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L&i n6i ddu

TCVN 12350-2:2018 hoan toan turong durong V61 1SO 16890-2:2016;
TCVN 12350-2:2016 do Ban k§ thuat tiéu chudn quéc gia
TCVNITC142 Thiét bj lam sach khéng khi va céc khi khéc

bién soan, Téng cyc Tiéu chudn Do ledng Chét lvgng d& nghj,
B Khoa hgc va Céng nghé cong bé.

By TCVN 12350 (ISO 16890) Phin loc khbng khi cho h§ théng

théng gi6 chung gém céc tiéu chudn sau:

Itrng (ePM).

1

suéit tizng phin va stc can déng khéng kh.

1

Iwgng bui thir nghigm thu dugc.

- TCVN 12350-4:2018 (ISO 16890-4:2016), Phin 4: Phuong phap
n dinh @ xac dinh higu suét thie nghigm tizng phan nhd nhét.

TCVN 12350-1:2018 (ISO 16890-1:2016), Phan 1: Quy dinh k§
thuat, y8u cAu va hg théng phan loai dia trén higu suét hat lo

TCVN 12350-2:2018 (ISO 16890-2:2016), Phan 2: Phép do higu

TCVN 12350-3:2018 (ISO 16890-3:2016), Phin 3: X4c dinh higu
suét theo trong lwgng va stc can ddng khdng khi so véi khéi

TCVN 12350-2:2018
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Loi gioi thigu

Nhirng &nh huéng clia hat lo limg (PM) dén strc khde con ngudi da durge nghién clru rgng réi trong
céc thap nhién tredrc. Két qué cho thdy byi min cb thé anh hwéng nguy hai nghigm trong dén stee khe,
g6p phn hosc tham chi 12 gay ra cac bénh ho hp va tim mach. Cac loai hat o ling khac nhau c6 thé
dwgc xac dinh theo dai c& hat. Cac hat lo Itng quan trgng nhét 13 PMso, PMzs, va PM;. Cuc Béo v
M3 trrng Hoa Ky (EPA), Té chirc Y té Thé giéi (WHO) va Uy ban Chau Au dinh nghia PMio la hat lo
lirng lot qua G&u vao véi cB hat da chon 6 higu suét gioi han 50 % tai dudmng kinh khi dgng hoc
10 um. PMzs va PM4 dugc dinh ngha teong t. Tuy nhién, dinh nghta nay khang chinh xéc néu khéng
bd sung dic tinh clia phirong phéap Iy mau va d4u vao 14y mau vei dudng cong phan tach da dugc
xéc dinh r5. & Chau Au, phrong phép chun d& 14y miu va do PMio dwge mb ta trong EN 12341,
Nguyén Iy do dya vao viéc idy m&u phan hat lo Irng PMio clia céc hat lor ibng trong khéng khi xung
quanh trén phin loc va viéc xac dinh khéi lwgng theo trong lugng (xem Chi thi cla Hoi ddng
EU 1999/30/EC ngay 22 thang tw nam 1999).

Vi djnh nghfa chinh x4c clia PMio, PMs va PMs 12 khé phiec tap va khong don gian a8 do, nén trong c4c &n
ph&m ctia c4c co quan quan Iy, nhu Cyc Bao vé Mai trrng Hoa Ky (EPA) hodic Cyc Mai trudmg Lién bang
Birc (Umweltbundesamt), ngay cang st dyng dinh nghia dom gidn hon, PMso 12 phdin ¢ hat nhd hon hodc
béng 10 um, Vi sy khac biét nay so voi dinh ngha “chinh thirc" phirc tap d& dé cap & trén khong c6 tac
dong dang k& dén hiéu suét loai bd hat clia cac phan ti loc, nén bd TCVN 12350 (ISO 16890) @& cap toi
@jnh nghfa don gian nay clia PMyo, PMgs va PMs.

Trong ng canh clia bd tiéu chudn nay, hat lor lirmg duec mé tA 12 phan kich ¢ clia sol khi ty nhign
(c4c hat thé 1ng hogc thé rén) lor lig trong khéng khi xung quanh. Ky hiéu ePM mé té higu suét cla
thiét bj 1am sach khdng khi a6i véi cc hat c6 durdng kinh quang hoc tte 0,3 um dén x um. St dung céc
dai c& hat trong b tigu chuin nay cho cac gia tri higu suét a2 liét ké nhu sau.

Bang 1~ Dai dwmg kinh c& hat quang hec theo dinh nghia ciia cac higu suat, ePM,

Higu suét Dai c& hat, um
ePMyo 03<x<10
ePMzs 03<xs525
ePM; 03sx<1

Céc phin loc khdng khi diing cho hé théng thdng gi6 chung da dugc sir dyng réng réi trong cac ing
dung cho hé thong sudi, théng gio va didu hoa khdng khi trong cac toa nha. Trong cac (ng dung nay,
bang cach giam ndng 49 cta hat lo Iirng, phin loc khdng khi anh hudng dang k& dén chét lrgng khang
khi trong nha va, tir d6, dnh huémg dén sive khde con ngudi. D4 gidp cac k sw thiét ké va nhan vien
bao trl chon Iy dlng céc loal phin loc, ¢4 lién quan dén vigc san xuét va thwong mai quéc té dé xac
dinh rd phuong phép thir nghiém va phan logi cac phin loc khang khi phé bién theo higu suét hat clia

