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O NHIEM KHONG KHi VA CACH KHAC PHUC
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/Cé 3 dang 6 nhiém khong khi:
1. O nhiém dang khi

2. O nhiém virus, vi khuan

3. O nhiém dang hat
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@ NGUON PHAT SINH

Céc loai 6 nhiém nay phat sinh tir ca
hoat dong hang ngay trong céng nghiép,

@

20 s
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NO NO

O nhiém khi doc hai co
thé gay tir vong chi trong

Khi déc

sinh hoat clia con ngu&i va tir cac do vat
ngudi bénh, nguén bénh.

2
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€ KiCH THUOC

30s.

Nguyén tur 10 pm
l l

1. Dang khi: kich thuéc nguyén tor nho
nhat dén 10 pym

2. Dang virus, vi khuéan: 10 ym dén 1 ym
3. Dang hat: PM1, PM2.5, PM10

GIAI PHAP
Hat Carbon
hoat tinh
ngam tam

O GIAI PHAP

/Dl‘mg bd loc khéng khi Camfil - Air Filtech\
dé loai bo 6 nhiém
1. Loc Carbon: khtr mui va khi

2. Loc HEPA: loc virus, vi khuén, bui min

\3. Loc Thé: loc bui I&n va bao vé HEPA j

Loc Carbon

Test theo

© TIEU CHUAN Tiéu chuin 1SO 10121

Cha thich:
B K<hi doc
I Virus/ Vi khuén
Bui (PM1, PM2.5, PM10)
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Virus/ Vi khuan

Covid-19

Bénh than

O nhi&m virus vi khuén cé

thé lay lan va gay tir vong

do bénh tat, co thé gay
t&r vong trong 3 nam.

S ves [ vkewi 2

102 um 0.1 upm 1um
| | |

GIAI PHAP

Loc HEPA
Tiéu chuan EN 1822

Phuong phap MPPS Test (Hat bui 0.1-0.2um)

o | . Hat bui thuong
L | ey
N . e
\'1: B | & : PM2.5
e | AN PM1
“Q
> (i

O nhiém bui lau dai gay

anh hudng dén slrc

khoe, co thé gay tir vong
trong 30 nam.

1um 2.5 um 10 pm 100 pm

GIAI PHAP

Loc HEPA + Loc thé
EN 1822/ 1SO 16890 / EN 779
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1. PHAN LOAI CHAT LUO'NG KHONG KHi NGOAI TRO'I ODA: Outdoor Air s

Bang 1: Phan loai chat lwo'ng khéng khi twro'i ngoai tro'i

Duya trén huwgng dan ctia To chire Y té Thé gidi - WHO, chat lurgng khéng khi turoi ngoai troi dugc
chia lam 3 loai: Khu vurc néng thén - ODA1, Khu vure thi trédn - ODA2 va khu viure thanh pho - ODAS.
Cac cép ODA nay duoc phan chia bai sy khac nhau cua ndng bui min trong khéng khi, cu thé la:

Coboe | wa

Khu vuc ndong thon.

Méi trud’ng dién hinh

N6ng dé bui min it.

ODA1 Ap dung theo huéng dan cuia T6 chirc Y té
Thé gi¢i (WHO) (2005):

No6ng do trung binh hang ndm
PM2.5<10 pg/mé va PM10<20 pg/m®.

Khu vure thi tran.

Néng dd bui min cao.

ODA2
Ap dung khi t6n tai nong d6 bui min PM
vugt quy dinh cua WHO, [én t&i 1.5 an:
PM2.5=15 pg/m? va PM10<30 pg/mé3.
Khu vuc thanh thi.
Néng dé bui min cuc cao.

ODA3

Ap dung khi ton tai néng dé bui min PM
vuot hon 1.5 lan quy dinh cia WHO,:
PM2.5>15 pg/mé va PM10>30 pg/méd.
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2. PHAN LOAI CHAT LU'O'NG KHi SACH CAP VAO PHONG SUP: Supply Air ==
Bang 2.1: Phan loai chat Ilwo'ng khi sach cap vao phong (SUP)
Khi sach da loc c6 nong do bui nho hon % mirc khuyén nghi cia WHO (2005): PM2.5<2.5 pg/m?

va PM10<5 pg/m3

Khi sach da loc c6 noéng do bui nho hon Y2 mirc khuyén nghi cua WHO (2005): PM2.5<5 ug/m?
va PM10<10 pg/m?

Khi sach da loc c6 nong do bui nho hon 3% mdrc khuyén nghi ctia WHO (2005): PM2.5<7.5 pg/m?
va PM10<15 pg/m?

Khi sach da loc c6 ndng do badng mirc khuyén nghi cua WHO (2005): PM2.5<10 pg/m?®
va PM10=<20 pg/m?

Khi sach da loc c6 nong do bui nho hon 1,5 [an mirc khuyén nghi cua WHO (2005): PM2.5<15 ug/m?
va PM10<30 pg/m?

Bang 2.2: Hiéu suat t3i thiéu dé xuat tuy thudc vao loai ODA va SUP

Yéu céau khi cap SUP

SUP1* Sup2* SUP3** SUP4 SUP5
PM25<25 | PM25<5 PM25<75 | PM25 <10 PM2.5 < 15
PM10<5 PM10 < 10 PM10 < 15 PM10 < 20 PM10 < 30

<20

ODA1 <10 60% 50% 60% 60% 50%
ODA2 <15 <30 80% 70% 70% 80% 60%
ODA3 >15 >30 90% 80% 80% 90% 80%

Gié tri PMx la gi4 trj trung binh hang nim tinh béng ug/mé
* Cap loc cudi cung yéu cau higu suét loc t6i thiéu ISO PM1 50% ** Cép loc cudi cling yéu cau hiéu suét loc ti thiéu 1ISO PM2.5 50%
Cac gié tri hiéu suét dugc trinh bay ap dung cho bo loc don va hé théng loc nhigu giai doan véi hiéu sudt tich Iy.

