97 97 98
Dust Cond PSE 65 74 81 87 92 95 97 99 100 | 100 | 100 | 100
1st Dust Load PSE 69 77 84 90 94 96 98 100 | 100 | 100 | 100 | 100
2nd Dust Load PSE 72 80 86 91 95 97 98 100 | 100 | 100 | 100 | 100
3rd Dust Load PSE 71 80 86 91 96 97 99 100 | 100 | 100 | 100 | 100
4th Dust Load PSE 71 81 87 92 96 98 99 100 | 100 | 100 | 100 | 100
Composite Min PSE 53 (65| 72 | 80| 8 | 89 | 92 | 95 | 96 | 97 | 97 | 98
100 Particle Size Efficiency
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Camfil USA
1 North Corporate Drive
C am Riverdale, NJ 07457

(973) 616-7300

ASHRAE® 52.2-2017 Test Results w/ Appendix J Results

Date: 05/29/2020 Test Number: 200529_1654
Manufacturer Filter Model Filter Part Number
Camfil USA OPDMV13 24x24x2 855142-011
Clean Resistance Table Resistance of Clean Device
0.90
cfm m?/s inWG Pa 0.80
1000 0.47 0.174409 43 0.70
1503 0.71 |0.345604 86 2 0.60
2006 0.95 0.543321 135 '% 0.50
2486 1.17 0.771983 192 E 0.40
‘2 0.30
&
0.20
0.10
0.00 +
500 1000 1500 2000 2500 3000
Airflow (cfm)

App J Composite Minimum Particle Size Efficiency
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AP (inWG) | Dust Fed (g) ., _Resistance (inWG) vs. Dust Fed (g)
0.55 0 5 :
0.55 0 100 —
0.62 22 g 07 o
- § 050 *r—
0.79 52 -
0.89 62 * 0.00
1.01 7 0 20 L © 60 80
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Camfil USA

1 North Corporate Drive
Riverdale, NJ 07457
(973) 616-7300

ASHRAE® 52.2-2017 Test Results w/ Appendix J Results
Date: 05/29/2020 Test Number: 200529 _1654
Manufacturer Filter Model Filter Part Number
Camfil USA OPDMV13 24x24x2 855142-011
App J Efficiency
Data Table 1 2 3 4 5 6 7 8 9 10 | 11 | 12
Minimum Dia (um) 0.3 0.4 | 055 | 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0
Maximum Dia (um) 0.4 | 0.55]| 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0 | 10.0
Geometric Mean (um) 035|047 062|084 | 1.14 | 1.44 | 1.88 | 257 | 3.46 | 4.69 | 6.20 | 8.37
Initial PSE 60 70 77 84 90 92 95 97 98 99 99 99
KCl Cond PSE 30 42 52 64 77 82 88 94 98 99 99 | 100
1st Dust Load PSE 39 55 67 76 87 91 95 99 ( 100 | 100 | 100 | 100
2nd Dust Load PSE 42 58 71 81 89 93 96 99 | 100 | 100 | 100 | 100
3rd Dust Load PSE 45 61 73 82 91 94 97 99 ( 100 | 100 | 100 | 100
4th Dust Load PSE 45 62 73 82 91 95 97 99 ( 100 | 100 | 100 | 100
Composite Min PSE 30 | 42 52 64 | 77 82 88 | 94 | 98 99 | 99 99
100 Appendix J Particle Size Efficienc
90 I
80 ‘// ”*// —&— |nitial PSE
70 g —=—KCl Cond PSE
= 60 / / 1st Dust Load PSE
. /
5 4
@ w0 | o/ !/ 2nd Dust Load PSE
I / —¥—3rd Dust Load PSE
30
r —@—4th Dust Load PSE
20
10
0 T
0.1 Particle Size (um) 1.0 10.0

Bkg Concentration

(particles/cm3)

Avg Cond Aerosol Conc

(particles/cm3)

Cumulative Cond
Duration (minutes)

Cumulative Cond CT
(particles-min/cm3)

2.0 8.15E+05 420 3.42E+08
Large Particle Concentration Ratio Small to Large Conditioning AP (inWG)
. 3 - ) Same duct?
(Particles/cm”) (>20,000) Initial AP Final AP
25 32,600 0.53 0.54 No
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Camfil USA
1 North Corporate Drive
C am Riverdale, NJ 07457

(973) 616-7300

ASHRAE® 52.2-2017 Test Results w/ Appendix J Results

Date: 05/29/2020 Test Number: 200529 _1654
Manufacturer Filter Model Filter Part Number
Camfil USA OPDMV13 24x24x2 855142-011