chung, dic biét lign quan dén vigc loai bd hat lor Itrg. Cac tiéu chun ciia khu vige hign nay dang ap
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dung céc phwong phap phén logi va thir nghiém hoan toan khac nhau, nén nhing tigu chudn nay
khdng cho phép so sanh véi cac phirong phéap khac, va do d6 can trd thvong mai toan ciu clia cac
san ph&m thong thung. Thém véo 66, cac tiéu chulin cang nghigp hién nay c6 cac han ché da biét do
tao ra cac két qua khac nhidu so véi tinh néng loc trong hoat dong, tirc 1 phéng dai higu sust loai bd
hat ctia nhidu san phdm. B§ tidu chudn nay, 4p dung v&i he théng tiép can phan loai hoan toan méi,
trong d6 dura ra céc két qua c6 nghta hon va tét hon so vér céc tisu chuln da xay dung.

BS TCVN 12350 (ISO 16890) mé ta thiét bj, vat liu, cac yéu ciu, quy dinh ky thuat, c4c dai lwgng va
céc quy trinh @& tgo ra dez lidu tinh nang phang thir nghiém va sw phan loai higu sut dya vao vigc higu
sut tirng phan do dwgc chuyn ddi thanh higu sut hat lo Iiing (ePM) trong hg théng bao céo.

Céc phn t loc khdng khi theo b TCVN 12350 (ISO 16890) dugc danh gi4 trong phong thir nghigm
biing kha naing loai bd hat sol khi cla ching dugc tinh theo cac gia trj higu sult ePMy, 6PMas, PMiq.
Sau d6 cac phan tlr loc khong khi c6 thé durge phan logi theo cac quy trinh quy dinh trong tidu chudn
ndy. Higu suét loai bd hat clia phin tir loc dwgc do nhw mdt ham ciia dai c& hat tir 0,3 um @&n 10 um
clia phan ti loc chua téi va chua &n dinh theo tirng quy trinh d4 dinh trong tigu chudn nay. Sau khi thr
nghiém hiéu suét loai bd hat ban d4u, phn tir loc khong khi dwgc dn dinh theo c4c quy trinh da dinh
trong TCVN 12350-4 (ISO 16890-4) va higu suét loai b3 hat durgc tinh 3p lai trén phén tir loc da dn
dinh. Phép thir nay cung cép thdng tin v& cudng dd xuét hign cla bat cir co' ché loai bd tinh dign voi
phin tl lgc clia phép thir. Xac dinh higu suét trung binh clia phin loc bing céch tinh trung binh clia
higu su&t ban dAu va higu suét da 8n dinh cho m&i dai ¢& hat. S dyng hiéu suét trung binh d8 tinh cac
higu suét ePM bing cach chinh c4c gi4 tri nay t¢i phan b c& hat chudn va chudn tic cla c4c phan
sol khi xung quanh c6 lién quan. Khi so sanh cac phin lpc da thir nghiém theo b$ TCVN 12350
(1SO 16890), c4c gia tri higu sudt timg phan phdi luon dugc so sanh gitra cac loai higu suét ePMy
(vi dy gitra ePM; ciia phin loc A véi ePMy clia phin loc B). Dung Irgng bui thir nghiém va kha nang gitr
byi ban ddu clia phan tir loc dugc xac dinh theo timg quy trinh thir nghigm dugc quy dinh trong
TCVN 12350-3 (ISO 16890-3).
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Phin lgc khéng khi cho hé théng théng gié chung —
Phén 2: Phép do higu suat tirng phan va sirc can dong khéng khi

Air filters for general ventilation —
Part 2: Mt t of i e and air flow

1 Pham vi ap dung

Tiéu chuan nay quy dinh sy tao sol khi, thiét b thir nghiém va c4c phuong phap thir nghigm duoc si
dung d do higu suét tirng phan va strc can ddng khdng khi clia céc phin loc khéng khi diing cho hé
théng thang gi6 chung.

Tiéu chudn nay duoc siv dyng két hop véi TCVN 12350-1 (ISO 16890-1), TCVN 12350-3 (ISO 16890-3)
va TCVN 12350-4 (ISO 16890-4).

Phuong phép thi nghiém durgc md ta trong tidu chuén nay c6 thé ap dung cho céc Iuu lwgng khéng
khi tir 0,25 m¥/s (900 m3h, 530 ft¥/min) dén 1,5 m¥s (5400 m¥h, 3178 ft¥/min), c6 d& cép téi gian thir
nghigm véi dién tich b& mét danh dinh 12 610 mm x 610 mm (24,0 in x 24,0 in).

B& TCVN 12350 (ISO 16890) (tt ca cac phan) dé cap dén cac phén ti¥ loc khdng khi dang hat lo Iiing
cho h@ théng théng gi6 chung c6 higu suét ePM: nhd hon hogic bing 99 % va higu suét ePMio 16n hon
20 % khi thir nghigm theo cac quy trinh da xac djnh trong bd TCVN 12350 (ISO 16890).