Khuyén nghi st dung bé sung bé loc khi, mui
Theo quy dinh EN 16798-3: 2017, d& nghi 4p dung cac bd loc khi, mui b6 sung dé két hop vai loc khi dang hat truyén
théng cho hé thong loc véi chat lurong khéng khi ODA va yéu cau SUP nhu mé ta bén dudi:

Bang 2.3: Bang khuyén nghi dung bd loc khi, mui b6 sung nang cap cho hé théng loc

Yéu céau khi cap SUP

bt T DT TN T TR

Chat lwo'ng

ODAG)1 Khuyén diing
ODA(G)2 Béat budc Khuyén dung
ODA(G)3 Bat budc Bat budc Khuyén dung

Bang 2.4: Bang khuyén nghi cap dd loc tuy theo méi trwro'ng ODA va yéu cidu SUP

Chét lwrong Yéu cau chat lwong khéng khi trong phong SUP

B I T - T
F9 F8 F7 M5

ODA1
ODA2 F7+F9 M5+F8 MS+F7 M5+M6
ODAS3 F7+GF*+F9 F7+GF*+F9 MS+F7 M5+M6

Ngudn tham khao ODA va SUP: Eurovent REC 4-23 - Selection of EN ISO 16890 rated_airfiltericlasses for general ventilation applications - 2017
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Bang 2.5 : Vi du cac SUP two'ng (rng trong y t€, thu’'c pham va céng nghiép Bang 2.6 : Vi du cac SUP tuwo'ng rng trong dan dung va thwo’ng mai

Ung dung théng gié dién hinh

Céap do - n e e Céip do
U'ng dung thong gi6 dién hinh

Ung dung yéu cau do sach cao.
Vi du: Bénh vién, nha may duoc pham, dién

SUP1 tr va cong nghiép quang hoc, cung cép SUP1
khéng khi cho phong sach.
Cong trinh céng cdng, moi
ngu'@i danh nhiéu thé'i gian
luru tra.
U'ng dung yéu cau dd sach trung binh. Vi du: Trudng mAu gido, van
supz Vi du: San xuét thuc pham va do uéng. SUP2 phong, khach san, khu dan
cu, tdéa nha, phong hop,
phong trién 1am, hoi nghi, hoi
trwdng, nha hat, rap chiéu
phim, phdong hda nhac.
Cong trinh cong cdng, moi
" B S , ngu&i thuo'ng cé thei gian
U'ng dung yéu cau dé sach co’ ban. Iwu lai ngn han.
SUP3 Vi du: San xuat thuc pham va dé udng véi SUP3 Vi du: Khu Iy trir, trung tam
nhu cau vé sinh co ban. 5" 4 L .
mua sam, phong giat, phong
may chu, phong may
photocopy.
. R L Cong trinh it nguwei di lai
U'ng dung khéng yéu céu dd sach. va danh théi gian lwu lai
SUP4 Vi du: Khu vyre san xuét chung trong nganh SUP4 cwc ngan.
céng nghiép 6 t6. Vi du: Phong vé sinh, phong
luru trir, cau thang.
U'ng dung céng nghiép ning.
9 .aung g g’( Ll Céng trinh hiém cé6 nguwoi
Khu vuc san xuat cua nganh céng di lai.
SUP5 nghiép nang. SUP5 :

Vi du: Nha may thép, 10 luyén kim, nha
may han.
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Vi du: Phong rac, trung tam
dir liéu, ham dau xe.
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3. ACH VA YEU CAU CHAT LUO'NG KHONG KHi TRONG PHONG s

Sé Ian thay déi khéng khi méi gio (Air Changes per Hour: ACH) Ia rdt quan trong khi luia chon hé
thong loc khong khi, ACH ty 1& thuan véi dé sach cua phong. Theo khuyén cao cua EPA, ASHRAE
va Engineering, chi s6 ACH trong khdng gian sinh séng cuia con ngu'éi nén & mirc 5. Tirc 1a, moi
12 phut/lan toan bd khéng khi trong phong sé dugc lam sach. Tuy nhién, trong méi khéng gian khac
nhau thi can chi s6 ACH khac nhau. Néu quy khach can hé tro tinh toan cai thién chat lwgng khéng
khi theo nhu cau cua minh (van phong, phong ngu, bénh vién,...). Xin vui long lién hé véi AIR FILTECH
theo s6 Hotline: 08 999 44 666.

CMH (mé/h)

Bang 3.1: ACH mét sé khu vurc tiéu biéu ACH =

Volume of room (m?3)

Khu vuc

ACH (lan/gio’)

Khu vu'c

ACH (lan/gio’)

Khoéng gian cong cdng Khu vu’'c cong cong

Khéng gian chung Van phong

Khéng gian chung Té6i thiéu la 4, trung binh 12 5 Phong lam viéc 6-8

Ngéan hang, tdéa nha céng cong 4-10 Phong an 7-8
Trung tam thuong mai, ctra hang 6-10 Phong hdi nghi 8-12
Quan ca phé, phong an 12-15 Phong y té 9-10
L&p hoc 4-12 Phong in 10-12
Phong cau lac b6 12 Phong may tinh 10-14
Nha hang / phong an nha hang 8-12/12 Khu hat thube 13-15
Van phong cong cong 3-4 Khu &n uéng 8-10
Khu thirc an 10-12
Nha bép 14-18
Quay Bars 15-20

Khu vue ACH (lan/gio) Toa nha

Phong ngu 5-6 Ctra hang 6-10
Phong tadm 6-7 Tién sanh 8-10
Phong khach 6-8 Nha tho 8-12
Phong an 7-8 Phong nghi ngoi 10-12
Phong gidt i 8-9 Phong hdi nghi 12-14
Phong hut thuée 15-20

www.airfiltech.com.vn

VUNG THO' - BREATHING ZONE

Hué'ng dan dat may

—_— T
e Khi sach —
-

HEPA
Filter

fFan

Outlet ?\\

| |

P
i "

Recirculated
Air \)

7

* Breathing zone center point

*Cross point of the two lines

) ZThermaI plume ®,v)
ool
LRORS
Line_4

Line_3

Vung Tho
Breathing
Zone 4

8

Sampling Point

1800mm 0.95m \ Brezagzieng
Source ?
1.7m
1000mm — Work Table
0.85m
Gap
400mm (=0 or 0.1m)
0.2 0or 0.3m
2 \lessel and Reciprocating Shaker
2.5m
S
e . )

www.airfiltech.com.vn




ACH LINH VU'C BENH VIEN =o——

Theo Trung tdm Dy phong va Kiém soat bénh tat Hoa Ky (U.S. CDC) thi s6 Ian thay déi khdng khi
(ACH: Air Change per Hour) va cach bd tri hwéng gio cho ngurdi lay nhiém nhu Lao, SARS, Covid-19
nhu sau:

HEGATIVE FRESSURE ISOLATION WITH DIRECT QUTOQOR EXHAUST 4 [— ' ( . )
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Bang 3.2: ACH khu vu'c bénh vién

e Hiéu suat Hiéu suat Nhiét do Do 4m Ap suat
: tang loc so’ cap tang loc thir cdp °C (Min - Max) phong
Phong mé ePM Coarse 90% - MERV7 ~ ePM, 85% - MERV14 25 21-24°C 50 - 60 + Positive
_Phong ePM Coarse 90% - MERV7  ePM, 85% - MERV14 12 24°C 30 - 60 + Positive
diéu dudng
Phong hoi sic ~ ©PM Coarse 90% - MERV7  ePM, 85% - MERV14 6 24°C 50 - 60 + Positive
Phong chdam séc  ePM Coarse 90% - MERV7 ~ ePM, 85% - MERV14 6 24°C-27°C  30-60 + Positive
déc biét
Phong bénh nhan  ePM Coarse 90% - MERV7  ePM, 85% - MERV14 2 24°C -- = equal
Phong cach ly ePM Coarse 90% - MERV7 ePM, 85% - MERV14 12 24°C -- - Negative
Phong diéu tri ePM Coarse 90% - MERV7 - 6 24°C - = equal
Phong thurc pham ePM1 70% - MERV13 -- 10 24°C - = equal
Phong quan tri, o\ Coarse 90% - MERV7 - - 24°C - - equal
diéu hanh
Khu vure rac thai,  .pn; coarse 90% - MERVZ - 10 24°C - - Negative
ddé 6 nhiém
Chup khithai - 5 99 9704 - HEPA H13 - - - - - Negative

(exhaust hood)

Ghi chu: Chi tiét hudng déan clia CDC https://www.cdc.gov/infectioncontrol/guidelines/environmental/appendix/air.html#tableb2
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4. HUO'NG DAN CHON MAY LOC KHONG KHi THEO NHU CAU SU’ DUNG s

1. Chon may loc trong cong nghiép, bénh vién, trung tdm thuong mai:
Diéu quan trong nhat la chi s6 ACH, chi s6 nay ti 1é thuan vé&i dé sach cla phong
Bwdc 1: Xac dinh céng suat may loc (m®h) CADR = volume x ACH

« Volume =Thé tich phong = dién tich x chiéu cao.

» ACH = Air Change per Hour. Chi tiét trong bang 3.1 va 3.2

Bwé'c 2: Theo huéng dan cua Tiéu Chudn Chau Au Eurovent 4/23 — 2017 va WHO ta chon dugc loc tinh/HEPA va loc
than hoat tinh trong bang 2.2 va bang 2.4.

/\Ii du vé cach chon may loc: \

Chon may loc cho phong Qudc té tai TRPHCM, dién tich 100 m?, chiéu cao 3,3 m.
Buwéc 1: Xac dinh luu lugng khi can cép:

- Thé tich phong: 330 m® (100 x 3,3) @ @
- S6 lan thay déi khi ACH: 6 [an/gidr (bang 3.1 va 3.2)
== Luwong khi sach cén cép/gid: 330 méx 6 lan/gid = 1980 m¥h
Bué'c 2: Xac dinh chét lugng khi va chon loc:
- Chét lrgng khi khu vure TP. HCM thuéc ODA 3 (Theo bang 1)
- Chét lrgng khi trong phong SUP 2 (bang 2.5)

= Chon loc: Hiéu sudt loc t6i thiu ePM1 >80%, va loc carbon than hoat tinh (bang 2.2 va 2.3)

Chon may CleanAir 2000 cé luu lugng 2,000 m?/h cé trang bi loc EPA, E11, hiéu suét 99.5% hat
k0.1-0.2 micron (hodc ePM1 80%) co trang bj loc carbon than hoat tinh. (chi tiét trong catalogue). / ==
""""\n—-—"‘\r
Cht y phong c6 trang bj diéu hoa trung tdm cd thé khdng cén trang bi thém may loc khéng khi vi da cé lpc trong AHU va \B J

ACH durgc tinh theo cach trén. Néu mudn trang bj thém thi s6 ACH sé <6 1an/gi¢r va cd thé chi con 2-4 1an/gicr.

2. Chon may trong dan dung:

Dura vao dién tich phong EPA - Trung Tam Bao Vé Méi Truro'ng Hoa Ky khuyén céo luu lwgng CADR cho may loc khong
khi dan dung nhu sau:

Céng suat may loc CADR m3/h (Clean Air Delivery Rate)

Dién tich phong( ft?) 100 200 300 400 500 600
Dién tich phong m? 9 m? 18 m? 27 m? 36 m? 45 m? 54 m?
Thé tich = dién tich x chidu cao 2.4m 21.6 43.2 64.8 89 108 129.6
CADR t6i thiéu (m3/h) 108 216 324 445 540 648
ACH s6 lan thay déi khi /1 gidr 5 5 5 5 5 5

Luu y biéu dé nay ude tinh cho phong trén cao 8 feet=2,4 m. Néu phong c6 trén nha cao hon, ban can chon mét may loc khdng khi véi CADR cao hon.

