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Yuparat Limmongkon. 2012. Efficacy of Electronic Air Filter Enhanced with TiO;
Photocatalysis for Indoer Volatile Organic Compounds Degradation.
Doctor of Philosophy Thesis in Public Health, Graduate School,

Khon Kaen University.

Thesis Advisors: Assoc. Prof. Dr. Lertchai Charerntanyarak
ABSTRACT

Accumulations of noxious volatile organic compounds (VOCs) are major
cause of poor indoor air quality. From breathing these pollutants, the occupants could
develop building- associated illness resulting in occupants’ complaints of nuisance
problem, adverse health effects, and work performance decrease. Thus, the alternative
technology for cleaning indoor VOCs was developed.

The purpose of this experimental study was to compare the degradation of
volatile organic compounds (VOCs) with a combination of using TiO, immobilized
onto an electronic air filter (ESF filter) under UV A-irradiation compared with using
TiO, immobilized onto a high efficiency particulate air filter (HEPA filter) under
UVA-irradiation with an ESF filters’ pack under effects of environmental factors
including initial VOCs concentrations (around 400 - 800 parts per billion ranges
(ppb-range) or around 1 - 3 parts per million ranges (ppm-range)), airflow rates (low
(359 ft*/ min; cfm), medium (565 ft*/ min; cfm), or high (642 ft*/ min; cfm) airflow
rates), and relative humidity (45 + 5 % RH or 75 £ 5 % RH) on the degradation
efficiency. The challenged VOCs of this study were benzene, toluene, and xylene. All
experiments were conducted in a chamber which consisted of spraying unit,
humidifying unit, mixing unit, VOCs sampling unit, filter unit, UVA-light source unit,
volume damper unit and blower unit with single pass mode of air through the tested
ghamber. The TiO, was immobilized onto the ESF; HEPA filters at loadings of
2,848 % 10% 1,817 x 10> mg/ m? of nano-titania loadings, respectively. The UVA-light
gource at intensities of 2.73 + 0.33 mW/ cm?/ each side of the coated air filter was
Irradinted to the coated air filters for a total irradiance time of 3 hours.

The findings revealed that degradation efficiencies of tested VOCs
~ goneentrations from the enhancement of the ESF filters’ pack, which was contained
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4 layers of the glass fiber filters, with using the coated HEPA filter under
UV A-irradiation were the higher than those with using the coated ESF filter under
UV A-irradiation for test at all airflow rates and all relative humidity. The initial
'VOCs concentrations strongly affected to the degradation of VOCs when using the
different methods and types of the air filters. The airflow rates were powerful effect
on the degradation of VOCs with significant difference (p < 0.0001). The degradation
of challenged VOCs was decreased when the airflow rates increases. Moreover, the
relative humidity was effect on the degradation of VOCs with significant difference
when using the coated HEPA filter with the ESF filters’ pack (p < 0.0001). The effect
of the relative humidity on the degradation of VOCs was clearly shown that the
degradation of benzene and xylene was decreased when the relative humidity
increases. On the other hand, the degradation of toluene was increased when the
relative humidity increases. The highest degradation of VOCs were ranged from
32 ~ 43 % for benzene, 35 — 53 % for toluene, and 66 — 78 % for xylene when using
the coated HEPA filter under UV A-irradiation with the ESF filters’ pack for test
under initial VOCs concentration at ppm-range, 359 cfm of the low airflow rate and
45 + 5 % RH of the relative humidity. Therefore, the development of the combination
between the photocatalytic air filter and the electronic air filter is still going on in
order to be more effective and stronger air filter for application of VOCs destruction
with safe, free of hazards, and environmentally friendly before applying to some
gommercial products.
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m INDOOR AIR POLLUTANTS-IN MICRON, ALSO SHOWS LENGTH OF TIME POLLUTANT
REMAINS SUSPENDED IN THE AIR, AND VARIOUS FILTER EFFICIENCES.

