THAO LUAN PHONG SACH
Gidi thiéu
Pé danh gia tong quan vé Cap do sach ciia phong, chiing ta phai danh gia dugc: Nong
d6 bui sinh ra, leong bui duoc loc bai céc filter va hiéu suat caa dong khdng khi
mang bui di ra khoi phong sach hoac vung sach.

Ngudn bui sinh ra bao géom ngudn phat sinh bui bén trong va sy xam nhap bui tir bén
ngoai.

Luong bui loc dugc b filter phu thudc vao cap do loc_thdng thudng duoc tinh cho
H13 dén U17 (EN 1822)_va sé lan khong khi tuan hoan qua loc.

Hiéu suat caa dong khi mang bui ra ngoai 1a kha nang dong khdng khi lay bui di khi
né duoc sinh ra. Chinh vi thé khi thiét ké phong sach diéu chi y quan trong la dong
khi. Dong khi don hudng " unidirectional flow", dong khéng don huéng
"nonunidirectional flow", dong két hop "mixed flow", dong cho khu vuc cach ly.
Dong khi co thé duogc thiét ké di thang tir trén xudng "vertical flow", dong khi di
ngang "horizontal flow"...

Sau khi xem xét k¥ ludng cac yéu t, ta co thé thiét 1ap phuong trinh can bang bui cho
Phong sach. Ciing gidng nhu cac phuong trinh can bang khac (can bang nhiét, can
bang am, c&n bang nong d6 CO2 va cac chat c6 hai cho siic khoe con nguoi trong diéu
hoa khéng khi) nham dua ra trang thai on dinh t6i wu dé dat duoc yéu cau diéu hoa
nhu mong mudn.

Phuong trinh rat chi 1a don gian: " Luong bui sinh ra - Luong bui loc dugc = Luong
bui con lai trong Phong sach". Néu trong phuong trinh dugc tinh 12 eong bui trén mot
don vi thoi gian thi ta sé tinh dugc khoang thoi gian tir khi bat dau dén khi dat duoc
nong do can bang.Mat trong nhitng budc dau tién caa cong viéc thiét ké Phong sach 1a
déanh gia duoc cap do sach theo yéu cau. Bé danh gia cap do sach gém yéu té co ban
sau: "



TiNH TOAN PON GIAN PE CHON LQC CHO PHONG SACH
NGUON BUI
» Khong khi bén ngoai:

Hé théng HVAC cho phong sach dya vao diéu kién khong khi bén ngoai. Cap do bui
ctia nd phy thudc vao timg dia diém va thoi gian.

Quy trinh san xuét viéc nhap liéu can chii ¥ néu c6 mang theo bui vao phong.

Vi dy khong khi sach co phan tir 16n hon 0.1 micron 1a 5x 10% m?, khéng khi béan co
10"/ m3,
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0.1 1x10" 5x10°
0.3 3x10° 2x10’
0.5 3x10’ 1x10°




Nguén Bui Tao Ra Bén Trong:
Kho khin trong thiét ké 1a viéc tinh toan ngudn bui tao ra bén trong phong. Bui tao ra
bén trong phong do ngudi 1am viéc bén trong va quy trinh san xuit nén dugc xem xét
k¥ ludng.
Qua viéc ding may dém bui bang tia laser, d6i voi nguoi 1am viée thi sinh ra khoang
10° phan tir 16n hon 0,1 pm trong mot gidy, 4x10° pt 0.3 pm/s va 2x10° pt 0.5um/s.
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Size |Maximum | clean room walking with
Lm Eeneration clothes clean room clothes
0.1 1x10° 5x10° 5x10°

0.3 4x10° 2x10* 2x10°

0.5 2x10° 1x10* 1x10°




CHON LOC

Tiéu chuian & So d6 phong sach:
Cép do6 phong sach theo tiéu chuan hay ap dung:

Ngoai cac phan tir co kich thudc 0.1 dén 5 pm, con chi y dén ultrafine particle (< 0.1
pum) va macroparticle (> Sum).

2 Mazimum permissible concentrations ( particlesim®
150 of air) of particles of 3 size greaterthan orequal to

classification
GO 14644-1

[ Il - 0.2
(19986 .1 pm wm
1501 0 2
1502 100 24
1503 1,000 237
150 4 10,000 2370
1505 100,000 23,700
IS0 6 1.0000000 237000

IS0 7
I5C- 38 -
1509

= 10N(0.1/D)2.08 part / m*

the size shown below
E:HE: 0.5 pm lpm  5Sum
10 4 E
102 a5 =]
1,020 352 B3
10,300 3,520 332 )
102,000 35,200 8,320 293
= 352,000 53,200 2,530
5 3.520,000 2 B3ZODD 29,300
= 35.200,000 8.320,000 293,000

US Fed. STD 209E

Class Limits

Class Name O-lpm  0.2pm
Wolume Yolume
Units inits
51 English m3 m3
M1 - 250 7.7
M1.5 1 1,240 IG5
M2 - 3,500 757
M25 10 12400 2,650
M3 35,000 7.570
M35 100 - 26,500
K4 75,700
4.5 1000 -
ME
MES 10,000 -
ME
ME.5 100,000 -

M7

0.3 pm 0.5 um 5um
Yolume Volume Volume
Units Units Inits
m3 m#? m?