/VI' du: Chon may loc cho phong ngu 25 m? cho khu vuc tai TP. HCM. \ )
Buwérc 1: Xac dinh luu lugng khi can cép:
- Dién tich phong 25 m2. Tra bang bén trén ta cé CADR 324
= Chon may luu lugng t6i thi€u 300 m3/h (25 m2x 2.4 m x 5 lan/gio = 300 m¥/h)
Buwéc 2: Xac dinh chét lugng khi va chon loc:
- Chét lwgng khi khu viyre TP. HCM thuéc ODA: 3 (Theo bang 3)
- Chét lrgng khi trong phong SUP: 2 (Theo bang 4)
= Chon loc: Hiéu suét loc t6i thiéu ePM1 >80%, va loc carbon than hoat tinh (bang 2.3 va 2.4)

Dong may loc khéng khi dap (rng nhu cau nay la: SafeAir 300 (SafeAir 301-303 > 300 m3/h) ctia Coéng

Ty CP Air Filtech (chi ti€t theo catalogue). /

\_
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5. TINH TOAN, SO SANH TONG CHI PHi SU’ DUNG MAY LOC KHONG KHi  messsm—

C6 2 tiéu chi so sanh: 1. Céng nghé loc va lgi ich strc khoe | 2. Chi phi str dung

1. Cong nghé lgc va lgi ich stirc khoe (Theo khuyén céo cua EPA - Co quan bao vé Méi trwdng Hoa Ky):

Chi nén str dung may loc thuan HEPA dé an toan. EPA khuyén cao khéng nén sir dung may loc khéng khi tao Ozone hay
tia plasma vi chat Ozone O, la chat doc gay hai cho da va phdi.

2. Chi phi str dung may ( ap dung déi v&i may chi sir dung loc HEPA):

Téng chi phi = 1. Gia may + 2. Chi phi thay loc + 3. Chi phi dién nang

3. Bé t6i wu chi phi trong qua trinh str dung, ta can luu y:

3.1. Chét lurong loc:

3.1.1. Chon loc HEPA:

Loc HEPA cong nghé sgi thuy tinh (Glass Filter), trung binh 1 m? mang loc sé loc dugc 100 m® khéng khi sach tai chénh
ap (d6 nghet) 250 Pa. Dién tich loc ting 1,5 Ian thi tudi tho loc ting 2 lan. Tinh dién tich mang loc béng céng thirc: Téng
sO mui x 2 (Ian chiéu dai + chiéu rong mdi).

Loc HEPA phai co giodng (Gasket) lam kin va test hiéu suét loc (MPPS test) cho tirng céi riéng biét.

Loc HEPA Air Filtech

Loc HEPA may thu'o'ng mai

3.1.2. Chon loc than hoat tinh:
Loc than hoat tinh c6 thé hap phu lugng chéat doc hai t6i da 65% trong lugng clia nd. May loc khéng khi cé khéi lurgng
than hoat tinh I&n thi gia thanh cang cao, th&i gian sir dung cang lau va nguorc lai.

| > o

Loc Carbon may thu'o'ng mai

Loc Carbon Camcarb CG

3.1.3. Chon quat:
Nén chon may loc str dung quat EC - cho ddng co bén bi, ém &i va tiét kiém nhat. Theo nghién clru clia hang phat minh
quat EC Ebm-papst - Birc, quat EC tiét kiém hon 50% dién nang so véi quat AC théng thudng. Theo théng ké bang 3.

Pong co’ EC Motor AC thuo'ng
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Bang 3: bién nang tiéu thu cua dong co’ EC va AC

Load duty cycle Annual hours per load case | AC: power requirement with | EC: power requirement with / ap \
shutoff kWh per year speed control kWh per year EC-matar
an
876

3-AC moter

10% at 100% 6.482 5.852 -0

30% at 75% 2.628 14.585 7.464 F e 1-AC metor

P

40% at 50% 3.504 12.965 2.943 2 s
20% at 25% 1.752 3.241 193 5 a0
8.760 37.274 16.451 JEZ 30

- - . = Shaded pale

At this load profile, the annual energy consumption is reduced by: 56% 20 metar
10
Savings from EC Savings from EC Savings from EC Savings from EC o
per year (0.09€/kWh) per year (0.12€/kWh) per year (0.15€/kWh) per year (0.18€/kWh) 053 100 150 0 250 300 350 400 450 SO0

1.874€ 2.499€ 3.123€ 3.748€ \ Cowtput powar P2 (W) /

3.1.4. Can loc thé:
DPé loc HEPA hoat dong t6t va tudi tho cao, ban can chon may c6 loc thé. Loc thé can c6 Kha nang gitr bui (DHC - Dust
Holding Capacity) cao. DHC ty 1& nghich vé&i hiéu suét loc bui.

PG
A
92006

r

Loc Th6é may thu'o’ng mai

4. Nhirng luu y khac:

4.1. Chl y dén CADR:

May loc khéng khi thuong mai thuong giam 50-80% hiéu suét loc sau 3-6 thang str dung. Nguyén nhan do may bi nghet
b&i dién tich mang loc HEPA hodc loc thdé qua thap. Cac nha san xuat thurorng tinh chi s6 CADR & ché do chay turbo va
loc con sach, nén chi s6 nay chi cé y nghia vé mét ly thuyét. Tét nhat, ching ta nén chon CADR >= luru lugng gio can
loc trong 1 gi& ( Required Clean Air Flow).

4.2. Chu y chénh ap thay loc:

Chénh ap ghi trong catalogue cua bd loc dugc goi la chénh ap ban dau. Ching ta nén chi y, may loc hoat déng tot khi
téng chénh ap cac bo loc dudi 200 - 300Pa. Luu lwgng quat va cét ap quat phai luén 16n hon Iuru lwgng loc va chénh
ap (d6 nghet) cua loc. Chénh ap khuyén nghj thay loc dugc tinh bang cach gdp déi chénh ap ban dau hodc theo
khuyén céo.

4.3. Khéng can ozone:
Theo EPA, chuing ta khéng nén chon may loc c6 chirc nang san sinh ozone. Vi day |a chét gay kich (rng manh va co thé
g4y ung thu phoi.

4.4 Khong can UV:

Ciing theo EPA va NCBI (Trung tam céng nghé sinh hoc qudc gia Hoa Ky), thi tia UV két hop vai HEPA khdng lam tang
hiéu suat loc. Vay nén, chi sir dung may loc dung HEPA 1a du.
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MAY LOC KHONG KHi SAFEAIR 300

1. Loc HEPA H13

/LQC HEPA H13 theo tiéu chudn Chau Au EN1822

« HEPA H13 hiéu suét > 99,95% ( MPPS Test hat 0,1-0,2 um)
chuyén diing cho bénh vién, céng nghiép dé loc vi khuén,
vi rat va cac hat < PM1.

- Dién tich mang loc I6'n 5.1-8,7 m? gép 2-3 lan cac may
thong thudng. Giam chénh ap (nghet bui) tang tuéi tho
gép 3-4 lan va tiét kiém dién hon.