ETEGTRONICHHIRIEITER]

i for i gi
Resed by & stafl of speciaksts
EUGENE A. AVALLONE & THEODORE BAUMEISTER I

Sizes and characteristics of airborne particles.  wee " e
Particle diameter, pm

Q ) (1 mm) (1 cm)
0.0001 0‘%1 001 * 0.1 1 10 100 1000 10
234308] 2 34s00| 234508] 2 34se8] 234se8] 2 34see] 2 34s0n| 2 34ses] 23
| | | [Ts000 | 1250 | 3"’1"1"-&”6 2l 0] 6| Iu;-lr
10 100 1000 10,000 2500| 625 | Tyler screen mesh
Equivalent AI A 5 b w00 (a8 |28 [pa| 8 | 4 |Ya]¥a
units|A. " -.--. +——H—— T
sizes ngstrém ( vory inf ) |- ‘ullj.é‘sgﬂo::|bl I/zll
| ll.“"."l I‘.‘l.‘lf".‘{’"
Elec o ik J Near A ]
X- rays Ultr “— infrared For..l.uw (radar, etc)
Gas | Solid Fume RNl Tt s S et 7]
Technical ;. F=—=---- Mist { Spray
ol | o s s Tt T Cly——— St Fine non_d-*—c,wmmd ——Gravel—
Common ofmasphedial | [ _____- T—smog 1~ Clouds and fog +++Mist28,T Rain
sp [l
T = “
SMO) — p—ul
e ]
R and fumes
He cloride»+«—Cement dust —
F2| Gk e | or st +—Beach sand—»
Contact.
\ ecul ,<—Catbonblud(—u<wnw—*—mwmadcoal—d
Io—Polmplgmem:—-u .lsﬂotmlonoruoo
Typical particies N, |CH, leZinc oxide fume - tinsecticide dusts
e ICO H,0 HCI CHy Colloidal 1+—} Ground taic ———
gas dispersolds Sica’ [«— Spray dried milk Lo
W PN ===
Altken = Alkall fume —»1 |+ Pollens —|
o — Milled flour ——t
________ ‘Atmospheric dust ——---| -~
+Sea salt nuclei* Nebulizer drops + t+Hydraulic nozzle drops»!
|Combustion, | Lung-damag| Pneumatic
nuclel nozzle drops
Red-blood-cell diameter (adults): 7.5 120.3u
le—Viruses —™ ——~ Bacteria———> Human hairt<
le—>+—Bird Flu (80-120 nm)
Je———>—SARS (60-220 nm)
T
F——IW—HE‘B,;‘M—-—M
«—1 Utlramicroscope *—>t«—}—Microscope - >
l¢ - - ———— Electron microscope — —4»
ey n—i—cmme—--—13utnaﬂon——«
Ultracentrifuge —————>'«——— Sedimentation —7 — *
'-————[—'Pem‘eotilﬁy'——ok—vubleroeye —
— Uight scattering *— -+« - ==~~~ % "Machine tools
\ -+« Electrical conductivity—  (micrometers, calipers, etc)
----- —1— Setting chambers ————
i n--—-Cean\‘ng‘aI separatc
Liquid scubbers ————
Types of S ool Tr——=1 |
gas - cleaning koL 2% Common air fitters]
equpmerd” | 0| 2 [ IHigh-efficlency alr filters —— -+« -{-impingement separators +——
Thermal ipitati 1
prec jon ki =
(used only for samphing) T i ical sep o=
Floctical B
| 1L HEPA Fil
le—Electrostatic - lonizing —»|
Electronic Filter - Non lonizin
- - - 4«—————— Bioterrorist Filter - Non lonizing ————————]
Reynolas  [16'2 10" 16", 10°, 0° 10, 10°10% 104 10°)10%, 10" 0" L w0’ w0® | w0® 0t
Terminal B0 (R T 0 0 O A T il il L T il B
1 atm. 5| 4 3 2 -1 0 1 2 3
10 10 10 0 107 54 10 10 10 0
MN"W‘ St B L Rl 0 e i W e O ] G B
g Reynolds ;15 13 2 2 9 -8 7 =6 -5 4 3 -1 0 1 2 3
e ho'® 16" 16°, hd? 1" 16 10° 107, [16° 16°, 16, [i0°, 10°, 10", [0’ w0, 10 W
spackic vl L o n:niufuhninnlinnlin|111m‘ﬂi s il
gravity o oG
- BC | ooty [10°..16°. [6% . 20 1w 6 Lt 6’ [, e [ u*
— P N L AR i 11 PR AT A RS N AEAS NET MK NETA NS MR R R 1 A h A
Particle -diffusion | at 25°C. 1,000 102 101 10t 10 0 0’ 10° 10’ 10"° 10"
coefficlent® _%%H?IHTIH?I $32 1 F3T U BRTAUERT L 4R4R % 1 eR4ME 1 €34T 1 34T 4 433
cm.?/sec. . lass 0° 43 '6°o 43 2 mqa 43 m—a° 43 167 a3 2 ‘d‘ne a3 10" a3 2 Dﬂataz
2BC i1 Ly ll'l"|'l'll'l'll‘l"|'l'l'll TR T T TN ll'l'll'ql"l L1 l'lllll 11'|”||m 110
2 3456 2 34568 2 34568 2 34568 2 34568 2 34568 2 34568 2 34568 23
0.0001 0.001 0.01 0 100 10,000