KCI Conditioning
Data Table 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12
Minimum Dia (um) 0.3 0.4 | 055 | 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0
Maximum Dia (um) 0.4 | 0.55]| 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0 | 10.0
Geometric Mean (um) 035|047 062|084 | 1.14 | 1.44 | 1.88 | 257 | 3.46 | 4.69 | 6.20 | 8.37
Initial PSE 60 70 77 84 920 92 95 97 98 99 99 99
1st KCl Cond PSE 32 48 61 73 82 87 92 97 99 | 100 | 100 | 100
2nd KCI Cond PSE 30 42 52 64 76 81 87 94 98 99 99 99
3rd KCI Cond PSE
4th KCI Cond PSE
5th KCI Cond PSE

Final KCI Cond PSE 30 ( 42 | 52 | 64 | 76 | 81 [ 8 | 94 | 98 | 99 | 99 | 99

KCl Conditioning Particle Size Efficiency

100 f ——
90 //
80
| / / —e—Initial PSE
70

1st KCI Cond PSE

60 /// 2nd KCI Cond PSE

3rd KCl Cond PSE
——4th KC| Cond PSE

50
L / ——5th KCI Cond PSE
40 /

PSE (%)

30

20

10

0.1 Particle Size (um) 1.0 10.0
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Camfil USA
1 North Corporate Drive
C am Riverdale, NJ 07457

(973) 616-7300

ASHRAE 52.2-2017 Test Results w/Appendix J Results

Filter Description
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV13 24x24x4 855143-011
Filter Type Media Type Media Color Media Area (ftz)
Mini pleat Synthetic White 77
Nominal Size Actual Size
HxWxD Hgt (in) | Wid (in) = Dep (in) Pleats/Pockets UL Rating
24"x24"x4" 233/8 233/8 33/4 69 Yes
ASHRAE 52.2-2017 ASHRAE 52.2-2017 w/App J
Test Report: ‘ 200221_1718 Test Report: ‘ 200528_1722
Time: ‘ 11:54:57 Date: Feb 21, 2020 Time: ‘ 11:40:39 Date: May 28, 2020
Test Rated Test Rated
Test Data Results | Values Test Data Results | Values
AirFlow (cfm) | 2002 | 2000 AirFlow (cfm) | 2000 | 2000
Nominal Vel (fpm) 501 500 Nominal Vel (fpm) 500 500
Initial AP (inWG) | 0.48 | 0.46 | Initial AP (inwG) [EPIN 0.46 |
MERV 13 |@2002cfm MERV-A A 13A |@2000cfm
E;(0.3-1.0um), (%) 71 250 E;-A(0.3-1.0um), (%) 54 250
E,(1.0-3.0um), (%) 92 285 E,-A(1.0-3.0um), (%) 89 285
E5(3.0-10um), (%) 98 290 Es-A(3.0-10um), (%) 98 290
Final DP, (inWG) 1.5 1.0 Final DP, (inWG) 1.5 1.0
Arrestance, (%) 99 98 Arrestance-A, (%) 99 95
DHC, (g) 162 DHC-A, (g) 157
Temp, (F) 73 Test Aerosol KCL Temp, (F) 74 Test Aerosol KCL
RH, (%) 24 Loading Dust ASHRAE RH, (%) 50 Loading Dust ASHRAE
Certified Test Per ASHRAE 52.2-2017 Operator Particle Counter Model
Approval: Dﬁm Signatg:erZi::I on file EO Tl OPs-3330
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Camfil USA

1 North Corporate Drive
Riverdale, NJ 07457
(973) 616-7300

ASHRAE® 52.2-2017 Test Results

Date: Feb 21, 2020 Test Report: 200221_1718
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV13 24x24x4 855143-011
Clean Resistance Table Resistance of Clean Device
0.80 —
3 A o
cfm m” /s inWG Pa 0.70 £
996 0.47 0.141858 35 F
T} 0.60 1+
1512 0.71 0.30381 76 = E
< 050 +
2002 0.94 0.481434 120 = T E
2489 1.17 0.725366 181 & '
% 030 |
3 F
< 0.20 T
0.10 +
0.00 £
500 1000 1500 2000 2500 3000
Airflow (cfm)
Composite Minimum Particle Size Efficiency
100 —
90 2 -
80 -
70
—~ 60
=
o 50
(7]
& a0
30
20
10
0
0.1 Particle Size (um) 1.0 10.0
AP (inWG) | Dust Fed (g) . Resistance (inWG) vs. Dust Fed (g)
0.51 15 = 1.25
o 1.00
0.76 60 § o
1.01 105 % 0.50
& 0.25
1.26 139 0.00
1.51 162 0 50 Dustlggd (@ 150 200
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Camfil USA