305 i0.0o
106 353 -
0o glujul
1.080 353 -
3,080 1.000
10,600 3,530 -
30,900 10,000
35,300 247
100,303 E1E
353,000 2470
1.000, 000 £.180
3.520,000 24700
10,000,000 51,800

particles f m® = LOM(0.5/d)2 , 2

particles / ft2 = No(0.5/d)2 . 2

Panh gia mot phong sach:

C. =10"(0.1/ D)2
(pt/m?®)

(pt/m?®)
—10M(0.5/d)??

Cép d9 sach — trang thai img dung — kich thudc phan tir



Mt s6 so' d@d phong sach:
» Dong laminar:

Dong laminar goi dung hon la dong
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Nong d6 phan tir truée khi qua loc HEPA: CUP =X 6 + (1_ X)(l_ My kout
‘ C =[x+ x)-n, )Co [L-77,)
Nong do phan tir khi qua lopc HEPA: Q p /> out f

Truwong hop khong tudn hoan: (x = 0)

Nong d6 phan tir trude khi qua loc HEPA: Cup = (1_ Mo ) Cout
Nong d6 phén tir khi qua loc HEPA: C = (1_ My ) Cout (1_ T+ )

Truwong hop tudn hoan 100% (x=1)
Nong d6 phan tir truée khi qua loc HEPA: Cup =3/Q

Nong d6 phan tir khi qua loc HEPA: C =S /Q(l_ UK )



« Dong khi rdi turbulence
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QUICK SELECTION GUIDE

FILTER GRADE*

Primary
Filtration

MEDIUM EFFICIENCY

Air-
conditioned Preparatory
filtering

upstream

HIGH EFFICIENCY

premises
with
non-specific of
tertiary | HEPA/ULPA

or industrial filters

pollution

100 000

Final filters/
Clean room

VERY HIGH EFFICIENCY

HTTEES

Class according to Fed. Std 209E
100 to 1000

1to 10

FINE FILTERS COARSE FILTERS

HEPA

ULPA

EUROVENT 4/5
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EUROVENT 4/4

EU2

EN 779: 2002

EU3

EU4

EUS

EU6

EU7

EN 779: 2002

EU8

EU9

EU10 = 95%

EU11 2 99,9%

EU12
EU13

2 99,97%
2 99,99%

EN 1822

EU14 2 99,999%

AIR FILTER SOLUTION

Coarse filters

G2 2 65%
G3 = 80%
G4 = 90%

Fine Filters

FS 2 40%
F6 = 60%
F7 = 80%
F8 = 90%
F9 2 95%

MPPS (Most Penetrating Particle Size

H10 =85%

H11 = 95%
H12 =2 99,5%
H13 = 99,95%
H14 = 99,995%
Ul5 = 99,9995%
Ul6 = 99,99995%

Ul7 = 99,999995%

-ilters housings, Sofdistri, FC Casings,
ype 8 filter frames etc
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Vi DU TINH TOAN:
» Dong don hwéng véi 100% khong khi bén ngoai

Xem xét phén tir 0.1 pm véi hai 16p loc Hi-FLO va loc HEPA GOLDSEAL cua
Camfil Farr.

Gia str 14y khi ngodi troi v6i diéu kién x4u nhét s& c6 ndng d6 10™ pt/m* 16n hon 0.1
um. Loc Hi-FLO loc dugc 50% va HEPA GOLDSEAL loc dugc 99,9998% véi pt 0.1

pum nay.

Qua loc Hi-FLO ndng d6 phan tir con lai 50% la 5 x 10°,

Qua loc HEPA ndng d6 phén tir s& con lai 1a; 0,0002% x 5 x 10° =10* = 1 000 pt/m®.
Phan loai phong sach theo tiéu chuan Fed Std 209E:

(pt/m?®) =10™ (0.5/d)?2 = 1000

Suyra: M =2.462 véiphén tt d = 0.1 pm

Nhu vay véi 2 cép loc nhu trén chung ta c6 thé dat t6i cip do sach M2.5 véi giéi han
12 400 pt/m®.

10 000 pt/m® 0.1 pm dat duoc ISO Class 4
« DONg don hwéng tai tudn hoan 100%

Gia sir phan bd 1 nguoi trén 10 mét vudng va chi c6 ngudi sinh ra byi. DOng tuan
hoan 100 %. Dong laminar véi van toc trung binh da duoc biét 13 0.45 m/s. Luu luong
gi6 cap 1210 x 0.45 = 4.5 m3/s. Ciing xem xét v&i bui 0.1 pm.,

Néu ciing gia st ngudi sinh ra bui 10° pt/s va ndng do trudce khi qua loc HEPA sé 1a:
C, =5S/Q=10°/45=2.2x10° pt/m’

Gia sir dat loc MICRETAIN hiéu sut 98% thi ndng do phan tir loc qua la:

2% x (2.2 x 10°) = 4400 pt/m® v&i nhiing pt bang & 16n hon 0.1pm. V&i ndng do ndy
chua dat duoc cip d6 sach M2 (0.1pum) gi6i han 3500 pt/m°.