Particle diameter, um

* Molecular diameters calculated from viscosity data at 0°C.

+ Furnishes average particle diameter but no size distribution.

1 Size distribution may be obtained by special calibration.

% Stokes - Cunningham factor Included In values given for air
but not included for water.

usSun dalud N0
ALPINE Co., Ltd.

149/145-6 iy 13 nuumssinuu (95) chuadoudos siinonsniuiuu Sordaaunsanns 74130
149,/145-6 Moo 13 Peichkasem Rd., (95) Qomnoi, Kratumbean, Samutsakhorn 74130 Thailand ELEGNRONICHA I RYEIBTERY
Tel. +66 2431 2228-9 Fax: +66 2431 2909 www.alpinefilter.com




ALPINE
@ ELECTRONIC
AIR FILTER®

Medical Proved | Research & Development

www.alpinefilter.com

Il -T@ Electronic Air Filter

Electronic Air Filter Wuukunsasaumaagaiifilsr@ndnwgeaninsaidn
Air Pollutions Particle eivue 0.01 - 0.005 - 0.00125 luasau finsmasauunnsgu
susna dollusaniuaiiegenngantunsunng, anasuunaive warlseou
anaIMNIINALNINTINU

ZI\ s o.oﬁ N\ ASHRAE 52.2-1999
7 IEC 60335--2-65 {2005-09) & G ASHRAE 52.2-2007
ELECTRICAL SPECIFICATIONS FILTERS PERFORMANCE
OPERATING VOLTAGE (NOMINAL) : 24V AC. 50-60 Hz NOMINAL SIZE (IN.) : 24X 24 X 1 (HEIGHT X WIDTH X DEPTH)
ELECTRICAL INPUT : FLOATING INITIAL RESISTANCE (IN. WG) 1 .04 FINAL RESISTANCE (IN. WG) (.60
POWER CONSUMPTION @ 24 VAC : 1.6 VA ASHRAE STD 52.2-1999 TEST REPORT
OPERATING VOLTAGERANGE 1.8 V(Min) TO 30 V(Max) OR DC SPECIFIED TEST CONDITIONS @ AIRFLOW (CFM.) 472 TEMPERATURE (F) 75 RH(%) 39
’ ASHRAE DUST HOLDING CAPACITY : 79.90G
ELECTRICAL CONNECTION ¢ PG-06 PLUG C/W 8'(2.2 METRE) :
S & : 0. P/ :
LONG (2.5M) HOOK-UP CORD EFFICIENCE PERFORMANCE 1" Filter : 0.01 MICRON PARTICLES.
POLARITY : WHITE STRIPE INDICATES CENTRE PIN | NOMINAL SIZE (IN.) 1 24X 24 X 2 (HEIGHT X WIDTH X DEPTH)
EOR AC USE. +VS FOR DC USE INITIAL RESISTANCE (IN. WG) : 0.09 FINAL RESISTANCE (IN. WG) 1.00
SECONDARY HIGH VOLTAGE © BJKV4/- 0.5KV @ 1000MQ ASHRAE STD 52.2-2007 TEST REPORT
INTERNAL IMPEDANCE SPECIFIED TEST CONDITIONS : AIRFLOW (CFM.) 472 TEMPERATURE (F) 75 RH(%) 39
. ASHRAE DUST HOLDING CAPACITY : 84.30G
T TS N R EFFICIENCE PERFORMANCE . 2"Filter : 0.005 MICRON PARTICLES.
o 9
= UANNTTVNINU