1 North Corporate Drive
Riverdale, NJ 07457
(973) 616-7300

ASHRAE® 52.2-2017 Test Results

Date: Feb 21, 2020 Test Report: 200221_1718
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV13 24x24x4 855143-011
Minimum Dia (um) 03 | 04 | 055 0.7 1.0 1.3 1.6 | 2.2 30| 40 | 55 7.0
Maximum Dia (um) 0.4 | 055 | 0.7 1.0 1.3 1.6 | 2.2 30 (| 40 | 55 7.0 | 10.0
Geometric Mean (um) 0.35|0.47|0.62 | 084 1.14| 1.44 | 1.88 | 2.57 | 3.46 | 4.69 | 6.20 | 8.37
Initial PSE 58 68 75 82 88 20 93 95 97 98 98 98
Dust Cond PSE 69 80 85 91 95 97 98 99 100 | 100 | 100 | 100
1st Dust Load PSE 75 84 89 93 96 98 99 | 100 | 100 | 100 | 100 | 100
2nd Dust Load PSE 79 87 91 95 98 98 99 | 100 | 100 | 100 | 100 | 100
3rd Dust Load PSE 81 88 92 926 98 99 99 | 100 | 100 | 100 | 100 | 100
4th Dust Load PSE 80 88 92 926 98 99 99 | 100 | 100 | 100 | 100 | 100
Composite Min PSE 58 | 68 | 75 | 82 [ 8 | 90 | 93 | 95 | 97 | 98 | 98 | 98
100 Particle Size Efficiency
90 /v
80 / —a—Initial PSE
70 7 / —=— Dust Cond PSE
= 60 re —a— 1st Dust Load PSE
§ =0 | ~>¢—2nd Dust Load PSE
40
L —%—3rd Dust Load PSE
30
L —— 4th Dust Load PSE
20
10
0 1
0.1 Particle Size (um) 1.0 10.0
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Camfil USA
1 North Corporate Drive
C am Riverdale, NJ 07457

(973) 616-7300

ASHRAE® 52.2-2017 Test Results w/ Appendix J Results

Date: 05/28/2020 Test Number: 200528 1722
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV13 24x24x4 855143-011
Clean Resistance Table Resistance of Clean Device
0.90
cfm m?/s inWG Pa 0.80
988 0.47 0.155924 39 0.70
1500 0.71 |0.324707 81 2 0.60
2000 0.94 0.518808 129 '% 0.50
2496 1.18 0.764347 190 E 0.40
‘2 0.30
&
0.20
0.10
0.00 +
500 1000 1500 2000 2500 3000
Airflow (cfm)

App J Composite Minimum Particle Size Efficiency

100 . -
90 &
80 =
70
— 60
=
w 50
wv
& 40
30
20
10
0
0.1 Particle Size (um) 1.0 10.0
AP (inWG) | Dust Fed (g) ., _Resistance (inWG) vs. Dust Fed (g)
0.53 0 5 1o
0.53 0 2125
o 1.00
0.75 34 % 0.75
0.96 69 % 0.0
2 0.25
1.27 114 0.00
1.50 157 0 50 pusi®, . 150 200
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Camfil USA

1 North Corporate Drive
Riverdale, NJ 07457
(973) 616-7300

ASHRAE® 52.2-2017 Test Results w/ Appendix J Results
Date: 05/28/2020 Test Number: 200528_1722
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV13 24x24x4 855143-011
App J Efficiency
Data Table 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12
Minimum Dia (um) 0.3 0.4 | 055 | 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0
Maximum Dia (um) 0.4 | 0.55| 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0 | 10.0
Geometric Mean (um) 0.35)| 047|062 | 084|114 | 1.44 | 1.88 | 2.57 | 3.46 | 4.69 | 6.20 | 8.37
Initial PSE 55 66 73 81 87 89 92 95 97 98 98 98
KCl Cond PSE 39 50 60 69 82 87 92 96 929 99 | 100 | 100
1st Dust Load PSE 50 63 72 81 88 92 95 98 | 100 | 100 | 100 | 100
2nd Dust Load PSE 58 70 77 84 91 93 96 99 | 100 | 100 | 100 | 100
3rd Dust Load PSE 63 74 81 88 93 95 97 99 | 100 | 100 | 100 | 100
4th Dust Load PSE 58 71 80 92 96 97 99 | 100 | 100 | 100 | 100 | 100
Composite Min PSE 39| 50| 60 [ 69 | 82 | 87 [ 92 | 95 | 97 [ 98 | 98 | 98
100 Appendix J Particle Size Efficienc
920 I
80 I —&— Initial PSE
70 T —=—KCl Cond PSE
< 60 T 1st Dust Load PSE
g zz L 2nd Dust Load PSE
L —#—3rd Dust Load PSE
22 r —0—4th Dust Load PSE
10 I
0 I T
0.1 Particle Size (um) 1.0 10.0