CHU THICH: D61 v6i quy trinh thi nghigm nay, giéi han duei dugc thiét 13p & higu suét ePMso nhé'ihét 12 20 %
Vi, higu suét nay r&t khé & phin ti loc thir nghigm duwdi mirc ndy dap (ng cAc yéu cu xac nhan gié tri s dung
théng ke clia quy trinh nay.

Céc phan t& loc khdng khi khéng thudc quy dinh clia phan sol khi ndy dwgc dénh gid béng cach ap
dung céc phurong phap thir nghigm khéc, (xem bd TCVN 11487 (ISO 29463)).

Tiéu chuin nay khdng 4p dung cho cac phén ti loc dugc st dung trong méy lam sach khéng khi trong
phdng kidu x4ch tay.

Céc két qua tinh n3ng dat duoc theo b TCVN 12350 (ISO 16890) khdng ap dung dinh lugng dé di
doan tinh ning hoat ddng lién quan aén vén d& higu suét va tudi tho.
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2 Tailigu vién din

Céc tai ligu vién din sau rét cin thiét cho viéc 4p dyng tiéu chulin ndy. Béi véi cAc tai ligu vign dén ghi
n&m cng b thi ap dung phién ban dugc ndu. DI voi c4c tai lidu vign din khong ghi nam céng bé thi
4p dyng phién ban méi nhat, bao gdm ca cac stra dbi, bd sung (néu cb).

TCVN 12350-1 (1SO 16890-1), Phin loc khong khi cho hé théng théng gié chung — Phén 1: Quy djnh kf
thugt, yéu cu va hé thong phén loai dya trén hiu suét hat lo limg (ePM).

TCVN 12350-3 (SO 16890-3), Phin loc khong khi cho hé théng théng gi6 chung — Phén 3: Xéc dinh
hiu suét theo trong lupng va strc cén dong khdng khi so véi khéi lugng byi thir nghiém thu dugrc.
TCVN 123504 (ISO 16890-4), Phin loc khong khi cho hé théng théng gi6 chung — Phuong phép én
djnh dé x4c dinh higu suét timg phan nhé nhét.

TCVN 8113-1 (ISO 5167-1), Do dong firu chét bing céc thiét bj chénh ap gén vao éng dén c6 mat cét
ngang tron chdy ddy — Phén 1: Nguyén Iy va yéu cdu chung.

1SO 21501-1, D ion of particle size ibution — Single particle light interaction methods — Part 1:
Light scattering aerosol spectrometer (X4c djnh sy phén bé c& hat — Phuong phép trrong tac anh sang
dang hat don - Phin 1: Do phb sol khi tan xa &nh sang).

1SO 21501-4, De ination of particle size di: ion ~ Single particle light interaction methods — Part 4:
Light scattering airborne particle counter for clean spaces (Xac dinh sy phan bd c& hat — Phuong phép
twong tac &nh s&ng dang hat don — Phan 4: Thiét bj dém hat sinh ra trong khong khi tAn xa 4nh sang déi
voi khBng gian khang c6 hat).

TCVN 11487 (SO 29463), Phin loc higu suét cao va vét ligu loc dé logi bé hat trong khdng khi.

1SO 29464, Cleaning equipment for air and other gases — Terminology (Thiét bi lam sach khong khi va
céc khi khac — Thuat ng@).

3 Thujt ngir va dinh nghia
Tiéu chuin nay s dung céc thust nglr v dinh nghfa trong ISO 29464 va c4c thuat ngte va dinh nghia sau.

3.1 Luwu lwgng va sirc can

314

Luru Itrgng khong khi (air flow rate)

Theé tich clia khong kht di qua phin loc trong mdt don vi thoi gian.
[1SO 29464:2011, 3.2.38)

3.1.2

Lwu lwgng khdng khi danh djnh (nominal air flow rate)

Luu Irgmg khong khi (3.1.1) do nha san xuét quy dinh,

10
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313
Sirc can dong khdng khi (resistance to airflow)
Chénh léch vé 4p sudt giira hai didm trong mdt hé théng dong khang khi tai céc didu kign quy dinh, dc
bigt khi duec do qua phén ti loc (3.2.2).

3.2 Co ciu thir nghigm

3.21

Co cu thir nghiém (test device)

Phén tir loc (3.2.2) dugc thir nghiém.

322

Phin ti» loc (filter element)

Két cAu gdm vat ligu loc, bd phan neo d& va m3t trung gian clia bd phén neo d& véi budng lgc.
323

Déng trwére phin lgc (upstream)

uis

Khu vire trong hé théing xt Iy c6 déng Iuu chét di qua tredrc khi di vao phan co cu thir nghiém (3.2.1).

3.24

Déng sau phin loc (downstream)

DIis

Dign tich hoiic khu vurc trong dé dang luu chét rdvi khdi co céu thir nghigm (3.2.1).