o vhomtussuguuwinmdntihain gadudalsauacdoansn
« Non Ionizing Air Filtration hitlaagnlseq vl luAudsansausnaglifavianeg vinlvianlsn
. 'bindia Talauaaninenidals Tatlauiinafuly dudusnsathomnn
ialsadrdeyuarduasia Adulamnsedulandy Electronic Air Filter snansasndule
 Tuberculosis (TB) 0.3 - 0.5 luasau Lﬂutﬂamisﬂﬂommmpgjluﬂaoﬂ%‘nmmﬁ
1eiunudiv 6 Wau fou Research suanin-tan A 8atuihuaigsassy
o SARS 0.6 luasau / Bird Flu 0.08 1uasau / Virus 0.01 - 0.02 ‘luasau
o 3ailayn Sick Building Syndrome aousiiusiu dmnsuazaaliinfiaanuuusas
Afledetlagnnsdaidialuanans anszuueiasliuanA
- ALAY ) )
o dnfuaumauaudaisasieg dous waialse, wwaida, Liauazndulassiadl
(0.01 - 0.005 - 0.00125 1uasau) tu Filter eusied ) ‘
e @ Static Pressure Drop; 0.09 (Inch. WG) 1 Filter viun 2 §17 Amssinumuanen
vinbvitlsendanasou aaav angastaouenuu 10 1
o Aunuluszazdu adnileumn Air Pollutions nnafialuaians

3 149/146 rij 13 nuumwssinul (95) chuadoutios enensiuiuu sordaaunsanas 74130
usen ﬂﬂ]lllll A0 149/146 Moo 13 Petchkasem Rd. (95) Oomnoi, Kratumbean, Samutsakhorn 74130 Thailand
ALPINE Co., Ltd. 1o .66 2431 22289 Fax: +66 2431 2909



ALPINE

\/ ELECTRONIC

Medical Proved [ Research & Development

EXCELLENCE IN INNOVATION FOR ENVIRONMENT

We designs and manufactures Electronic Air Filter
The magnetic field - work in electricity. (Electrostatic Field Media Filter)
Non lonizing Electronic Air Filtration. The high performance that can
eliminate airborne Pollutant Particles.
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Our filters are able to trap the particles of Microorganism in air.
Some of them can be highly dangerous to your health (contaminants
such as Bacteria (M.tuberculosis), Allergens, Fungi, Viruses (Bird Flu,
Influenza A & SARS) Sick Building Syndrome (SBS), Oil smoke, Household
chemicals and Bioterrorist Attack)

Which is accepted by Experts and used in a High technology widely.
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Bioaerosols (Mold, Bacteria and Virus in the air) Particle size

Tuberculosis (TB) Particle size 0.5 -1 um
can live 6 months in the air cond room

COVID -19 Particle size 0.12 um
SARS Particle size 0.06 um
Bird Flu Particle size 0.08 um