+ 100% HEPA déu dugc Test Report riéng biét trurére khi
Xuét xweng.

- Gioang-Gasket dugc ré6-bot phun lién tuc khdng moi néi
dam bao chéng ro ri cuc bd < 0,01% theo tiéu chuan
EN14644-3 (ISO 5-ISO 7).

- Khung loc HEPA béang kim loai chac chén gitp ép kin
loc va tranh mop meéo.
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2. Loc Carbon Camcarb CG
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Loc Carbon Camcarb CG
chuyén dung dé xtr li mui va khi
doc hai vai khoi lugng Carbon
I6n, 1én t&i 4 kg. Vat liéu Carbon
co6 nhiéu lya chon phu hop véi
trng rng dung xur ly mui, khi
khac nhau.

/

.

Dién tich mang loc 16n xép theo kiéu zic-zac (chir V)
lam tang kha nang gitr bui (DHC: Dust Holding
Capacity), giam nghet, tiét kiém dién bao vé tét cho
HEPA va bao vé hiéu suét lam viéc cua may loc.
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4. Quat EC - Ebmpapst

[

Quat EC Ebm-papst san xuat tai B¢, nha phat minh déng co EC siéu

ti€t kiém dién (hon 50% so v&i quat AC thong thuong) gidp giam khi

thai CO,.

« Cong nghé EC tiét kiém dién hon so vé&i Inverter két hop motor AC.

- Tudi tho vong bi lén dén 40.000 gidr (5 ndm str dung 24/24 hodc 15 ndm
8h/24h).

- Quat EC d6 rung va do 6n thap, cép bao vé IP54.

. C6 cong két néi BMS véi quat EC.

. Pong co canh quat ngoai — Lam méat — Tang tudi tho.

« Bao vé qua tai nhiét (TOP).

« Kiém tra d6 rung: tuan tha Tiéu chudn Chau Au DIN IEC 68, Muc 2-4.

« PO can bang tuan tha DIN I1SO 1940 va G6.3.

. Tai trong rung séc: tuan thu tuan tha Tiéu chudn Chau Au DIN IEC 68
Muc 2-27.
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5. Than may

-

. Buoc lam bang khung thép chac chan.

- Hoan thién bang SS430/ son epoxy.

. C6 4 cong do chénh ap, nghet loc.

« HOp dap rng DOP test (Integrity test) la 1
tuy chon trong cac irng dung phong sach,
bénh vién.

.

<

6. Diéu khién

« Diéu khién nut van 0-10 V hodc két ndi BMS
« Lua chon nang cao:
- Diéu khién téc doé may theo cam bién bui PM 2.5
hoac chénh ap
- Theo doi dir liéu khdéng khi tir xa qua dién thoai
hoac web.
- Cai dat may ty déng chay theo thoi gian.
- Kiém tra mlrc d6 nghet cua loc.
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DONG MAY LOC KHONG KHi SAFEAIR 300

U'u diém san pham

L « Loc vi khuan, virus, PM2.5, PM1
| B * Loc khi déc hai (VOC, Formaldehyde, SO2..)
4

- Siéu tiét kiém dién, dd 6n thap, tudi tho cao
« Hiéu suét loc cao, véi chi phi thay loc thap, it phai thay loc

U'ng dung: Cho bénh vién, phong kham, van phong nhé
" vavira, c6 dién tich 25-30 m? véi ACH = 5 va t6i da 80

m? véi ACH =2

Ngu6n dién (V): 1 pha 220 V, 50 Hz

Loai: May loc khéng khi

Luu lwo'ng: 0-400 m3/h

Diéu khién: T8¢ dd quat 0-10V hoéac ké&t néi BMS

Lap dat: Treo tran hodc dat san

Thiét ké: Thép son tinh dién (trdng)

Dién tich phong: Max 80 m?

bién nang Luu lwong/
tiéu thu C&u hinh may chénh ap
t6i da Model/ Dién tich mang loc hoac khai lwg'ng Carbon danh nghia

(W) (m®/h/Pa)

Luu lwong/
chénh ap
(m3/h/Pa)

Kich Coéng suit
thuéc may
(m3/h/Pa)

(W x H x D)

SafeAir 301 700 x 310 x 364  400/300 25 83

*1 Loc Thé tdm Carbon CityPleat 285x285x95 750/110 400/80

) *1 Loc HEPA CET13-287x287x292-OP-WW / 5 m? 475/250 400/220
SafeAir 301-V 310 x 850 x 364  400/300 28 83

SafeAir 302 1000 x 310 x 364  320/322 25 83 *1 Loc thé 30/30 287x287x95 / 0.65 m? 850/70 320/40

* 9 L&i Carbon CamCarb CG600 LGS048 / 4.3 kg 400/131 320/82

SafeAir 302-V 310 x 1150 x 364  320/322 28 83 *1 Loc HEPA CET13-287x287x292-OP-WW / 5 m? 475/250 320/200

SafeAir 303 1000 x 310 x 364  320/282 25 83 *1 Loc thé 30/30 287x287x95 / 0.65 m? 850/70 320/40

*9 L6i Carbon CamCarb CG600 LGS048 / 4.3 kg 400/131 320/82

SafeAir 303-V 310 x 1150 x 364  320/282 28 83 *1 Loc HEPA DE13-287x287x292-P0 / 8,7 m? 660/250 320/160

~ Loc G4 tam Carbon: . = .
Loc tho G4: 30/30 CityPleat Théng sb loc 30/30 CityPleat

Kich thuéc 287x287x95 mm 285x285x95 mm
Model 30/30 287x287x95 CityPleat200
285x285x95
Dién tich Mang loc 0,65 m? -
Luu lugng 850 m%/h 750 mé/h
Chénh ap ban dau 70 Pa 110 Pa
Loc HEPA: Loc HEPA: n <
Absolute CE Absolute DE Théng s6 loc Absolute CE Absolute DE

Kich thuéc 287x287x292 mm 287x287x292 mm
Model CET13-287x287x292 DE13-287x287x292
-0P-WW -PO-WW
Dién tich Mang loc 5 m? 8,7 m?
Luu lugng 475 m3/h 660 m3/h
Chénh ap ban dau 250 Pa 250 Pa
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Loc Carbon: 9 16i CamCarb CG CamCarb CG 600 - SafeAir 300