3.3 Sol khi

3341
Sol khi pha 18ng (liquid phase aerosol)
Cac hat thé 16ng lo Itrng trong khi.

332
Sol khi pha rén (solid phase aerosol)
Cac hat thé rén lo Iieng trong khi.

333
Sol khi tham chiéu (reference aerosol)
Sol khi dugre xéc dinh qua phép do thir nghiém trong dai kich c& cu thé.

334
Sy trung hoa (neutralization)
Hoat d8ng dura sol khi t¢i sy phan bd can béng véi dién tich Bolzmann béing cac ion ludng cyc.
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3.4 May dém hat

34.1

May dém hat (particle counter)

Thiét bi d& phat hign va dém sé hat r&i rac lo Iieng sinh ra trong khéng khi ¢é trong mau khi.
[ISO 29464:2011, 3.1.27]

342

Méy dém hat quang hoc (optical particle counter)

OPC

Méy dém hat (3.4.1) hoat dong bang viéc chiéu séng cac hat sinh ra trong khéng khi trong déng mdu
khéng khi, chuyén déi cic xung anh sang tan xa thanh di ligu xung dién c6 kha ndng phén tich Gé dra
ra di ligu vé sy phan bé c& hat va sb lugng hat.

[1SO 29464:2011, 3.29]

343
Dong khéng khi ldy mau (sampling air flow)
Luu lugng thé tich di qua thiét bi.

344

C& hat (particle size)

ps '

Dudmg kinh hinh hec (twong duong voi hinh cAu, quang hoc hogc khi ddng hoc, phy thude vao ngtr
canh) clia cac hat sol khi.

[1SO 29464:2011, 3.1.126].

345

Phan bé c& hat (particle size distribution)

Sy trinh bay, & dang bang, dang sé hogic bidu a8, cac két qua thyc nghiém thu dwoc bing cach stk
dyng phurong phap hodc céc thiét bj cé kha nang do duwérng kinh trong dirong clia céc hat trong mét
mau hodc ¢6 kha nang dua ra ty 1§ clia c4c hat c6 dudng kinh tyong duong ném trong cac gioi han
xac dinh.

[ISO 29464:2011, 3.1.128].

346

LAy m3u ding dgng lwe (a3ng téc) (isokinetic sampling)

K§ thuat a8 14y m3u khang khi sao cho vén téc khi vao dAu do bing véi van tbe cia khdng khi xung
quanh diém I4y mau.

[1S0 29464:2011, 3.1.144].
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35 Higu suét
351
Higu suét (efficiency)
Ty 16 hoac phén trém chAt nhidm bAn kidm ching ma cor c4u thir nghiém (3.2.1) loai bb.
35.2
Higu suét tirng phén (fractional efficiency)
Kha n&ng clia thiét bj lam sach khang khi trong viéc loai bd nhirng dai c& hat hogic c& hat cy thé.
CHU THICH: Higu suét dugc v& nhir mt ham clia c& hat dwa ra phé higu sudt theo c& hat.
[1SO 29464:2011, 3.1.61].

353

B3 lot (penetration)

P

Ty 18 8ém hat phat hign dugc sau phin loc so véi hat dém trwérc phin loc.

[ISO 29464:2011, 3.2.28].

354

Ty sb twong quan (correlation ratio)

R

Sy tinh ton cila bét cir 39 chéch tidm &n nao gitra hé théng 14y mAu trwéc va sau phin loc.

3.6 Cac thuat ngiv khac

3641

Phin loc HEPA (HEPA filter)

Phin loc c6 tinh néng phii hop v&i céc yau cAu clia foai phin loc tir ISO 35 dén 1SO 45 theo TCVN 11487-1
(IS0 29463-1).

[ISO 29464:2011, 3.1.88].

362
Phin loc chudn (reference filter)

Co chu so cAp c6 cac thong sb véi o chinh xac da biét dugc sir dung nhu mét tigu chuln @8 hieu
chudn co cu thee cép.

{1SO 29464:2011, 3.39].
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4 Ky higu va thuat ngir viét tat

44 Ky higu
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Sol khi kali clorua pha ran

Hoat d9 phong xa hién tai clia ngudn

Hoat d6 ph6ng xa clia ngudn tai ngay san xuét

Thei gian (n@m)

Thei gian ban ra (nam)

Ha sb bién thién

D6 lgch chudn cla c4c didm do ligu

Gi4 trj trung binh clia c4c didm dG ligu

Tuong quan truéc phin loc dém cho mAu iva cd hat, ps

Twong quan sau phin loc aém cho mAu i, va c hat, ps

56 dém trung binh nén thor diém bat du hodic két thiic treéc phin loc tai c& hat cy thé, ps
S6 @ém trung binh nén thoi didm bét dAu hogic két thic sau phin loc tai o& hat cy thé, ps
88 dém trung binh nén sau phin loc cho mu higu suét, i, va c& hat, ps

56 dém trung binh nén sau phin loc cho mau twong quan, i, va déi véi co hat, ps

S6 dém nén trudc phin loc thi didm bt ddu hodc két thic do cho mAu, i, va c& hat ps
86 aém nén sau phin loc tai thor diém bat dAu va két thic do cho c& hat, ps

S% dém trung binh nén truc phin loc cho higu suét hosc sy trong quan tai ¢& hat cy
thé, ps

S6 dém higu suét trwdc phin loc do dwgc cho mau, iva c& hat ps
Trung binh higu suét tredc phin loc di véi méu, i va déi véi co hat, ps
S8 dém tdng sb hat trwdrc phin loc @6i voi c& hat, ps

Trung binh higu sudt sau phin loc d8i voi mau, iva déi véi c& hat, ps
Ty 6 twong quan d6i véi mau, i va c& hat, ps