Influenza HIN1 Particle size 0.10 um

AlpineFilter Trap Particle 0.005 um

HEPA or Normal medium Filter can not remove the bacteria and deceas

due to its size is out of capable range
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www.alpinefilter.com WIPO Award for Outstanding
Inventor 2007

FILTRATION FOR
CONMMERCIAL & HEALTHCARE 3UILDINGS

CORONAVIRUS Particle Size Electron micrographs
of negative-stained 2019-nCoV particles were generally spherical
with some pleomorphism. Diameter varied from about 60 to 140 nm.
Virus particles had quite distinctive spikes, about 9to 12 nm

ZIN, won. 1516-2549 ASHRAE 52.2 1999
EHEN N\ 7 IEC 60335-2-65 (2005-09) / ASHRAE 52.2 2007

PATENT #0301004040, #0401004853, #0602001386

wisaanannauuL NS LR un mageuguaud il dnieudmdniwia Emission
F I I C mmm‘d’t‘um'\mmmu (EMC : Electromagnatic Compatibility) Aun1Rg§1u CISPR 14-1 ¢
s e 2016, |EC 61000-3-2 : 2014 (HE) WA IEC 61000-3-3 : 2013 (VF) lutTrydudmnssuing

EMC : Electromagnetic
Compatibility

o ENC /I\ -
Qine sy SN P (S
AIR FILTER® Electromagnetic

Han. 1516-254 f
Miedical Proved | www.alpinefitter.com Certified Compatibility Tested 516-2549 Medical Proven

IEC 60335-2-65 Research & Development
(2005-09)
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www.alpinefilter.com

Il -T@ Electronic Air Filter

Electronic Air Filter Wuukunsasaumaagaiifilsr@ndnwgeaninsaidn
Air Pollutions Particle eivue 0.01 - 0.005 - 0.00125 luasau finsmasauunnsgu
susna dollusaniuaiiegenngantunsunng, anasuunaive warlseou
anaIMNIINALNINTINU

ZI\ s o.oﬁ N\ ASHRAE 52.2-1999
7 IEC 60335--2-65 {2005-09) & G ASHRAE 52.2-2007
ELECTRICAL SPECIFICATIONS FILTERS PERFORMANCE
OPERATING VOLTAGE (NOMINAL) : 24V AC. 50-60 Hz NOMINAL SIZE (IN.) : 24X 24 X 1 (HEIGHT X WIDTH X DEPTH)
ELECTRICAL INPUT : FLOATING INITIAL RESISTANCE (IN. WG) 1 .04 FINAL RESISTANCE (IN. WG) (.60
POWER CONSUMPTION @ 24 VAC : 1.6 VA ASHRAE STD 52.2-1999 TEST REPORT
OPERATING VOLTAGERANGE 1.8 V(Min) TO 30 V(Max) OR DC SPECIFIED TEST CONDITIONS @ AIRFLOW (CFM.) 472 TEMPERATURE (F) 75 RH(%) 39
’ ASHRAE DUST HOLDING CAPACITY : 79.90G
ELECTRICAL CONNECTION ¢ PG-06 PLUG C/W 8'(2.2 METRE) :
S & : 0. P/ :
LONG (2.5M) HOOK-UP CORD EFFICIENCE PERFORMANCE 1" Filter : 0.01 MICRON PARTICLES.
POLARITY : WHITE STRIPE INDICATES CENTRE PIN | NOMINAL SIZE (IN.) 1 24X 24 X 2 (HEIGHT X WIDTH X DEPTH)
EOR AC USE. +VS FOR DC USE INITIAL RESISTANCE (IN. WG) : 0.09 FINAL RESISTANCE (IN. WG) 1.00
SECONDARY HIGH VOLTAGE © BJKV4/- 0.5KV @ 1000MQ ASHRAE STD 52.2-2007 TEST REPORT
INTERNAL IMPEDANCE SPECIFIED TEST CONDITIONS : AIRFLOW (CFM.) 472 TEMPERATURE (F) 75 RH(%) 39
. ASHRAE DUST HOLDING CAPACITY : 84.30G
T TS N R EFFICIENCE PERFORMANCE . 2"Filter : 0.005 MICRON PARTICLES.
o 9
= UANNTTVNINU