Bkg Concentration

(particles/cm3)

Avg Cond Aerosol Conc

(particles/cm3)

Cumulative Cond

Duration (minutes)

Cumulative Cond CT
(particles-min/cm3)

2.0 8.01E+05 632 5.06E+08
Large Particle Concentration Ratio Small to Large Conditioning AP (inWG)
. 3 - ) Same duct?
(Particles/cm”) (>20,000) Initial AP Final AP
11 75,566 0.51 0.51 no
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ASHRAE® 52.2-2017 Test Results w/ Appendix J Results

Date: 05/28/2020 Test Number: 200528_1722
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV13 24x24x4 855143-011
KCI Conditioning
Data Table 1 2 3 4 5 6 7 8 9 10 | 11 | 12
Minimum Dia (um) 0.3 0.4 | 055 | 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0
Maximum Dia (um) 0.4 | 0.55]| 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0 | 10.0
Geometric Mean (um) 035|047 062|084 | 1.14 | 1.44 | 1.88 | 257 | 3.46 | 4.69 | 6.20 | 8.37
Initial PSE 55 66 73 81 87 89 92 95 97 98 98 98
1st KCI Cond PSE 47 59 68 77 85 88 92 96 98 99 99 99
2nd KCI Cond PSE 43 55 65 75 84 87 92 96 98 99 | 100 | 99
3rd KCI Cond PSE 40 53 63 74 83 87 92 96 99 | 100 | 100 | 100
4th KCl Cond PSE 37 51 63 74 83 87 92 96 99 | 100 | 100 | 100
5th KCI Cond PSE
Final KCl Cond PSE 37 51 63 | 74 | 83 | 87 92 | 96 | 99 | 100 | 100 | 100
KCl Conditioning Particle Size Efficiency
100
90
80
//// —e— Initial PSE
70
//// 1st KCI Cond PSE
60 / 2nd KCI Cond PSE
_ /// 3rd KCI Cond PSE
€ 5 / ——4th KCl Cond PSE
4 // ——5th KCl Cond PSE
40 /
30
20
10
0 T
0.1 Particle Size (um) 1.0 10.0
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ASHRAE 52.2-2017 Test Results w/Appendix J Results

Camfil USA

1 North Corporate Drive
Riverdale, NJ 07457
(973) 616-7300

Filter Description
Manufacturer Filter Model Filter Part Number
Camfil USA OPDMV15 24x24x2 855142031
Filter Type Media Type Media Color Media Area (ftz)
Mini pleat Synthetic White 54
Nominal Size Actual Size
HxWxD Hgt (in) | Wid (in) = Dep (in) Pleats/Pockets UL Rating
24"x24"x4" 233/8 233/8 13/4 114 Yes
ASHRAE 52.2-2017 ASHRAE 52.2-2017 w/App J
Test Report: \ 200324_1725 Test Report: \ 200326_1765
Time:  10:58:00 | Date: ~ Mar24,2020 | Time: 10:54:10 | Date:  Mar 26, 2020
Test Rated Test Rated
Test Data Results | Values Test Data Results | Values
AirFlow (cfm) | 2004 | 2000 AirFlow (cfm) | 2010 | 2000
Nominal Vel (fpm) 501 500 Nominal Vel (fpm) 503 500
initial AP (inwG) [JFJEER 0.60 | Initial AP (inwG) [KJEEI 0.60 |
MERV 15 |@2004cfm MERV-A 4A 15A |@2010cfm
E;(0.3-1.0um), (%) 86 285 E;-A(0.3-1.0um), (%) 76 285
E,(1.0-3.0um), (%) 97 290 E,-A(1.0-3.0um), (%) 95 290
E5(3.0-10um), (%) 100 295 Es-A(3.0-10um), (%) 99 295
Final DP, (inWG) | 1.0 1.0 Final DP, (inWG) | 1.0 1.0
Arrestance, (%) 99 95 Arrestance-A, (%) 99 98
DHC, (g) 51 DHC-A, (g) 64
Temp, (F) 72 Test Aerosol KCL Temp, (F) 72 Test Aerosol KCL
RH, (%) 48 Loading Dust ASHRAE RH, (%) 49 Loading Dust ASHRAE
Certified Test Per ASHRAE 52.2-2017 Operator Particle Counter Model
Approval: Do;:;m Signatg:rfctg)rrZi::I on file AA Tl OPs-3330
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Camfil USA
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ASHRAE® 52.2-2017 Test Results