Ty s6 twong quan tai ¢& hat cy thé, ps

56 méu

B khdng ddm bdo 95 % clia gié trj twong (g tai c& hat cy thé, ps
Bién s6 phan b6 student ¢

S8 béc ty do clia bién s phan b student t

Gidi han tin cay dudi clia ty sé trong quan tai ¢& hat cy thé, ps

Gi6i han tin cay trén clia ty s6 twong quan tai c& hat cy th, ps

D3 lech chudin clia gié tri tong quan tai c& hat cy thé, ps

Téng sé hat tréc phin foc d Iy mAu trong qua trinh trong quan tai c& hat cy thé, ps
Céc hat tong quan da ldy mau d6i véi mau, i va ddi véi oo hat, ps
D4 lot hodc phén ty 18 clia hat lot qua co cu thir nghigm

B9 lot quan sat dugc tai ¢ hat cy thé, ps
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E, D3 lot cubi ciing tai ¢& hat cy thé, ps

F,‘w Gidi han tin cy duwéi clia d6 lot tai c& hat cy thé, ps

P Gioi han tin cay trén clia 0 lot tai c& hat cy thé, ps

€ D7 khéng d3m bao 95 % clia i tri lot qua tai c& hat cy thé, ps

6", D8 léch chudn ciia gia tri lot qua tai ¢& hat cy th3, ps

e B9 khong dém bo dfng hoic tinh

Usgips Téng sé hat trudc phin dugc Iy mAu trong qué trinh lot qua tai ¢& hat cy thé, ps
E, Higu suét tirng phan tai c& hat cy thé, ps

4.2 Thujt ngle viét tat
ASHRAE  Higp hdi céc ky st nhigtlanh va didu hoa khéng khi Hoa Ky

CEN Uy ban tiéu chudn héa Chau Au

cL Gi6i han néng d6

NIST Vién Tiéu chudin va Céng nghé Quéc gia Hoa Ky
PSL Hat latec polystyren hinh cu

RH D6 &m twong déi, %

TR Gian thr nghiém

5 Yéu cau th nghigm chung

5.1 Yéu cdu vé co céu thir nghigm

Co chu thir nghigm phai dugc thiét ké sao cho khi I&p ding véo gian thir nghiém théng gi6, thi khéng xay
ra rd fi khdng khi/bi xung quanh khung loc b&n mat ngoai ciia co' cu thir nghigm va cic bé mat Iam kin
gian thr nghigm. Cor cAu thir nghigm phai dugc thiét k& hogc d4nh déu d8 tranh dugc viéc Ip sai.

Co cdu thi nghiém hoan chinh (gdm phin loc va khung) phai dwec Iam biing V4t ligu phd hop @& chiu
duge vigc sl dung thdng thudng va vige tiép xdc véi khodng nhigt do, 46 &m va cac mai trwong an
mon c6 kha nang géip phai trong khi hoat ddng.

Co c4u thr nghiém hoan chinh phai dugc thiét ké sao cho chju durge sirc ép co hoc ma c6 kha nang
g4p phai trong qua trinh str dung thdng thwdmg. Byi va byi dang soi thoét ra tir vat liéu clia co céu thir
nghigm do ddng khang khi di qua co cAu thir nghiém phai khéng éuqc tao ra nguy co hoc tac dong
x4u dén con ngurdi (hodc thiét bi) phoi nhiém véi khang khi da loc.

5.2 Sy lap dit co clu thir nghigm

Co cAu thir nghigm phai dugc I&p theo khuyén nghij clia nha san xudt va sau khi can bing méi trwdmg
Vb khdng khi thir nghigm da c&n v&i d6 chinh xéc dén gam. Cac co cAu yéu ciu phy kign bén ngoai phai
dugc van hanh trong qué trinh thir nghiém véi cac phy kign co dc tinh tinh nang twong dwong véi
nhirng co cu d4 st dyng trong vén hanh thuc té, Co cAu thi nghiém, bao gém ca bét ct khung treo
thang thirong nao, phai dugc gén kin vao trong gian thi nghiém theo cach sao cho ngan dwgc rd . Phai
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kiém tra @9 kin bing mét va khong chép nhan cac rd rl c6 thé nhin thdy. BAt ot Iy do gt, néu cac kich
thirée khang cho phép thir nghigm co' cAu thir nghigm trong cac diu kign thir nghigm tidu chuln, cho
phép I4p bd hai hodc nhidu hom cac co cu clia cling loai hodc cling model, mién 1 khong xay ra céc rd
i trong co céu thir nghiém. Cac didu kién van hanh clia thiét bj phy kién nhu vay phai duec ghi lai.

5.3 Yéu chu gian thir nghigm

Céc kich thudc va b trf t61 han clia céc thiét b thir nghiém duec néu trong c4c hinh vé clia tigu chudin nay
va dugrc st dyng nhu c&c huéng din dé gidp xay dyng mét gian thir nghiém phi hep'véi cac yau cdu tinh
nang clia tidu chuén nay. T4t ca cac Kich thuc da néu 12 bét bugc triz khi khdng duqc quy dinh. Cac dung
sai da dugc néu trong nhiing hinh vé & ddy. Céc don vj tinh theo mm (in) trie khi khang dwgc quy dinh.
Khéng quy djnh thiét ké clia thiét bj (k& ca, nhung khdng gi6i han, quat gi6, c4c van va éng gio bén ngoai)
12 tly y, nhung thiét bj phai c6 dung lwgng phil hop 88 d4p ing céc yéu cAu tinh nang cia tiéu chudn nay.