o vhomtussuguuwinmdntihain gadudalsauacdoansn
« Non Ionizing Air Filtration hitlaagnlseq vl luAudsansausnaglifavianeg vinlvianlsn
. 'bindia Talauaaninenidals Tatlauiinafuly dudusnsathomnn
ialsadrdeyuarduasia Adulamnsedulandy Electronic Air Filter snansasndule
 Tuberculosis (TB) 0.3 - 0.5 luasau Lﬂutﬂamisﬂﬂommmpgjluﬂaoﬂ%‘nmmﬁ
1eiunudiv 6 Wau fou Research suanin-tan A 8atuihuaigsassy
o SARS 0.6 luasau / Bird Flu 0.08 1uasau / Virus 0.01 - 0.02 ‘luasau
o 3ailayn Sick Building Syndrome aousiiusiu dmnsuazaaliinfiaanuuusas
Afledetlagnnsdaidialuanans anszuueiasliuanA
- ALAY ) )
o dnfuaumauaudaisasieg dous waialse, wwaida, Liauazndulassiadl
(0.01 - 0.005 - 0.00125 1uasau) tu Filter eusied ) ‘
e @ Static Pressure Drop; 0.09 (Inch. WG) 1 Filter viun 2 §17 Amssinumuanen
vinbvitlsendanasou aaav angastaouenuu 10 1
o Aunuluszazdu adnileumn Air Pollutions nnafialuaians

3 149/146 rij 13 nuumwssinul (95) chuadoutios enensiuiuu sordaaunsanas 74130
usen ﬂﬂ]lllll A0 149/146 Moo 13 Petchkasem Rd. (95) Oomnoi, Kratumbean, Samutsakhorn 74130 Thailand
ALPINE Co., Ltd. 1o .66 2431 22289 Fax: +66 2431 2909
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Medical Proved [ Research & Development

EXCELLENCE IN INNOVATION FOR ENVIRONMENT

We designs and manufactures Electronic Air Filter
The magnetic field - work in electricity. (Electrostatic Field Media Filter)
Non lonizing Electronic Air Filtration. The high performance that can
eliminate airborne Pollutant Particles.
From 100-0.01-0.005-0.00125 Microns.

Our filters are able to trap the particles of Microorganism in air.
Some of them can be highly dangerous to your health (contaminants
such as Bacteria (M.tuberculosis), Allergens, Fungi, Viruses (Bird Flu,
Influenza A & SARS) Sick Building Syndrome (SBS), Oil smoke, Household
chemicals and Bioterrorist Attack)

Which is accepted by Experts and used in a High technology widely.

TRANE

Building Services

PATENT #0301004040, #0401004853, #0602001386

FILTERS GAN BE MOUNTED PANEL
TO PANAL WITH ELECTRICAL CONNECTION
movlu!DAs STANDARD TOALL

m DOUBLE PROBE POWER PACKS.

mmcmu MOUNTED I SAMPLE U.' CHANNEL
RETHOFITTED INTD EXITING FLLTER SUPPCAT
SYSTEMS, COVER STRIPS AND RUBSER INSERTION
STRIPS ARE AEQUIRED FOR SEALING FILTERS AND
MOUNTING FREMES

