Cach dat tén mdi cua cap do loc khong khi cho phong sach

A. Tiéu chuén Chau Au EN 1822

Theo tiéu chudn Chau Au EN 1822 thi loc hiéu suat cao (HEPA) chia lam ba loai (EPA, HEPA, ULPA) chinh
thay vi hai loai (HEPA, ULPA) nhu trudc day.

Loai test: MPPS (Most Penetrating Particle Size) dgi vai hat bui -0.1 micron -0.2 micron va dugc chia
thanh nhiéu loai hiéu suat nhu sau:

1. Loai E10-E12: Loai EPA thdp nhat khong co gia tri local value (khong cé individual test report) hay
khdng test tai diém tirng mang loc. Loai nay SX dai tra va khéng test trudc khi xudt xudng

E10>=85%
E11>=95%
E12>=99.5%

2. Loai HEPA, H13-H14

Hiéu suat:
H13>=99.95
H14>=99.995

Loai nay hiéu sudt cao va tir H13 trg di c6 gia tri local value cho phép do lot gap 5 lan overall value va
test tai diém titng mang loc. Loai ndy SX va test trudc khi xudt xudng co indiviudal test report (mdi loc cé
1 cai sb Serial number riéng biét) dé trang trudng hgp nha SX chi dung 1 test report va copy cho 1 16.
Hién nay c6 1 s6 nha SX van khong test truGc khi xuét xudng dé gidm gia thanh. tuy nhién van dé nay
thiét hai cho ngugi tiéu dung khi loc cé chat lugng kém.

3. Loai ULPA, U15-U17.

Hiéu suat:
U15>=99.9995

U16>=99.99995
U17>=99.999995

bay la loai hiéu suat cao tut ap ban dau thudng dudi linch nudc hay 250 Pa, hat bui test la.

B. Theo tiéu chudn EN 779 mdi nhét thi cdp db loc chia lam 3 loai (G2-G4, M5-M6, F7-F9) thay vi goi la
F5-F9 nhu trudce day.

1. Loai G1-G4 (Gross filter) Loc thd hiéu suat dugc tinh la Average arrestance (Am) of synthetic dust (hat
bui >5micron)




G1: 50 < Am < 65
G2: 65 < Am < 80
G3: 80 < Am < 90
G4: 90 < Am

Chénh ap thay thé quy dinh 250 Pa

2. Loai cap do loc M5-M6
Hiéu sudt téng thé d6i véi hat bui nhu' sau: TU' M trd di test tai hiéu sudt tinh d6i véi hat bui 0.4micron

M5: 40 < Em < 60
M6: 40 < Em < 60

loai M5-M6 khéng quy dinh hiéu suét to7 thiéu.
3. Loai F7-F9

F7: 80% < Em < 90%

F8: 90% < Em < 95%

F9: 95%< Em

Hiéu sudt tdi thi€u ddi vai hat bui 0.4 micron

F7: 35%
F8: 55%
F9: 70%

Hiéu suét t6i thi€u loc phai dat dugc khi hoat dong tai 3 diéu kién khac nhau: loc méi (chénh &p ban
dau), loc khi bam day bui (dang hoat dong) hodc hiéu sudt khi test cé cho bui vao test

Ap cudi quy dinh thay thé 1a 450 Pa.



DAu tién 1a hinh sc dd nguyén ly cho cac Dehumidifier (hay mdy tach 4m) thich hdp cho khu vuc san
xuat vién sui bot trong nha may dugc.

Figure 23
Ajr-handling system with chemical drying
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HEFRA, high-efficiency particulate air; RH, relative humidity.,

bay la s6 d6 nguyén ly cho cac AHU:



Figure 24
Air-handling system with high-efficiency particulate air filters in alr-handling unit
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HEFA, high-efficiency particulate air

Con day la cac cach bd tri hudng gid, (ing véi mdi cach b tri thi van tdc gié trong khong gian sé& khéc
nhau.



Figure 25
Horizontal unidirectional flow, vertical unidirectional flow and turbulent flow

— Alr-handling unit.

1 (F) = Freen ar
E__l (@) = Fsturm i
LH
Ny

UDAF, unidirectional airflow;, HEFA, high-efficiency particulate air.

Nhu vay ta thdy rang loc HEPA ludn ton tai trong cac nha mdy dugc pham. Vay dé chon loc HEPA ta dua
vao thong s6 nao?

