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Solid aerosol ® _
Key Upstream Test device Downstream
A | TR section = U/S® inlet plenum 6 | U/S aerosol sampling head
B | TR section - U/S Sampling T | U/S Test device Pressure tap
C | TR section — Test device 8 | Test device
D | TR section — D/S® Mixing/Final Filter 9 | D/S Test device Pressure tap
E | TR section — D/S Sampling 10 | D/S mixing orifice (Efficiency testlngj
F | TR section = Air flow measurement 10 | If dust loading, D/S Final Filter"
1 | U/S HEPA filtration 11 | D/S aerosol sampling head
2 | Liquid aerosol injection 12 | Upper air flow nozzle pressure tap (if used)
_3 | Solid aerosol injection 13 | Air flow measurement __ _
4 | Dust injection nozzle® 14 | Lower air flow nozzle prusuro tap (lf used)

q[e@ RERITLYIII =11



’a’ UNDERSTANDING, ACCELERATED
®

To7OVILAER (NISiKERFRDAR 10D87F&)

PALASHER! T 7OV TR —5F—
Model : RBG-1000
JIS B9908:201 9D B = w9

- O—45U—-—TJ3523

Aerosol | | alr
[ o . REREARE
D)=
o . BUERE
gmmsm . REBOFEN A
I R . FAESRAE

ylec - REITLWIREAN



‘a’ UNDERSTANDING, ACCELERATED
®

Tr7OVILER (F-1)L)

Liquid phase aerosol generation

TSIiE®R. To7OYV)LF4EER
Model : 9307/9307-6
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* 9307-6 : 6-JET
100L/min
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Solid phase aerosol generation 5
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D [EfE305mm  HT1300mm  Key:

Clean, dry compressed air source
e OFREAATAY Air control panel
NV BT ED R

Minimum HEPA efficiency filters (0.3 pm)
Atomizing air 0.0005 m%/s

Air atomizing nozzle

Spray tower 305 mm diam. 1300 mm tall
Metering pump 1.2 mi/min, KCI solution water
Radioactive / Corona discharge neutralizer
Drying air 0.0019 m3/s
E! Outlet tube 38 mm

—“-DP".“"P"F“:"‘F*’!“-‘.—‘

@ TS5l Incorporated 371472017
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<+— Generator
Column

TSI*:':?IQJ *Ej(*ﬁ?%éi%g \<«—— KCI Solution
Model : 8108 ‘

Fill Bottle

JIS B9908:2019
1ISO16890 | |
ASHRAE52.2 DEHZEGI=T

o RIMREBH : 0.1~10um

« FIF IREDUDT L (KC) RIF
DT EBIEA I EE

Control Box

o RITFIEE : 600fE/cm3® 1pum
101 /em3®  10pum

Model 8108 Large Particle Aerosol Generator
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Model : 1130011 —W
| Isokinetic

Nozzle

¢ ISO]T 6890%’@*3“/7”4 ST (IS
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Inner Nozzle

== ., .
* JME : 7L/min

E W Critical
OPS : 1L/min Filter Orlﬁ\ce
SNEBAN>T 1 6L/min | E—
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Aerosol particle counter

MIE ePMx ERNELHESRE) « BEER
« ATERR  MIFADIY— AT hOA—H—

° ~ |l-|—/2/“""' .
-U_/ j) |/7|‘1L'f:|:$E, Size Lower Limit | Upper Limit P(iﬁt[i}g':tgiiemljﬂ?it

: 0.3~3um (minimum data set) Range Hm pm um

0.3~10um (full data set) : 030 320 K

WL /7 frie 2 0.40 055 047

o OPCHIRFEH 3 0.55 0.70 0.62

: 8K (minimum data set) 1 0,70 1,002 0,84

124U4% (full data set) g 11’%%3 : gg 11‘1

XANZSE : : :