Date: Mar 24, 2020 Test Report: 200324_1725
Manufacturer Filter Model Filter Part Number
Camfil USA OPDMV15 24x24x2 855142031
Clean Resistance Table Resistance of Clean Device
0.80 —
3 . r
cfm m” /s inWG Pa 0.70 £
1003 0.47 0.20254 50 E
G 0-60 £
1508 0.71 0.360875 90 = E
<€ 0.50 T
2004 0.95 0.533677 133 bt T F
2485 1.17 0.726974 181 & '
% 030 |
3 E
= 0.20
0.10 +
0.00 -+
500 1000 1500 2000 2500 3000
Airflow (cfm)
Composite Minimum Particle Size Efficiency
100 _—— — . —
90 -
80
70
—~ 60
3
o 50
(7]
& a0
30
20
10
0
0.1 Particle Size (um) 1.0 10.0
AP (inWG) | Dust Fed (g) Resistance (inWG) vs. Dust Fed (g)
0.55 0 =
2 1.00
0.59 14 = /
= 0.75
0.70 29 § e -
8 0.50
0.80 38 z 5
0.90 46 0.00
1.01 51 0 10 DustSF%d (@ 40 50 60
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Camfil USA

1 North Corporate Drive
Riverdale, NJ 07457
(973) 616-7300

ASHRAE® 52.2-2017 Test Results

Date: Mar 24, 2020 Test Report: 200324_1725
Manufacturer Filter Model Filter Part Number
Camfil USA OPDMV15 24x24x2 855142031
Minimum Dia (um) 0.3 0.4 | 055 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0
Maximum Dia (um) 0.4 | 055 | 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0 | 10.0
Geometric Mean (um) 035(047 (062|084 | 1.14| 144 | 188 | 2.57 | 3.46 | 4.69 | 6.20 | 8.37
Initial PSE 77 85 89 93 96 97 98 99 99 100 | 100 | 100
Dust Cond PSE 82 89 93 96 98 99 99 100 | 100 | 100 | 100 | 100
1st Dust Load PSE 85 91 95 97 98 99 99 100 | 100 | 100 | 100 | 100
2nd Dust Load PSE 87 93 96 98 99 99 100 | 100 | 100 | 100 | 100 | 100
3rd Dust Load PSE 88 94 96 98 99 99 100 | 100 | 100 | 100 | 100 | 100
4th Dust Load PSE 89 94 97 98 99 99 100 | 100 | 100 | 100 | 100 | 100
Composite Min PSE 77 | 85 | 89 | 93 [ 96 | 97 | 98 | 99 | 99 | 100 | 100 | 100
100 Particle Size Efficiency
90 /
80 P g —o— Initial PSE
70 7 —=— Dust Cond PSE
= 60 —a— 1st Dust Load PSE
§ 20 | ~>¢—2nd Dust Load PSE
40
L —%—3rd Dust Load PSE
30
L —— 4th Dust Load PSE
20
10
0 1
0.1 Particle Size (um) 1.0 10.0
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Camfil USA
1 North Corporate Drive
C am Riverdale, NJ 07457

(973) 616-7300

ASHRAE® 52.2-2017 Test Results w/ Appendix J Results

Date: 03/26/2020 Test Number: 200326_1765
Manufacturer Filter Model Filter Part Number
Camfil USA OPDMV15 24x24x2 855142031
Clean Resistance Table Resistance of Clean Device
0.90
cfm m?/s inWG Pa 0.80
988 047 |o021339 53 .
1506 071 |0.373333 93 2 0.60
2010 0.95 0.545331 136 "% 0.50
2499 1.18 0.774394 193 E 0.40
‘2 0.30
&
0.20
0.10
0.00 -
500 1000 1500 2000 2500 3000
Airflow (cfm)
App J Composite Minimum Particle Size Efficiency
100 — =
90 o
80 p
70 _
_. 60 3
X
o 50
(7]
& a0
30
20
10
(]
0.1 Particle Size (um) 1.0 10.0
AP (inWG) | Dust Fed (g) Resistance (inWG) vs. Dust Fed (g)
0.56 0 G
0.56 0 I .
§ 050
0.81 36 % o
(-4
0.91 52 0.00
(] 10 20 30 40 50 60 70
1.01 64 Dust Fed (g)
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Camfil USA
1 North Corporate Drive
Riverdale, NJ 07457