Vat liéu hap phu LGS048
Luu lugng 320 m3¥/h
Nhiét do toi da 40°C

Theo'i gian dung Carbon may SafeAir 300

eww [ e [ weew | vewn |

The'i gian Hoat dong | Hoat dong | Hoat dong | Hoat dong | Hoat dong | Hoat dong
Hiéu suat (thang) 24h/ngay 8h/ngay 24h/ngay 8h/ngay 24h/ngay 8h/ngay
'(%) (thang) (thang) (thang) (thang) (thang) (thang)
80 26.3 79 4.4 13.2 1.6 4.8
70 35.3 105.8 5.5 16.4 1.9 5.8
60 42.6 127.7 6.4 19.1 2.2 6.6
50 49.3 147.9 7.2 21.5 2.5 7.4
40 56 168.1 8 23.9 2.7 8.2
30 63.4 190.1 8.9 26.6 3 9
20 72.3 216.9 9.9 29.8 8.8 10
10 85.7 257.2 11.6 34.7 3.9 11.6

Ndng d6 VOC-BTEX dau véo tai nhiét do 28°C, d6 4m 50% USA (nhiéu thanh phé): 0,03 | Trung Quéc (Thugng Hai): 0,301 | Viet Nam (Ha Noi): 1,044 (mg/m?).

Hiéu suat va tho'i gian dung Carbon SafeAir 300
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*Hoat déng 8h/ngay Hiéu suat (%)
Ghi cha:

Tinh toan trén phan mém ctia Camfil "CFSS - Central Station".

*S6 lidu dau vao theo ngudn tir Trung tdm Théng Tin Cong nghé Quéc Gia Hoa Ky va Tap chi cua Vién Han Lam Khoa Hoc va Céng Nghé Viét Nam (NCBI: National Center

- for Biotechnology Information| VJS: Vietnam Journal of Science and Technology). S6 liéu chi la dir liéu qua khir tai nhirng thoi diém va khéng gian cu thé, thurc té cac s6
ligu nay sé thay déi tuy thudc vao thi gian, khéng gian va digu kién méi trudng.

- Chi tiét vé cach tinh toan va tai liéu tinh toan Carbon hodc can tim hiéu thém vé xur ly Formaldehyde quy khach-hang vui long truy cap:
https://airfiltech.com.vn/may-loc-khong-khi-safeair-va-hieu-qua-xu-ly-cua-carbon-theo-thoi-gian
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AIR FILTECH

[LQC HEPA H13 theo tiéu chuidn Chau Au EN1822

« HEPA/EPA H13/E11 hiéu suat = 95%-99,95% ( MPPS Test hat 0,1-
0,2 pm) chuyén dung cho bénh vién, céng nghiép dé loc vi khuan,
vi rat va cac hat < PM1.

« Dién tich mang loc I6n 14-40 m?2.

- Gioang-Gasket dugc ré-b6t phun lién tuc khong moi ndi dam bao
chéng ro ri cuc bd < 0,01% theo tiéu chudn EN14644-3 (1ISO 5 -
ISO 7).

- Khung loc HEPA béng kim loai/ABS ch&c chén gitp ép kin loc va
tranh moép méo.

\_

+ 100% HEPA déu c6 MPPS test report riéng biét trué'e khi xuét xudng.

2. Loi loc Carbon CamCard CG

L&i loc Carbon CamCarb CG chuyén dung dé xur li mui
va khi doc hai. Khéi lugng Carbon 1én dén 20-40 kg
gap 20-40 Ian so véi Carbon may loc thuong mai.

Co6 nhiéu lya chon than hoat tinh v&i tac dung xar ly
mui va khi ddc hai khac nhau.

3. Than may

~N

~

 Puoc lam bang khung thép chic chan.

+ Hoan thién bang SS430/ son epoxy.

+ C6 céac cong do chénh ap (nghet) loc.

« Hop dap rng DOP test (Integrity test) Ia 1 tuy chon

trong cac irng dung phong sach, bénh vién.

. J

4. Loc thod

Dién tich mang loc 16'n xép theo kiéu zic-zac (chir V)
lam tang kha nang gilr bui (DHC: Dust Holding
Capacity), giam nghet, tiét kiém dién bao vé tét cho
HEPA va bao vé hiéu suét lam viéc cia may loc.
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SAFEAIR 1700 VA SAFEAIR 4000

1. Loc HEPA H13
—

5. Quat EC

-

+ Cbng nghé EC

+ Ddng co canh

+ Bao vé qua tai

Quat EC cong nghé Ebm-papst hodc tuwong duong. Bong co EC siéu tiét kiém di“en\

giup giam phat sinh CO2 bao vé mdéi trudng:

* Quat EC Ebm-papst san xuét tai Dirc, nha phat minh déng co EC siéu tiét kiém dién
(hon 50% so vé&i quat AC thong thudng) gidp giam khi thai CO2.

» Tu6i tho vong bi Ién dén 40.000 gid (5 nam str dung 24/24 ho&c 15 nam 8h/24h).
+ Quat EC d6 rung va do 6n thap, cép bao vé IP54.
« C6 cong két ndi BMS v&i quat EC.

« Kiém tra do rung: tuan thu Tiéu chudn Chau Au DIN IEC 68, Muc 2-4.
+ D6 cén bang tuan tha DIN ISO 1940 va G6.3.
« Tai trong rung séc: tuan thu tuan thu Tiéu chuan Chau Au DIN IEC 68 Muc 2-27.

tiét kiém dién hon so v&i Inverter két hop motor AC.

quat ngodi — Lam mat — Tang tubi tho.
nhiét (TOP).

6. Thiét k& may

- Thiét ké theo nguyén ly phong sach: cap khi sach bén trén, hut khi
bui ban phia du¢i. Dong khi sach di theo chiéu tir trén xuéng va ra
xa may nhét nhd chiéu cao may. Giam thiéu su réi loan dong khi
sach va khi ban. Thiét ké dang dirng dat trén san hoac treo tran.

+ Luu lwgng 1700 va 4000 m3/h.