6 Vat li¢u thir nghiém
6.1 Sol khi pha léng
6.1.1 Sol khi thir nghi¢m DEHS

Sol khi DEHS pha léng (Dietyl Hexyl Sebacat) dwoc tao ra bdng cach bd tri voi Laskin da dugc sir
dung rgng rai trong vigc thir nghigm cac phin loc higu su4t cao. DEHS giéng véi DES Di (2-etylhexyl)
Sebacat hoac Bis (2-etyl hexyl) Sebacat vi c4c c& clia hat ¢6 tinh déng Itre hoe, hinh hoc va tan xa 4nh
s&ng gén véi tizng sol khf DEHS khi duqc do bing méy dém hat quang hoc (OPC). Phai st dung va
dua trec 1iép sol khf DEHS chuwa xi Iy vao gtan thir nghiém,

6.1.2 Céng thirc DEHS/DES/DOS

Caz6Hs004 hodic CHy(CHz2)sCH(C2Hs)CH200C(CHz)sCOOCH,CH(C2Hs)(CHz)3CHa

6.1.3 Tinh chét ciia DEHS

Khéi lgng phan te 426,69 g/mol

Khéi lugng rieng 912 kg/m? (57 Ib/ft?)

Diém néng chay 225K

Diém s6i 505 K dén 522 K

Didm chép chay >473K

Ap suét hoi <1Patai 203K

Chi sb khic xa 1,452 tai buéc séng 600 nm

99 nhét dang hoc tir 0,022 Pa.s (1,015 Ibift.s) dén 0,024 Pa.s (0,016 Ib/ft.s)
86 CAS 122623
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6.1.4 Tao sol khipha léng
Sof khi thir nghim phai bao gdm DEHS chura lgc va chura xi¥ Iy, hoiic cac sol khi pha Iéng khac theo
sol khi chuén trong 6.3.
Hinh 1 dua ra vi dy vé hé théng tao sol khi. Hg théng ny bao gdm vat chira nhé véi DEHS Idng va véi
Laskin. Sol khi dugc tao ra biing cach nap khéng khi nén khong chira hat qua voi Laskin. Sau @6
nhiing giot d& nguyén t& héa dugc dua tryc tiép vao gian thr nghigm. Ap suét va dong khong khi t6i
voi bj thay ddi theo ddng thiz nghiém va ndng @6 sol khi yéu cAu.
CHU THICH:  B&i voi leu lugng khong khi thir nghigm 13 0,944 m¥s (2000 fi%imin), 4p suAt ikhodng 17 kPa
(2,5 Ibfin?), twong trng véi dong khong khi qua vai khoang 0,39 dm¥/s [1,4 m¥h (0,82 ft¥/min)].
Cb thé st dung bAt cir may tao sol khi ndo khéc c6 kha naing tao ra céc giot dti cac néng db trong dai
& hat tir 0,3 um dén 1,0 um.
Truée khi thir nghigm, chinh lai néng a9 trwéc phin loc 6& dat toi trang thai 8n dinh va a8 c6 ndng 6§
dwéi mire phit hgp ctia OPC.

Kich thuérc tinh bing milimét

CHU DAN:

1 Khang khi khdng co hat (ap sudt khodng 17 kPa) (2,5 Ib.in?)

2 Sol khi t&1 gian thir nghigm

3 "Voi phun Laskin

4 Sol khi thir nghigm thé 1dng

5 B6n I8 @ 1,0 mm n3m vudng géc 90° canh trén phia ngoai cac I8 va cham vira téi d4y clia vanh siét
6 B8n 18 @ 2,0 mm & canh 8ng trong day cac 16 c6 @ 1,0 mm (Chit dén 5)

Hinh 1 - Méy tao sol khi pha Iéng
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62 Sol khipha rin
6.2.1 Sol khi thir nghiém kali clorua (KCI)

Sol khi thir nghiém KCI phai la c4c hat kali clorua (KCI) (khd) pha rén da phan tan dugc tao ra tir dung
dich nwéc. Vi dy, dung dich KCI ¢4 thé dwgc chudn bj bing cach két hep 120 g KCI cép thudc thir voi
1 L nwde cét cp thubc thir. Dung dich dwgc nap vao voi nguyén tir hoa & Ivu lwgng khodng
1,2 mUmin (0,04 oz/min) béng bom dinh lwgng. Viéc thay ddi ap suét khdng khi van hanh clia méy tao
sol khf va I lugng dung dich cho phép kiém soat ndng 6 sol khi kiém chirmg.

CHU THICH 1: Nuwér dat cép thubc thir quy dinh trong TCYN 2117 (ASTM D1193).

CHU THICH 2:  Cho 120 g KCI v&o 1 L nubc chi 14 mot vi dy. C6 thé thay ai tj 18 thyrc da sir dung phu thuge
véo thiét bj dwoc sir dung.