(973) 616-7300

ASHRAE® 52.2-2017 Test Results w/ Appendix J Results
Date: 03/26/2020 Test Number: 200326_1765
Manufacturer Filter Model Filter Part Number
Camfil USA OPDMV15 24x24x2 855142031
App J Efficiency
Data Table 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12
Minimum Dia (um) 0.3 0.4 | 055 | 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0
Maximum Dia (um) 0.4 | 0.55| 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0 | 10.0
Geometric Mean (um) 035|047 | 062|084 (114 | 1.44 | 1.88 | 2.57 | 3.46 | 4.69 | 6.20 | 8.37
Initial PSE 80 88 92 95 97 98 98 99 99 | 100 | 100 | 100
KCI Cond PSE 63 74 81 85 92 93 96 98 98 99 | 100 | 100
1st Dust Load PSE 73 81 86 91 95 97 98 99 | 100 | 100 | 100 | 100
2nd Dust Load PSE 72 81 87 92 96 97 98 99 | 100 | 100 | 100 | 100
3rd Dust Load PSE 73 82 88 93 96 97 99 99 | 100 | 100 | 100 | 100
4th Dust Load PSE 77 85 90 94 97 98 99 99 | 100 | 100 | 100 | 100
Composite Min PSE 63 | 74 | 81 | 8 | 92 | 93 | 96 [ 98 | 98 | 99 | 100 | 100
100 Appendix J Particle Size Efficienc
920 I "
80 - — }7/ —a—Initial PSE
70 T g —=—KCl Cond PSE
< 60 T 1st Dust Load PSE
g zz L 2nd Dust Load PSE
L —#—3rd Dust Load PSE
zz r —0—4th Dust Load PSE
10 I
0 I T
0.1 Particle Size (um) 1.0 10.0

Bkg Concentration

(particles/cm3)

Avg Cond Aerosol Conc

(particles/cm3)

Cumulative Cond
Duration (minutes)

Cumulative Cond CT
(particles-min/cm3)

1.7 5.01E+05 406 2.03E+08
Large Particle Concentration Ratio Small to Large Conditioning AP (inWG)
. 3 - ) Same duct?
(Particles/cm”) (>20,000) Initial AP Final AP
22 22,782 0.53 0.55 22.00
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Camfil USA

1 North Corporate Drive

Riverdale, NJ 07457
(973) 616-7300

ASHRAE® 52.2-2017 Test Results w/ Appendix J Results

Date: 03/26/2020 Test Number: 200326_1765
Manufacturer Filter Model Filter Part Number
Camfil USA OPDMV15 24x24x2 855142031
KCI Conditioning
Data Table 1 2 3 4 5 6 7 8 9 10 | 11 | 12
Minimum Dia (um) 0.3 0.4 | 055 | 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0
Maximum Dia (um) 0.4 | 0.55]| 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0 | 10.0
Geometric Mean (um) 035|047 062|084 | 1.14 | 1.44 | 1.88 | 257 | 3.46 | 4.69 | 6.20 | 8.37
Initial PSE 80 88 92 95 97 98 98 99 99 100 | 100 | 100
1st KCI Cond PSE 69 78 84 89 94 95 97 99 99 100 | 100 | 100
2nd KCI Cond PSE 63 74 81 85 92 93 96 98 98 99 100 | 100
3rd KCI Cond PSE
4th KCl Cond PSE
5th KCI Cond PSE
Final KCI Cond PSE 63 | 74 | 81 | 85 (92 | 93 | 96 | 98 | 98 | 99 | 100 | 100
KCl Conditioning Particle Size Efficiency
100 — e
20 /'///‘—k(/
80
/ —o— Initial PSE
70 7
1st KCl Cond PSE
60 2nd KCI Cond PSE
- 3rd KCl Cond PSE
s:, o ——4th KCl Cond PSE
4 ——5th KCI Cond PSE
40
30
20
10
0 T
0.1 Particle Size (um) 1.0 10.0
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Camfil USA
1 North Corporate Drive
C am Riverdale, NJ 07457

(973) 616-7300

ASHRAE 52.2-2017 Test Results w/Appendix J Results

Filter Description
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV15 24x24x4 855143-031
Filter Type Media Type Media Color Media Area (ftz)
Minipleat Synthetic White 77
Nominal Size Actual Size
HxWxD Hgt (in) | Wid (in) = Dep (in) Pleats/Pockets UL Rating
24"x24"x4" 233/8 233/8 33/4 69 Yes
ASHRAE 52.2-2017 ASHRAE 52.2-2017 w/App J
Test Report: ‘ 191211_1616 Test Report: ‘ 200521_1726
Time: ‘ 12:51:07 Date: Dec 19, 2019 Time: ‘ 11:27:27 Date: May 21, 2020
Test Rated Test Rated
Test Data Results | Values Test Data Results | Values
AirFlow (cfm) | 2010 | 2000 AirFlow (cfm) | 1993 | 2000
Nominal Vel (fpm) 503 500 Nominal Vel (fpm) 498 500
Initial AP (inWG) | 0.51 | 0.50 | Initial AP (inWG) | 0.51 | 0.50 |
MERV 15 |@2010cfm MERV-A 4, 15A |@1993cfm
E;(0.3-1.0um), (%) 92 285 E;-A(0.3-1.0um), (%) 80 285
E,(1.0-3.0pm), (%) 98 290 E,-A(1.0-3.0pm), (%) 98 290
E5(3.0-10um), (%) 100 295 Es-A(3.0-10um), (%) 100 295
Final DP, (inWG) 1.5 1.0 Final DP, (inWG) 1.5 1.0
Arrestance, (%) 100 98 Arrestance-A, (%) 99 98
DHC, (g) 169 DHC-A, (g) 150
Temp, (F) 72 Test Aerosol KCL Temp, (F) 75 Test Aerosol KCL
RH, (%) 49 Loading Dust ASHRAE RH, (%) 48 Loading Dust  ASHRAE
Certified Test Per ASHRAE 52.2-2017 Operator Particle Counter Model
Approval: Dﬁm Signatg:erZi::I on file EO Tl OPs-3330
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Camfil USA