S0 lan thay doi

khoéng khi trong

Ghi chu: chiéu cao phong: 2,5 m.

Bang: S6 lan thay déi khéng khi va dién tich str dung cho may SafeAir 1700

- - Dién tich phong
can cho 1 lan

1 gio (ACH) thay dGi khi (m?)
3 20 phut O nhidm nhe 220
6 10 phut O nhidm thudng 110
12 5 phut O nhi&m khén cép 55

7. Diéu khién

Chu thich:

~# Chigu ra cua khong khi sach

.‘:

Khéng khi ban di vao

Vi khuén - Virus - Bui min dugc gitr lai

~N

- Diéu khién ty déng: May chay tu dong theo cam bién chénh ap
(0-500 Pa).

« Diéu khién chuan: Diéu chinh t6¢c d6 vong quay vé cdp 0-10 V/BMS
« Kiém tra d6 nghet cua loc.
« két noi hé thong BMS kiém tra trang thai cua quat.

/
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MAY LOC SAFEAIR 1700/ SAFEAIR 4000 s S

U'u diém san pham

Loc Carbon: CamCarb CG

O W « Loc vi khuén, virus, PM2.5, PM1

Loc ki d6c hai (VOG, Formaldehyde, SO2. S

» Siéu tiét kiem dién, do 6n thap, tudi tho cao VAt liéu hdp phu LGS048 LGS048
« Hiéu sudt loc cao, véi chi phi thay loc thép, it phai thay loc

Luu lugng m3/h 1700 4000
U'ng dung: Phong héi nghi, khach san va cac (rng dung céng nghiép Nhigt a0 1dida MO -
nhu xwdng han, nha may dugc pham, thyc pham, san xuét gidy, 86 16i Carbon 8 16i 16 16i

i bao bi, in 4n,...

Nguén dién (V): 1 pha 220V / 3 pha 380 V, 50 Hz
Loai: May loc khéng khi The'i gian dung Carbon may SafeAir 1700

Luu lwong: 1700 va 4000 m3/h

e e [ [ e [ e
Diéu khién: Toc do quat 0-10 V hoéc két n6i BMS

Lé’p dat: Treo tran hodc dat san Tho'i gian Hoat déng Hoat ddng Hoat déng Hoat déng Hoat dong Hoat ddng
Thi'ét ké: Thép son tinh dién (tré ng) Hiéu suét (%) (thang) | 24h/ngay (thang) 8h/ngay (thang) 24h/ngay (thang) 8h/ngay (thang) 24h/ngay (thang) 8h/ngay (thang)
Dién tich phong: Max 340 m? va 800 m? 80 14.5 43.4 2.8 8.5 1.1 3.2
70 25.9 77.6 4.2 12.6 1.5 4.5
" . Dién nang Lwu Iwong/ 60 35.2 105.6 5%3 16 1.9 5.6
s Slelife SR tiéu thy C&u hinh may chénh ap L“:."L‘-’,"gl
IS may, t6i da Model/ Dién tich mang loc hoac khéi lwg'ng Carbon danh nghia ¢henh ap 50 43.8 1314 6.4 19.1 2.2 6.6
(WxHxD) (m3/h/Pa) w) (m¥/h/Pa) (m3/h/Pa)
40 52.4 1571 7.4 22.2 2.5 7.6
CleanAir 2000  1400x400x700  2000/569 120 302 *1 Loc thé 30/30 289x594x95 / 1,29 m? 1700/70 2000/107
* 8 L6i Carbon CamCarb CG3500 LGS048 / 20,4 kg 2000/212 2000/212 30 61.7 1851 8.5 25.6 2.9 8.6
CleanAir 2000- V. 700x2000x400  2000/569 150 302 *1 Loc EPA VGXXL11-305x610x292-PR/14 m? 2000/250 2000/250 20 73.1 219.3 9.9 29.7 3@ 9.9
SafeAir 1700 1400x400x700  1700/484 120 302 *1 Loc thoé 30/30 289x594x95 / 1,29 m? 1700/70 1700/70
* 8 L6i Carbon CamCarb CG3500 LGS048 /20,4 kg 2000/212 1700/164 10 90.3 2708 12 35.9 4 1.9
SafeAir 1700 -V 700x2000x400  1700/484 150 302 * 1 Loc HEPA VGXL13-305x610x292-PR-S /16 m? 1700/250 1700/250 . R S S aa . R . . . . & A
N6ng d6 VOC-BTEX dau vao tai nhiét do 28°C, dd am 50% USA (nhiéu thanh phd): 0,03 | Trung Quéc (Thugng Hai): 0,301 | Viét Nam (Ha Noi): 1,044 (mg/m?).
CleanAir 4000 1400x800x700  4000/569 150 808 *1 Loc thé 30/30 594x594x95 / 2,58 m? 3400/70 4000/107

*16 Loi Carbon CamCarb CG3500 LGS048 /40,8 kg 4000/212 4000/212 ... . ) .
CleanAir 4000 - V. 700x2000x800  4000/569 180 808 *1 Loc EPA VGXL11-610x610x292-PR /21 m? 4000/250 4000/250 Thoi gian dung Carbon may SafeAir 4000
SafeAir 4000 1400x800x700  4000/569 150 808 *1 Loc tho 30/30 594x594x95 / 2,58 m? 3400/70 4000/107 - . - o
*16 L&i Carbon CamCarb CG3500 LGS048 /40,8 kg 4000/212 4000/212 Quéc gia Trung Quéc Viét Nam
SafeAir 4000 -V 700x2000x800  4000/569 180 808 *1 Loc HEPA VGXL13-610x610x292-PR-S /40 m? 4000/250 4000/250

Theai gian Hoat dong Hoat dong Hoat dong Hoat dong Hoat dong Hoat dong
Hiéu suat (%) (thang) | 24h/ngay (thang) | 8h/ngay (thang) | 24h/ngay (thang) | 8h/ngay (thang) | 24h/ngay (thang) | 8h/ngay (thang)

Loc thé G4 : 30/30

80 11.3 33.8 2:8) 6.9 0.9 2.6
60 29.6 88.9 4.5 188 1.6 4.7
Kich thuéc 289x594x95 594x594x95
50 37.2 111.7 5.4 16.2 1.9 5.6
Model 30/30 24x12x4 30/30 24x24x4
40 44.8 134.4 6.3 19 2.2 6.5
Dién tich mang loc 1,29 m? 2,58 m?
30 53.1 159.2 7.3 22 2.5 7.4
Luu lugng 1700 mé/h 3400 m%h
20 63.2 189.5 8.5 25.6 29 8.6
Chénh ap ban dau 70 70
10 78.4 235.1 10.4 31.1 3.4 10.3

NBng d6 VOC-BTEX dau véo tai nhiét do 28°C, d6 4m 50% USA (nhiéu thanh phé): 0,03 | Trung Quéc (Thugng Hai): 0,301 | Viet Nam (Ha Noi): 1,044 (mg/m?).

