Air Filter Efficiency Classification and Rating Standards

Air filters can be broadly classified into the following categories based on their filtration efficiency: primary (coarse),
medium, high-medium, sub-high-efficiency, high-efficiency, and ultra-high-efficiency air filters. Below are the
classification standards for air filters adopted by China, Europe, and the United States, respectively.

China

According to their filtration efficiency, China's national standards classify air filters into the following categories:
coarse-efficiency air filters, medium-efficiency air filters, high- and medium-efficiency air filters, sub-high-efficiency

air filters, high-efficiency air filters, and ultra-high-efficiency air filters.

The national standard “Air Filters” (GB/T 14295-2008) classifies coarse-efficiency to sub-high-efficiency air filters as

follows:

Suitable for primary, medium, high-medium, and sub-high-efficiency air filters.

Table 1 - Classification of Air Filters (GB/T 14295-2008)

F\rlsrltjl Efficiency at Rated Initial Resistance Resizti::::e at
Performance Category Sp:-_\r:-:d Test Particle Size Air FIo:,N, E (%) at Rated Air Flow Rated Air Flow

(m/s) (Pa) (Pa)
Sub-high efficiency YG 1.0 > 0.5 um 99.9>E295 <120 240
High efficiency GZ 1.5 2 0.5 pm 95>E270 <100 200
Medium efficiency 1 Al 2.0 2 0.5 pm 70>E 260 <80 160
Medium efficiency 2 72 2.0 2 0.5 pm 60>E =40 <80 160
Medium efficiency 3 Z3 2.0 > 0.5 um 40>E220 <80 160
Primary effect 1 c1 2.5 >2.0 um E>50 <50 100
Primary effect 2 Cc2 2.5 22.0 pm 50>E=20 <50 100

Standard manual dust
High efficiency 3 C3 2.5 measurement E>50 <50 100
efficiency

Standard manual dust
High efficiency 4 c4 2.5 measurement 50>E=10 <50 100
efficiency

Note: When the efficiency measurement result simultaneously falls under both categories listed in the table, the higher category shall be
applied for assessment.

The national standard “High-Efficiency Air Filters” (GB/T 13554-2008) classifies high-efficiency and ultra-high-



efficiency air filters as follows:

Suitable for high-efficiency and ultra-high-efficiency air filters.

Table 2 - Classification of High-Efficiency (Ultra-High-Efficiency) Air Filters (GB/T 13554-2008)

Class Efficiency at Rated Air Flow Efficiency at 20% Rated Air Initial Resistance at Rated
(%) Flow (%) Air Flow (Pa)

A (highly active) 99.99>E >99.9 No requirement <190

B (highly active) 99.999 > E > 99.99 99.99 <220 1

C (highly active) E > 99.999 99.999 <250 1

D (Ultra-High Efficiency) 99.999 1 <250 Scan for leaks
E (Ultra-High Efficiency) 99.9999 1 <250 Scan for leaks
F (Ultra-High Efficiency) 99.99999 1 <250 Scan for leaks

Note: 1. The efficiency of high-efficiency air filters shall be measured using the sodium flame method combined with measurement; the
efficiency of ultra-high-efficiency air filters shall be measured using the particle counting method combined with measurement. 2. When the
resistance of an HEPA (or ULPA) air filter reaches 1.5-2.0 times its initial resistance, the filter shall be replaced.

Europe

European air filter standards primarily include EN 779 (applicable to primary through high-efficiency air filters) and
EN 1822 (applicable to sub-high-efficiency through ultra-high-efficiency air filters).

Suitable for primary, medium, and high-efficiency air filters.