: =" 7 1.60 220 1,88

. ANGELE . -~ N 8 220 3,002 257

TIEREE 1 0.5 \o.7umt¢m$4ﬁ% 5 300 100 T

8%LAT 15S021501-1/-4 10 4,00 .50 159

N 11 550 7.00 620

« MIE : &£—[MOEME 15021501-4 12 7,00 1002 83T

NISTL—H ) LpsUER 3 Required channel boundaries
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Aerosol particle counter
TSIFEE  Optical Particle Sizer (OPS)
Model : 3330

o NIREEH : 0.3~10um L
° *\ %9:‘\7 /;?\) I/ ?1_‘ Optics Chamber
. Hﬁj(] 6Ch ior E’ l:::trrl;::m
l_ﬂ_ﬁﬂigﬁ_.[ @ ] onfice - /m'm::o
» EBRIRE : 3,000E/cm® (EIEURE) oo \m,,.e
275,000pug/m3 (B=EE) ey

HEHL : 15S021501-1/-4

o RIE : ERYA LW IHICTA—H— (TSI
& BEDORIEN B]EE ﬁTﬂi@ =

L —|
Orifice Temp &
Humidity
Sensor
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TSIFEE!  Component Filter Test System

Model . 3150
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o XTIl
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Test Protocol
150 16890 b
nt Test (1 of 1)

Currel

A
y

sults
Flow Rate (|/min) [0

A

Face Velodity (cnfs) [0

Resistance (mm H
Efficency () [
Penetraton (%) [0

Test Cycle Status

Status
[System is not ready for test !
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E )
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Table 1:
Comparison of key specifications of EN 779, IS0 16890, and ASHRAE 52.2 ventilation filter test standards

ISO 16890-2 AIR FILTERS EN779 | 150 16890 | ASHRAE 52.2

FOR GENERAL VENTILATION: Generation
DETERMINING FRACTIONAL compostion | Kot (oo | D seresls thrthan
) o DEHS must demonstrate
E F F I C I E N C Y 0il equivalency to DEHS. Not permitted
— 0.2to 3 pm. Laskin | A Laskin nozzle-style
APPLICATION NOTE AFT-005 [US) Generation | nozzle-style ‘ generator is penmsmble,
generator required. | but not required.
Allowed
L Use of aerosols other than o
Composition Required (KCI
Contents P KCl must demonstrate 1 d (KD
Introduction to IS0 16890 1 equi\ra]ence to KCL
How ISO 16890 Compares to EN 779 and ASHRAE 52.2 Generator geometry and
. : The generator must meet - ;
Equipment Required to Test to IS0 16890-2. 4 ° ) residence time not
" specified geometric . .
Aerosol Generation 4 requirements in order to specified: resulting
Liquid Phase Aerosol Generation: Model 9307-6 or Model 9307 Oil Droplet Generator. 4 Salt | Generation Not permitted acgieve 2~40 second particles must be dry and
Solid Phase Aerosol Generation: Model 8108 Large Particle Aerosol Generator ..... 5 : N : cover the 0.3 to 10 um
residence time to permit N .
Aerosol Sampling 6 drying range with “sufficient
Model 1130011 Isokinetic Coupler and Sampling Probe. 6 concentration.”
Aerosol Measurement: Model 3330 Optical Particle Sizer, T A Boltzmann electrostatic charge distribution must be
Communication and Control System: Model 3150 Component Filter Test System (CFTS)...... e B e achieved through use of either a) an alpha or beta
) I Conditioning " . .. L
A Note about Flat-Sheet Media Testing 9 radiation source with a minimum activity of 185 MBq,
C 10 or b) a corona discharge ionizer, minimum current 3 pA.
Referency 10 Sampling
Sampling must be conducted within 10% of perfectly isokinetic conditions, via
a probe of electrically conductive material.
Introduction to ISO 16890 Measurement
The new test standard 130 16890 (published in November of 2016) for the testing of HVAC filters is Required Required Allowed
intended to harmonize the two main world standards currently in existence. Those standards are Mini
s : e g 5 inimum . . . .
EN 779, vfhlch is the standard in Europe, and ASHRAE 52.2, which is the standard in the United States. ; Minimum instrument Minimum instrument
Other regions of the world typically follow one or the other of these standards. instrument . - . . 0
Optical counting efficiency counting efficiency of counting efficiency of 50%
The IS0 16890 standard is gradually replacing the EN 779 regulation in Europe and all European £50% at 0.2 50% at 0.3 pm. at 0.3 pm.
nations are expected to adopt the standard by May 2018 (concluding a transition period of 18 months). o patU.s pm.
This new standard was developed under what is called the Vienna agreement which means that Optical detectors set up for EN 779 or to ASHRAE 52.2 will satisfv
European countries are obligated to adopt an international standard where one exists. One of the most IS0 16890 without change.
Allowed
TSI and TS1logo are registered trademarks of TSI Incorporatsd. . . Equivalency to an optical
it kil i o “iid e Aerodynamic Not permitted .
s & Mohility dsMPS of TSl Incorporated. ' ) ) p technique must be
A demonstrated for KCL
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Modular Filter Media test rig
MFP 3000 G