ZIN aE
‘<|7 &

e E /o
WIPO Award Gunlus Medal uen. 1516-2549 ASHRAE STANDARD
for Qutstanding SIIF 2006 IEC 60335-2-65 ASHRAE 52.2-76
Inventor 2007 HUNGARY (2005-09) ASHRAF 52.2-1999
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Gold Prize Gold Award 6 Invention Award  wviw.allergyuk.org
SIIF 2008 1IDC 2* BKK TH 2009  In 2004-5-6-7-8-9 NRCT ENGLAND
KOREA RUSSIAN-HISTC THAILAND
Bird flu & Bioterrorist
Attack Filter
us ﬂn ﬁ' ﬂ]lll |j' -:i 1 r'l' 0 149/145-6 11 13 auumissinuu (95) chuadoudios INonsTiuuu Sbrdoaunsains 74130

149/145-6 Moo 13 Peichkasem Rd., (95) Qomnoi, Kratumbean, Samutsakhom 74130 Thailand
ALPlNE co" l'td' Tel. +66 2431 22289 Fax: +66 2431 2909
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Carbon Dioxide ppm 1,859.00 1,770.00 -5% 1,000
Carbon Monoxide ppm 0.00 0.00 9
Air Temperature °C 27.30 26.20 4%  |22.5-25.5
Relative Humidity %RH 50.30 4240 -16% <70
Air Movement m/s 0.00 0.49 <0.25
Total VOC ppm 350.00 231.00 -34% 3
Carbon black mg/m’ 0.57 0.04 -94% 3.5
Ozone pphm 62.60 49.40 -21% 3
TSP(#humeny) ug/m’ 116.69 29.00 -75% -
PM-10(Auzwna 10 Wasay) | pe/m’ 50.50 14.70 71% 150
PM-2.5(fluurn 2.5 Wasaw) | pg/m’ 9.50 3.70 61%
PM-1(Aunura 1 asan) ug/m’ 2.70 1.29 -52%
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The Center for Disease Control
Analysis of What Causes Allergies
HEPA+ HEPA -
Electronic Filter + Electroflic Filter +

HEPA +,-

' Electronic Filter + '

PURIFICATION IS THE ONLY SOLUTION
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Model

Air Flow
Voltage
Power Cons
Fan Speed
Operation
Cover Area

Air Change/Hr
Dimension
Weight

ELECTRERDE GIR FLTER

PT-100

100/200/300/500 CFM
120~220~240/1PH/50-60 Hz
37 Watts

4 Speed (Lo, Me, Hi, Turbo)
Push Botton Control/Remote
20-25 M?

12 ACH

H50xW36xD23 cm.

6.5 Kgs.

RourDIUADUCT, RODUOU, RODWH-AOUWIIOOS, RODASIDISAAUI, AATANUONSSU

Model

Air Flow
Voltage
Power Cons
Fan Speed
Operation

Cover Area

Air Change/Hr
Dimension
Weight

Model

Air Flow
Voltage
Power Cons
Fan Speed
Operation

Cover Area

Air Change/Hr
Dimension
Weight

PT-600

700/900/1100 CFM
120~220~240/1PH/50-60 Hz
145 Watts

3 Speed (Lo, Me, Hi)

Push Botton Control /
Wireless Control

50-60 M?

15 ACH

H95xW50xD35 cm.

30 Kgs.

PT-900
900/1100/1300 CFM
120~220~240/1PH/50-60 Hz
98 Watts

3 Speed (Lo, Me, Hi)
Push Botton Control/
Wireless Control
70-95 M?

13 ACH
H84xW78xD38 cm.
42 Kgs.

RobwWNWuAUID, RovasoolsA, Rovrulknddouch, AATAAULY, AATAEOJIAED “ad
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EMC : Electromagnetic
Compatibility

7 Invention Award
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NRCT THAILAND

www.alpinefilter.com

ALPINE
ELECTRONIC
AIR FILTER®

Medical Proved | www.alpinefilter.com

AlpineFilter

ASHRAE STANDARD
ASHRAE 52.2 1999
ASHRAE 52.2 2007

www.alpinefitercom
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- EMC Test (Electromagnetic Compatibility) PTEC
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