Table 3 — Air Filter Classification (European Standard EN 779-2012) — Applicable to Sub-HEPA, HEPA, and Ultra-HEPA Air Filters

Final Resistance, Test Average Weighted Dust 0.4 pm Particle Average 0.4 um Particle Minimum
Value (Pa) Removal Efficiency, Am (%) Counting Efficiency, Em (%) Counting Efficiency (%)
Am < 65
G2 250 65 < Am < 80 = -
G3 250 80<Am <90 - -
G4 250 90 < Am = -
M5 450 - 40<Em< 60 -
M6 450 = 60 <Em <80 -
F7 450 - 80<Em<90 35
F8 450 = 90 <Em <95 55
F9 450 - 95<Em 70

Table 4 - High-Efficiency Air Filters Classification (European Standard EN 1822-2009)

Overall Value Local Value

e owmVawe | Ve |
Counting Efficiency, MPPS (%) Penetration Rate (%) Counting Efficiency, MPPS (%) Penetration Rate (%)
285 <15 - -

E10

E11 >95 <5 - -
E12 >99.5 <0.5 - -
H13 >99.95 <0.05 >99.75 <0.25
H14 >99.995 <0.005 >99.975 <0.025
u1s 299.9995 <0.0005 299.9975 <0.0025
ule 299.99995 <0.00005 299.99975 <0.00025

u17 299.999995 <0.000005 299.9999 <0.0001



America

The primary U.S. air filter standards are ASHRAE 52.2 (applicable to primary and sub-high-efficiency air filters) and
IEST-RP-CC001 (applicable to high-efficiency and ultra-high-efficiency air filters).

Suitable for primary, medium, high-medium, and sub-high-efficiency air filters.

Table 5 — Air Filter Classification (American National Standard ASHRAE 52.2-2007) — Applicable to High-Efficiency and Ultra-
High-Efficiency Air Filters

Comprehensive Counting Efficiency for Average Particle Size

Specification Range (%) We'ig'ht-Based Minimum Terminal Resistance
Scope 1: 0.30-1.0 Scope 2: 1.0-3.0 Scope 3: Efficiency (%) (Pa)
pm um
MERV 1 N/A N/A E3<20 E<65 75
MERV 2 N/A N/A E3<20 65<E<70 75
MERV 3 N/A N/A E3<20 70<E<75 75
MERV 4 N/A N/A E3<20 75<E 75
MERV 5 N/A N/A 20<E3<35 - 150
MERV 6 N/A N/A 35<E3<50 = 150
MERV 7 N/A N/A 50<E3<70 - 150
MERV 8 N/A N/A 70<E3<80 = 150
MERV 9 N/A E2 <50 85<E3 - 250
MERV 10 N/A 50<E2<65 85<E3 = 250
MERV 11 N/A 65<E2<80 85<E3 - 250
MERV 12 N/A 80<E2<90 90<E3 = 250
MERV 13 E1<75 90 <E2 90<E3 - 350
MERV 14 75<E1<85 90<E2 90<E3 = 350
MERV 15 85<E1<95 90<E2 90<E3 - 350
MERV 16 95<E1l 90<E2 90<E3 = =

Table 6 — Classification of High-Efficiency Air Filters (US Standard IEST-RP-CC001)

HEPA (Type A) 299.97% -

HEPA (Type B) 299.97% Two flow leak detection tests

HEPA (Type C) >99.99% Photometer leak detection

HEPA (Type D) 299.999% (0.3 um) Photometer leak detection

HEPA (Type E) 299.97% Two flow leak detection tests

ULPA (Type F) >99.999% (0.1-0.2 um or 0.2-0.3 um) Particle counter or photometer for leak detection
Super ULPA (Type G) >99.9999% (0.1-0.2 um or 0.2—0.3 um) Particle counter leak detection

HEPA (H-type) >99.97% (0.1-0.2 um or 0.2—0.3 um) Photometer leak detection

HEPA (Type) >99.97% (0.1-0.2 pum or 0.2—-0.3 pm) Two types of flow leak detection tests
HEPA (Type) 299.99% (0.1-0.2 um or 0.2—0.3 pm) Particle counter or photometer for leak detection

ULPA (Type K) >99.995% (0.1-0.2 um or 0.2-0.3 um) Particle counting — photometer
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