S HFRAS 1 1ISO16890. ASHRAE52.2. EN779

RAISY I MMIKDEECEEHIEN I 6E

X ePMx CODFHMA A BE

AR (CHIG U e FRESSIMIE
X ISFERIIADFEE BRI HE

BHBEDII - —TOU—Z> T a]fe

s000

oooooo
tiptlth ogy

F’ALAS

MFP 3000 G for ISO 16890
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Modular Filter Media test rig

MFP 3000 G
‘Bhktkas FEas

PLG 1000 (S RXF>_JX)L)
ISO ePM1 DEHSF4
o« AA)LRIFFRE
- BEUVBEIRM%
\- R EE R4

LSPG 16890
ISO ePM2.5 KCIFE4E
ISO ePM10  KCIFEAE

IERIFFRE
=UVEIRM

/

k: GEEEIGE
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RBG 10000 G

SR MIFFE

=UVEIRME

K%’ﬁ%}%{’ﬁ

ISO Coarse [1SO12103-1 A2 Fine

NISERERIDADFEE GBI HE
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PALASTTER
Modular Filter Media test rig
MFP 3000 G

Whkbkas AUTECARE L men o vanELe
- MIREEH : 0.2~40um

- fEZUEE : &KX 1,000,0001E /cm®
Xt H—EFILICKD. 12T XBEED

o YItWEE : RAK250°C
Xt —FF)LICKD

o XFINES : & K10bar

XS H—EFILICED
I—Y—-(CLXdt2o—oU—-Z>7T0fk
RS RIERF & EL)

O —Y— ([CKDRFERIEN BT HE
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Modular Filter Media test rig

MFP 3000 G
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filter area : 100cm”™2

face velocity : 5.3cm/s

dust mass concentration : 150.0mg/m”3
dust/aerosol : DEHS SAE FINE A2
discharge : yes

total volume flow : 32.01/min

pressure loss:

NACL

nominal flow [%] volume flow [%] pressure drop [Pa]
50 15,26 44 42
75 03,34 62,15
100 31,57 79,64
125 39,27 93,22
33 =
90 //”/
/./'
) /,uf"
,-"f/.
g 70 -/_f,f T
i Pl
1 B0 T t
= ..-’///
50 T
W = adli e T e : ; .
1520 1300 2000 22.00 2400 2300 2800 30.00 3200 23400 2600 29.27
et stor o [Iimin]
Group designation ePM1,min ePM2.5,min ePM10 Class reporting value
IS0 Coarse - - =a0% IS0 Coarse 100%
IS0 ePM2.5 - ==50% - IS0 ePM2.5 45%
150 ePM1 ==a0% - - IS0 ePM1 40%
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