DEé chon loc HEPA trudc tién ta phai cd dugc luu lugng gid tudn hoan, can clf vao luu luong nay ta chon
loc c6 hiéu nang phu hgp. Loc cang day cho luu lugng gid qua loc cang I8n nhung tré luc cang cao va
ngugc lai.

Thong thudng van toc gid qua loc tuor 1-1.5m/s.

Trong qua trinh s&r dung néu trd luc qua loc tdng gap doi khi mdi 1ap 1a dén Iic ta phai thay loc méi (Mac
du loc van cdn 6 thé str dung ducc nhung tinh bdo ddm khdng con).

Mat khac, trén dutng gid hoi can vé sinh thudng xuyén nhdam gidm lugng bui bam trén thanh 6ng gid (ly
do 13p thém loc G4 tai miéng gid hdi). Tan sudt vé sinh 6ng gio tuy mdc dd san xudt cia nha may, thdng
thudng khoang 6 thang/lan.

Trén duGng gi6 thai, nci sx thudc bt khdng cé hoat tinhcao phai gan loc F9 (hdoc tuong duong). Nai sx

thubc doc hai (chlra penicillin, hormones, toxic-powder and enzymes&hellip@ phai 13p loc H12 va dlng
2 loc ndi ti€p dé phong loc hu.
Kich thudc hat bui yéu cau theo ASHRAE 2004.

Ung véi mdi khu vuc san xudt thi cap dd loc doi hdi khac nhau: cu thé



Table 1
Examples of levels of protection

Level Condition Example of area

Level 1 General Area with normal housekeeping and maintenance, e.9. ware-
housing, secondary packing

Level 2 Protaected Area in which steps are taken to protect the exposed phar-
maceutical starting material or product from contamination or
degradation, .g. manufacturing, primary packing, dispensing

Level 3 Controlled Araa in which specific environmental conditions are defined,
controlled and monitored to prevent contamination or degra-
dation of the pharmaceutical starting material or product

Takle 2

Levels of protection and recommended filtration

Level of protection Recommended filtration

Leveal 1 Primary filters only (2.q. EM779 G4 filtzrs)

Level 2 and 3 Production facility operating on 100% outside air: primary plus
secondary filters (g.0. EN779 G4 plus F& filters)

Level 2 and 3 Production facility operating on recirculated plus ambient air,

where potential for cross-contamination exists: Primary plus sec-
ondary plus tertiary filters (e.g. EN779 G4 plus F& plus
EM1822 H13 filters)

MNote: The filter classifications referred to above relate to the EN1822 and ENTTO test standards (EM 779 relates
to filter classes G1 to F9 and EM 1822 relates to filter classes H10 to UME).



V& tdc dd gié: Néu khu vuc khdng yéu cau vé dong thang Lamilar thi tdc dd gi6 cua dong réi
(turbulent) thi thudng t6c do gid tai miéng cap la 1m/s khi thdi xuéng khu vuc can sach con 0.6-0.7
m/s. Néu t6c db gid cao thi xay ra trudng hgp sinh bui trong phong.

Nhitng khu vuc yéu cau dong thang Larminlar thi toc d6 gi6 tai miéng cap thudng la 0.5 (+-10%) c6
khu vuc yéu cau 0.25m/s va 0.3m/s (phong mé dai phauartrong bénh vién).

Nhan day minh xin g&i mot s8 tai liéu vé loc va cach chon loc d& anh em tham khao.

Chon loc theo cap d6 phong sach.

1.1 Chon loc thé va loc thir cap:

Theo nguyén ly loc sd cap (G2-G4) loc dugc hat bui I6n gan 10p va loc thir cap loc dudc hat bui
khoang 0.4p.

D3i vdi hé HVAC thi ta chi chon 2 c8p loc thd va loc th{r cap theo tiéu chudn EN 779. Ta chon cip G4
va F7 hodc F8. Néu cd yéu cau cao han thi chon F5 va F9.

1.2 Chon loc HEPA & ULPA theo tiéu chudn phong sach.

o Class 100.000 (cap d6 D theo GMP) chon HEPA H13

o Class 10.000 (cap d6 C) chon HEPA cap do loc H14.

o Class 1.000 dén 100 (cdp do A & B) chon ULPA cap do loc U15Class 1 dén 10 chon ULPA cép
do loc U17.