« DONg don hwéng véi ty 18 gié hoi

Gia sir thiét ké véi gié hdi 80 % (x= 0.8) khong khi ngodi liy vao dang ban Coy= 10%°
pt/m*, pt Ién hon 0.1pm.

Phan bd 1 nguoi trén 10 m? , dong laminar vai gio cap 14 4.5 m?/s.

Str dung Hi FLO hiéu suat 50%. Nong d6 phén tir truéc loc HEPA 1a:
C,, = x> +(1-x)l-7, Cy, =1.78X10° +10° pt/m’
up 6 + np out — -* Y

Ta thay 2 thong so cua phép cong trén _Bui bén trong sinh ra nho hon nhiéu so véi bui
tir ngodi mang vao_ ndng do bui sinh ra bén trong khong anh hudng nhidu dén phép
toan (gia sir bo qua dé d& tinh toan vi khi nhan véi 2x 107 thi con lai con sb rat bé).

Str dung loc HEPA GOLDSEAL dé loc trén trén tran véi hiéu suat 99,9998% dbi véi
pt 0.1pm . Nong do con lai 1a: 0.0002% x 10° = 2000 pt/m°.

Panh gia cap d6 sach theo Fed 209:

M = Ig 2000 - 2.2Ig (0.5/0.1) = 1.76

Phong s& dugc phén loai cip d6 sach cao hon M2 (v&i pt 0.1 pm)
Néu tinh toan theo tiéu chuan ISO:

2000 = 10N (0.1/0.1)2.08 suy ra: N = 1g2000 = 3.3

« Dong khi roi

Gia sir 1 ngudi phan bé trén 10 m? ra 10° pt/s voi pt >0.1um va phong cao 3m
Khong khi bén ngoai véi ndng do Cou = 10*° pt/m3 véi pt > 0.1 pm
Str dung loc HI FLO hiéu suat 50% va HEPA hiéu suat 99,998%
Chon ty 1é trao dbi khong khi 30 1an /gio

Luu lurong khong khi tinh toan duge 0.25 m®/s.

Khéng khi tuan hoan 80%

Nong do pt dugce tinh:

C = %+ (1_ X)(l_npxl_nf k:out



C =4 020 000 pt/m3 véipt > 0.1um
Cép do sach M = Ig (4 020 000) - 2.2 Ig (0.5/0.1) = 5.06

Nong d6 nay qua cao khong duoc phan loai trong tiéu chuan Fed Std 209E voi M =
5.06

Str dung loc tot hon khong duoc dwa ra & vi du ndy. Muén giam ndng do pt trong
phong can giam ngudn pt sinh ra bén trong, bang cach t6i wu hon vé quan 4o, gang
tay, chim dau cho c6ng nhan trong phong sach hoic ting ty 1¢ trao d6i khong khi cao
hon.

Cung vi du nay tinh vgi pt 0,5 pm.

Hi FLO 85 hiéu sut 70%, loc hiéu suat cao 99,9999%

Qué trinh bén trong gia sir tao ra S =2 x 10° pt/s > 0.5 um
Nong d6 pt khong khi bén ngodi Coue= 3 X 107 pt/m* > 0.5 pm

Nong do pt dugce tinh:

C = %+ (1_ X)(l_npxl_nf k:out

C =800 002 pt/m3 voi pt > 0.5um

Cép do sach M = Ig (800 002) — 2.2 Ig (0.5/0.5) = 5.9 ( v&i pt > 0.5um).

Phu hop véi class M 6 va cot gigi han pt 0.5 pm trong bang Fed Std 209E

Néu tinh todn theo tiéu chuan ISO:

800 002 = 10N (0.1/0.5)2.08 suy ra: N = 1g(800 002) — 2.08 1g(0.1/0.5) = 7.35
Ciing vi du nay

Ta thay loc voi hiéu suat cao hon vi du chon loc Micretain hiéu suat 99 % véi pt 0.5
um. Nong do pt 1a C = 818 000 pt/m3.

Cép d6 sach dat M 5.91, ta thdy thay d6i rit nho. Nén viéc tang ty 1é trao doi khong
khi 1én d¢é tang cap do sach 1a mot diéu dé dang hon.
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LAy vi du tir dong khi ri ¢ trén

CAMFIL FARR/Clean Room program - S| units

Pé tinh d& dang hon, phan mém hd trg viéc tinh toan dugc don gian hon rat nhiéu.

Turbulent system

version 2008.1

last revision 06-12-30
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