1 North Corporate Drive
Riverdale, NJ 07457
(973) 616-7300

ASHRAE® 52.2-2017 Test Results

Date: Dec 19, 2019 Test Report: 191211_1616
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV15 24x24x4 855143-031
Clean Resistance Table Resistance of Clean Device
0.80 —
3 A o
cfm m” /s inWG Pa 0.70 £
1005 0.47 0.185662 46 F
G 0-60 £
1505 0.71 0.336763 84 = E
<€ 0.50 T
2010 0.95 0.513985 128 = T E
2506 1.18 0.729787 182 & '
% 030 |
3 F
= 0.20
0.10 +
0.00 £
500 1000 1500 2000 2500 3000
Airflow (cfm)
Composite Minimum Particle Size Efficiency
100 _ = = = = —
90 4 -
80
70
—~ 60
=
o 50
(7]
& a0
30
20
10
0
0.1 Particle Size (um) 1.0 10.0
AP (inWG) | Dust Fed (g) . Resistance (inWG) vs. Dust Fed (g)
0.55 15 = 1.25
o 1.00
0.80 76 § o
1.03 115 % 0.50
& 0.25
1.27 145 0.00
1.51 169 0 50 Dustlggd (@ 150 200
ASHRAE 52.2-2012-v15 Page 2 of 6 Copyright © Camfil USA 2017



<camtil

Camfil USA

1 North Corporate Drive
Riverdale, NJ 07457
(973) 616-7300

ASHRAE® 52.2-2017 Test Results

Date: Dec 19, 2019 Test Report: 191211 _1616
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV15 24x24x4 855143-031
Minimum Dia (um) 0.3 0.4 | 055 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0
Maximum Dia (um) 0.4 | 055 | 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0 | 10.0
Geometric Mean (um) 035|047 | 062 (084 | 1.14 | 1.44 | 1.88 | 2.57 | 3.46 | 4.69 | 6.20 | 8.37
Initial PSE 86 91 94 96 98 98 99 99 100 | 100 | 100 | 100
Dust Cond PSE 88 93 95 97 98 99 99 100 | 100 | 100 | 100 | 100
1st Dust Load PSE 92 95 97 98 99 99 100 | 100 | 100 | 100 | 100 | 100
2nd Dust Load PSE 924 97 98 99 100 | 100 | 100 | 100 | 100 | 100 ( 100 | 100
3rd Dust Load PSE 95 97 99 99 100 | 100 | 100 | 100 | 100 | 100 ( 100 | 100
4th Dust Load PSE 95 97 99 99 100 | 100 | 100 | 100 | 100 | 100 ( 100 | 100
Composite Min PSE 86 | 91 | 94 | 96 | 98 | 98 | 99 | 99 | 100 | 100 | 100 | 100
100 Particle Size Efficiency
90 ?
80 —ao— Initial PSE
70 —=— Dust Cond PSE
= - —4— 1st Dust Load PSE
§ =0 | ~>¢—2nd Dust Load PSE
40
L —%—3rd Dust Load PSE
30
—— 4th Dust Load PSE
20
10
0 1
0.1 Particle Size (um) 1.0 10.0

ASHRAE 52.2-2012-v15
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Camfil USA
1 North Corporate Drive
C am Riverdale, NJ 07457

(973) 616-7300

ASHRAE® 52.2-2017 Test Results w/ Appendix J Results

Date: 05/21/2020 Test Number: 200521 1726
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV15 24x24x4 855143-031
Clean Resistance Table Resistance of Clean Device
0.80
3 .
waeG P
cfm m” /s in a 0.70
1004 0.47 0.185662 46
T} 0.60
1500 0.71 0.336763 84 3
= 0.50
1993 0.94 0.513985 128 "3 0.40
2501 1.18 0.729787 182 & '
% 0.30
4
x 0.20
0.10
0.00 +
500 1000 1500 2000 2500 3000
Airflow (cfm)