Chay:
Khi diing loc HEPA thi ta nén dung loc sG cp va thir cdp dé bao vé né.

T6ng ton ap qua 3 cap loc vao khoang 800Pa -1000 Pa. chu y khi chon c6t &p quat thdi qua loc

Huéng dan Iua chon loc khong khi va quat thdng gié



Chon loc khong khi

Luu luong gid sach can cho hé théng

e Q=V x AC trong dé

¢ Q: luu lugng khdng khi sach cho hé thong (m3/h)

e A/C: (Air change) s6 Ian thay d6i khéng khi/git

e V: (Volume) thé tich phong sach

Tai mdi loc d&u c6 ghi luu Iugng (cong suét) loc.

Nhu vay s6 lugng loc can dung = Q/ luu lugng loc.

Vi du:

Ta cé phong sach =W xDxH =4x4x3 =48m3

— S8 Ian thay d6i thee yéu cau 1a 25 [an/gis

— Luu lugng céan loc trong 1 gid la = 48 x 25= 1200m3/h (Luu lugng loc can chon phai I6n han
1200m3/h)

Kich thudc theo standard loc tho va thir cap la:

— 287 x 592 x d6 day =1700 m3/h, loai 490 x 592 x d6 day = 2800, loai 592 x 592 x d6 day =
3400m3/h.

— Vay ta chon 1 sd cap G4 kich thudc 289 x 594 x 44mm va 1 loc thir cap F8 kich thudc 287 x 592 x
534mm.

— Chon néu cap do6 sach la Class 100.000 t6c do gid tai miéng ra yéu cau 0.5m/s thi ta chon loc HEPA,
H13 kich thudc 610 x 1219 x 66mm , luu lugng 1205m3/h hodc hai loc 610 x 610 x 66 Iuu lugng
603m3/h )

Trong trudng hop khong yéu cau toc do gid thi ta chi chon 1 HEPA 610 x610 x150, H13, luu lugng
1305m3/h la dugc

B. Chon quat thong gid
1. Luu lugng quat:

Tiép theo vi du trudc ta chon quat véi luu lugng = 1200m3/h + tén that trong qué trinh van chuyén
khong khi.

2. Cot ap quat:

Cot &p quat = T8ng tén that 4p qua cac cdp loc + tdn that &p trén dudng dng va cac thiét bi khac.
T6n that ap khi tdc nghet phai thay thé loc khu sau:

* Loc sG cap (G2-G4) chénh ap thay thé 250 Pa

* Loc th(r cap (F5-F9) chénh ap thay thé 450 Pa

* Loc HEPA (H10-U17) chénh &p thay thé& 600 Pa

Téng téng that 3 cap vao khoang 1300 Pa. Tuy nhién 3 cip loc khdng dong thdi tdc nghet ciing mét
lic do vay néu tiét kiém ta nén chon tén that 3 cap khoang khoang 800 -1000 la dudc

Cac thong s6 can chd y khi chon loc HEPA

Luu lugng loc = tiét dién x toc do gio.

Néu téc do gid yéu cau la 0.45m/s tai miéng loc thi luu lugng theo tandard cua loc nhu sau:
* 305 x 305 x (d6 day 66, 90 hoac 110mm) = 151m3/h

* 305 x 610 x (do day 66, 90 hodc 110mm) = 301m3/h

* 610 x 610 x (d6 day, 66, 90 hodc 110mm) = 603m3/h

* 914 x 610 x (do day 66, 90 hodc 110mm) = 903m3/h

* 1219 x 610 x (d0 day 66, 90 hodc 110mm) = 1205m3/h



* 1524 x 610 x (d0 day 66, 90 hoac 110mm) = 1505m3/h

Néu tSc d6 gid la 1m/s va 2.5m/s (ap dung tai AHU) thi luu lugng sé thay ddi. Tdc dd gid cang I6n thi
tong chi phi cho loc cang thap va ngugc lai. Tuy nhién trong thuc t& ngudi ta thudng chon téc dd gié
tai miéng cap khoang <1m/s. Néu t6c do gid cao thi ban than né sinh bui trong phong va anh hudng
dén cap do6 sach.

Loai yéu cau toc db gié 0.45m/s thi tut ap ban dau thong thudng <=150Pa. Cac loai khac la 250 Pa.
Tut &p ban dau anh hudng dén tudi tho, luu lugng va gia thanh cla loc.