LQC EPA/H EPA Hiéu sudt va thd'i gian dung Carbon SafeAir 1700 Hiéu sudt va thd'i gian dung Carbon SafeAir 4000

40 40
Théng s6 EPA/HEPA CleanAir 2000 SafeAir 1700 35 g 35

. . E’ 30 E’ 30
Kich thuéc 305x610x292 mm 305x610x292 mm 2 e
= 25 = 25
Model VGXXL11-305x610x292-PR VGXL13-305x610x292-PR-S ] 20 s 20
) )
Dién tich mang loc 14 m? 16 m? E 15 '_253 15
Luu lugng 2000 m%h 1700 mé/h 10 10
Chénh 4p ban dau 250 Pa 250 Pa 0 0
10 20 30 40 50 60 70 80
*Hoat déng 8h/ngay Hiéu suat (%) *Hoat déng 8h/ngay Hiéu suat (%)
Théng s6 EPA/HEPA CleanAir 4000 SafeAir 4000
—— Trung Quéc —=— Viét Nam —— Trung Quéc ~ —=— Viét Nam
Kich thuéc 610x610x292 mm 610x610x292 mm Ghi chu:
Model VGXL11-610x610x292-PR VGXL13-610x610x292-PR-S +Tinh toan trén phan mém cua Camfil "CFSS - Central Station".
o . * S liéu dau vao theo ngudn tir Trung tdm Thong Tin Cong nghé Quéc Gia Hoa Ky va Tap chi cua Vién Han Lam Khoa Hoc va Céng Nghé Viét Nam (NCBI: National Center
Dién tich mang loc 21 m? 40 m? for Biotechnology Information| VJS: Vietnam Journal of Science and Technology). S8 liéu chi la dir liéu qua khir tai nhirng thoi diém va khdng gian cu thé, thurc té cac sé
Luu lugng 4000 m¥/h 4000 m¥h Ileg r?zjy ie trllay (?0| tuy’thu?c ‘v.a.ci th(?rl glarf, khéng gian Ya d‘lAeu ‘klen-rﬂnm ttiuo'n?. ] . : - A
+Chi tiét vé cach tinh toan va tai liéu tinh toan Carbon hodc can tim hiéu thém vé xur ly Formaldehyde quy khach hang vui long truy cap:
Chénh ap ban dau 250 Pa 250 Pa https://airfiltech.com.vn/may-loc-khong-khi-safeair-va-hieu-qua-xu-ly-cua-carbon-theo-thoi-gian
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DIEU KHIéN N

1.Ché& d6 diéu khién:

Diéu khién ty dong: May chay tu déng theo cam bién bui PM2.5 (dai do 0-999.9 ug/m?3) -> luu lurgng
loc (0-4000 m3/h).

Thoi gian phan hdi cia cam bién 1a 1 phdt.

Diéu khién chuéan: Biéu chinh téc dé vong quay vé cdp 0-10 V/BMS.

(0-100% s6 vong quay cua quat) -> luu lugng loc (0-4000 mé/h).

Hé théng BMS

AT )
4 N\
Cam bién bui (hodc chénh ap).

@ Boéng co quat
|
Ii ]

Cai dat gia tri 10-20 pg/m?3
quat bat dau chay. (cai dat gia

Pressure regulator

tri cam bién theo SUP4). ' — Set value device

- Pressure sensor
— Connection box

\

Bo diéu khién

EC fan | S~

So do diéu khién.

So do két n6i cam bién chénh ap.
2. Ché dd mé rong cho dong may céng nghiép:

K&t ndi may tinh giam sat hoat déng: Théng qua phan
mém EC fan, theo ddi cac théng s6 hoat déng cua may.
- 36 vong quay.

- Cong suat tiéu thu dién.

* Nhiét dé moto.

- Kiém tra trang thai 16i moto... 'ri..‘f'_;_:-
Ché d6 cong nghiép (SafeAir 4000): $ =" -
. Ty dong tat khi dong dién vugt qua mirc quy dinh ===

(380-480 V). E e
» Bao vé qua tai nhiét moto (-40 - 80 d0). | = )
- Phan hoi trang thai chay/ngirng clia moto. J k
- Bao dén khi xay ra 16i.

« K&t n6i dugre toi da 2 cam bién cung Iuc.
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BAN CO BIET 222

Mirc do PM2.5 trong nha bao nhiéu la tot?

https://www.airfiltech.vn/tin-tuc-goc-ky-thuat/nong-do-pm25-va-chat-luong-khong-khi-outdoor-air-supply-air-64.html

Nong dd VOCs trong nha bao nhiéu 1a 6n?
https://www.airfiltech.vn/tin-tuc-goc-ky-thuat/xu-ly-vocs-va-folmaldehyde-bang-may-loc-khong-khi-safeair-65.html

Chon may loc theo dién tich phong va cdng suat may (CADR) nhu thé nao?
https://www.airfiltech.vn/tin-tuc-goc-ky-thuat/air-filtech-huong-dan-chon-may-loc-khong-khi-safeair-66.htm/

HEPA xwr ly vi khuén virus bang cach nao?
https://www.airfiltech.vn/tin-tuc-goc-ky-thuat/chon-mang-loc-hepa-loc-virus-hieu-qua-67.html

Khi nao nén thay loc?
https://www.airfiltech.vn/tin-tuc-goc-ky-thuat/loc-camfil-va-huong-dan-lap-dat-bao-tri-68.html|

Méi ngay co’ thé chung ta cén:

1kg thurc pham 25.000 lit khéng khi
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