App J Composite Minimum Particle Size Efficiency

100 e 1 |
90 -
80 =
70
— 60
X
w 50
wv
& 40
30
20
10
0
0.1 Particle Size (um) 1.0 10.0
AP (inWG) | Dust Fed (g) Resistance (inWG) vs. Dust Fed (g)
0.51 0 5 e
0.51 0 2125
o 1.00
0.76 47 % 0.75
1.01 92 % 050
2 0.25
1.25 124 0.00
151 150 0 50 pusi®, . 150 200
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Camfil USA

1 North Corporate Drive
Riverdale, NJ 07457
(973) 616-7300

ASHRAE® 52.2-2017 Test Results w/ Appendix J Results
Date: 05/21/2020 Test Number: 200521 1726
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV15 24x24x4 855143-031
App J Efficiency
Data Table 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12
Minimum Dia (um) 0.3 0.4 | 055 | 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0
Maximum Dia (um) 0.4 | 0.55]| 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0 | 10.0
Geometric Mean (um) 035|047 062|084 | 1.14 | 1.44 | 1.88 | 257 | 3.46 | 4.69 | 6.20 | 8.37
Initial PSE 80 88 91 95 97 98 98 99 | 100 | 100 | 100 | 100
KCl Cond PSE 64 76 84 94 97 98 99 99 99 | 100 | 100 | 100
1st Dust Load PSE 68 79 86 95 98 99 | 100 | 100 | 100 | 100 | 100 | 100
2nd Dust Load PSE 73 83 89 97 99 99 | 100 | 100 | 100 | 100 | 100 | 100
3rd Dust Load PSE 76 86 92 98 99 | 100 | 100 | 100 | 100 ( 100 | 100 | 100
4th Dust Load PSE 81 90 93 97 99 | 100 | 100 | 100 | 100 ( 100 | 100 | 100
Composite Min PSE 64 | 76 | 84 | 94 | 97 | 98 | 98 | 99 | 99 | 100 | 100 | 100
100 Appendix J Particle Size Efficienc
920 I
80 I / —&— Initial PSE
70 —=—KCl Cond PSE
< 60 T 4 1st Dust Load PSE
g zz L 2nd Dust Load PSE
L —#—3rd Dust Load PSE
22 r —0—4th Dust Load PSE
10 I
0 I T
0.1 Particle Size (um) 1.0 10.0

Bkg Concentration

(particles/cm3)

Avg Cond Aerosol Conc

(particles/cm3)

Cumulative Cond
Duration (minutes)

Cumulative Cond CT
(particles-min/cm3)

1.5 5.05E+05 725 3.66E+08
Large Particle Concentration Ratio Small to Large Conditioning AP (inWG)
i 3 . . Same duct?
(Particles/cm”) (>20,000) Initial AP Final AP
2 280,556 0.51 0.51 No

ASHRAE 52.2-2012-v15
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Camfil USA

1 North Corporate Drive

Riverdale, NJ 07457
(973) 616-7300

ASHRAE® 52.2-2017 Test Results w/ Appendix J Results

Date: 05/21/2020 Test Number: 200521 1726
Manufacturer Filter Model Filter Part Number
Camfil USA OPDBMV15 24x24x4 855143-031
KCI Conditioning
Data Table 1 2 3 4 5 6 7 8 9 10 | 11 | 12
Minimum Dia (um) 0.3 0.4 | 055 | 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0
Maximum Dia (um) 0.4 | 0.55]| 0.7 1.0 1.3 1.6 2.2 3.0 4.0 5.5 7.0 | 10.0
Geometric Mean (um) 035|047 062|084 | 1.14 | 1.44 | 1.88 | 257 | 3.46 | 4.69 | 6.20 | 8.37
Initial PSE 80 88 91 95 97 98 98 99 100 | 100 | 100 | 100
1st KCI Cond PSE 77 85 20 94 97 98 99 100 | 100 | 100 | 100 | 100
2nd KCI Cond PSE 73 82 88 93 96 98 98 99 100 | 100 | 100 | 100
3rd KCl Cond PSE 64 76 84 94 97 98 99 100 | 100 | 100 | 100 | 100
4th KCI Cond PSE
5th KCl Cond PSE
Final KCI Cond PSE 64 | 76 | 84 | 94 | 97 | 98 | 99 | 100|100 | 100 ( 100 | 100
KCl Conditioning Particle Size Efficiency
100 ———— |
// :
90 /
80 77
—o— Initial PSE
70
1st KCl Cond PSE
60 2nd KCI Cond PSE
- 3rd KCI Cond PSE
&:— o ——4th KCl Cond PSE
g ——5th KCI Cond PSE
40
30
20
10
0
0.1 Particle Size (um) 1.0 10.0
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