6.2.2 Céng thirc KCI

KCl

6.2.3 Tinh chitKCl

Khéi lrgng phan tir: 74,55 g/mol

Khéi lwgng rigng: 1984 kg/m® (123,86 Ib/f?)
Di8m néng chéy: 1049 K

Didm s6i: 1686 K

D) hoa tan: 347 kg/m? tai 293 K

Chi s6 khuc xa: 1,490 tai buéc séng 600 nm
s6 CAS: T447-40-7

6.2.4 May tao sol khi pha rin

May tao sol khi thir nghiém pha rén phai nhu md phéng trong Hinh 2. May tao sol khi phai cung cép sol
khi thir nghiém c6 néng d¢ du &n djnh trong déi c& hat tir 0,30 um dén 10 pm d phi hop véi cac yéu
cAu sol khi t6i thidu ciia tiéu chuén nay ma khong gay qua téi cho OPC.

V@i phun dugc d3t & dinh thép phun bing acrylic trong sudt cao 1300 mm (51,0 in), dudné kinh
305 mm (12,0 in). Thap cao diing cho hai myc dich: Iam khé cac giot KCI bing cach cho khodng thdi
gian;leu trung binh 40 s va cho phép céc c& hat |n hon tch ra khél sol khi.

Sol khi phal dugc chuyén t6i phan bé tich tinh di¢n Bolsmann bing may phét birc xa alpha va beta véi
hoat d it nhit 185 MBq (5 mCi) hosc méy ion héa phéng dién ving quang. May ion héa phéng dign
ving quang phai c6 dong ving quang nho nhét 1a 3 uA va phal dwgc can biing @8 cung c4p lvgng ion
dwong va ion 4m can bing.
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CHUTHICH 1: Sy phan bb dién tich Bolzmann i ién tich trung binh tim thAy trong khong khi xung quanh. Viéc
tich tinh dign 12 két qué tét yéu cha hiu hét cac phurong phap tao sol khi ciia sol khi pha rén.

CHU THICH 2:  Mirc hoat tinh clia ngudn hoat d9 phéng xa giam theo théi glan. Cudmg dd ngudn 185 MBq
(5 mCi) 12 curong @6 ngudn nhé nhét tai thoi Gidm hét han stk dung. Do @6, néu cudng a6 ngudn 14 370 MBq
(10 mCi) khi méi bét d&u, thi cwdng 49 ngudn s& la 185 MBq (5 mCi) sau mot chu ky bén ra.

CHU DAN:

1 Ngudn khéng khi nén khd, sach
Béing dibu khién khong khi (c&c lwu lugng ké kidu phao véi van kim va may do 4p suit du ra)
Phin loc higu sust HEPA nhd nht
Khang khi nguyén tir héa 0,5 dm/s (1 f¥/min) danh djnh (di8u chinh téc d)

2

3

4

5 V@l phun khéng khi nguyén tir héa
6 Thap phun dwdng kinh 305 mm (12,0 in), chidu cao 1300 mm (51,0 in)

7 Bom dinh lugng tée do 20,0 cmis, nuére dung dich KCI

8 May trung hda hoat do phéng xa dugc dit tai du ra sol khi, néu sir dyng

9 Méy trung hda phéng dién veng quang dit tai ng cung c&p khdng khi kh6, néu str dung
10 Khang khi khd 1,9 dm¥s (0,040 ft/min)

11 Ong dén khi ra dwdng kinh trong 38 mm (1,5 in) (c6 thé 83t dudi day clia thap phun).

Hinh 2 - So d3 minh hoa h§ théng tao hat sol khi pha rén
6.3 Sol khi tham chiéu
6.3.1 Sol khi tham chiéu d6i véi kich c& tir 0,3 um dén 1,0 um

D& do tinh nang loc tir 0,3 um d&n 1,0 um, sol khi pha I8ng da ligt k& trong 6.1 phai 1 vat ligu tham
chiéu cho phwong phap thir nghigm nay.
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6.3.2 Sol khi tham chiéu d8i v&i c& hat tir 1,0 pm dén 10,0 um

D& do tinh nang loc tt 1,0 pm dén 10,0 um, sof khi pha rén da liét ké trong 6.2 phai 1 vat ligu tham
chiéu cho phurong phap thie nghigm nay.

6.3.3 Sol khi tham chiéu khic

Chi st c6 thé dyng c4c sol khi d ligt ké trong 6.1 va 6.2 d& thiz nghigm cac co cAu theo tiéu chudn nay.
D4 sir dyng sol khi bén ngoai dai sol khi tham chiéu nay, thi phai dat dugc cac két qua phil hop cb thé
chép nhan clia sol khi tham chiéu trong dai c& hat dang dugc do theo 6.3.4. Chi c6 thé st dung sol khi
pha I3ng @ do tinh nang loc trong di ¢& hat tir 1,0 pm dén 10,0 um néu van téc vét ligu clia co chu thie
nghiém th&p hom 20 cm/s (39,4 ft/min).

6.3.4 Tiéu chi phii hop

D& chi ra sol khi phit hp c6 thé chép nhan dwec, phin loc thiz nghiém tham chiéu, nhu da x&c dinh
trong 8.3.2, phai dugc van hanh bing c4ch st dyng sol khi tham chiéu va dugc I3p lai bing cach sir
dyng sol khi thir nghigm. Néu cac két qué hiéu suét loc néim trong hai diém phén trém clia mdi kénh
do, thi c6 thé st dyng sol khi thir nghiém trong dai c& hat sol khi d6. Phai duy tri béo c4o béng van ban
chl ra béing ching clia s phil hep nay tai co s& thiy nghigm. Phai I3p lai phép thir nay nhw mot phan
clia bét cir thir nghiém chét lgng gian thir nghiém nao va duy tri vigc thir nghiém tir 8.3.3.

6.4 Tai sol khi

Bt ciz sol khi nao dugc sir dung @ thir tinh néing lgc theo tiéu chudn ny phai dugc dua vao phin tir
loc di 14u @8 phép thir dwgc thyc hién, nhung mi&n 14 khéng thay ddi dsic tinh tinh nang loc clia co' ciu
dugre thir nghigm.

7 Thiét bj thir nghiém

74 Gian thir nghiém

7.1 Kich thwéc

7.1.1.1 Dign tich kich thwéc chidu ngang

Gian thi nghi¢m (xem Hinh 3) bao gm mat sé doan hinh vudng véi kich'thwéc danh dinh bén trong
610 mm x 610 mm (24 in x 24 in) ngoai triv phan co cAu thir nghidm. Co céu thir nghiém duoc dst
trong phan C va ¢ thé c6 kich thuéc danh djnh bén trong tir 610 mm (24,0 in) dén 622 mm (24,5 in).

7.1.1.2 Kich thwéc chidu dal va vj tri

Céc kich thiréc nhd nhét hogic dugrc yéu ciu cho cac chidu dai phan gian thir nghiém (TR) va céc vi tri
thiét bi dwoc néu trong Hinh 3.
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Kich thuéc tinh bing milimeét

e
sne e e ne
AT ™)
2 = L-H‘ [ ]
IHETE HilS
0 ® 00 g ® 000
CHU DAN:
A Phan TR - Khoang hit khi vao U/S 9 Van 4p suét clia co cAu thir nghiem D/S
B PhinTR-Léy miu Uis 10 L3 tiét luu xao trn D/S (thir nghiém higu suit) ndu tai
C Phin TR - Co chu thir nghiem byl phin oc cufi cing DIS
D Phin TR—Phin loc cudl cing/trdn DIS 14 100 Hy il S0 K v
E PhdnTR- LAy mdu DIS 12 Loc HEPA D/S (néu sir dung)
F Phén TR - Phép do dang khang khi 13 Vi dy van &p suét clia vdi phun ddng khong khi phia
trén (néu st dyng)
1 LocHEPAUIS
14 Vi dy vj trf cor cu do lvu lrong khdng khi
2 Phun sol khi long

15 Vidy van 4p suét clia vai phun It leong khong khi phia

Phun sol khi rin dusi (néu sir dyng)

Y

Vi phun byi * Phin loc phia trrérc oo cu thir nghigm U/S

@

L8 tiétlwu xéo trgn U/S > Phin loc phia sau co cu thit nghigm DIS

>

O iy mAu sol knf UIS ¢ Co chu chl dugc sir dung voi phép thir byi tai

~

Van &p sult cla oa cAu thi nghigm U/S ¢ Van &p sult clia va phun déng khong khi phai dugc ait

Co cdu thir nghigm theo céc yéu cu ky thuat tp it clia nha san suét cor cu.

®

Hinh 3 - So 44 mé ta gian thir nghigm
7.1.2 Vit ligu cdu tao

V4t ligu gian thir nghi¢m phéi dan dién, néi @4t, phai c6 phan hoan thign bén trong tron nhén, va du
cling d& duy trl hinh dang clia né tai 4p suét van hanh. Céc phan nhd hon clia gian thiz nghiém c6 thé
dwoc lam bang thily tinh hodic nhya d& nhin thdy co cAu va thiét b thir nghigm. C6 thé chdp nhan cac
6 cira dip phong a8 theo ddi tién trinh thir nghigm.

7.4.3 Hinh dang gian thir nghiém

Khoang hat khi vao va vi trf lién quan ciia cac phin loc higu suét cao va cac didm phun sol khi la tly ¥
va khiic cong trong gian thir nghigém 14 tlly chon, do d6 cho phép ca hai cdu hinh gian thir nghiém thang
va gian thi nghigm hinh chr U. Ngoai trir khiic cong ciia chinh gian thir nghigm, tit ca cac kich thuéc
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va cac hop phén 12 gibng véi cac chu hinh chi U va chu hinh thing. Phai bao gdm ca vach ngan x40
trdn dong sau phin loc trong gian thiv nghiém & sau khic cong. Chiu dai clia gian thir nghigm va cac
phan don I8 la tily y, nhung gian thix nghiém phéi phi hgp voi tht ca cac phép thir chét fugng thir
nghigm ctia thiét bj & mé ta trong Bidu 8.

7.1.4 Ngudn cdp khdng khi cho gian thir nghigm

7.1.41 Vjtri quat

Gian thir nghigm c6 th dwoc van hanh trong sy bé trf dang khang khi c6 4p sudt am hoic dwong.

CHU THICH: Trong tsémg hop van hanh 4p sudt duong (tic 12 quat phia treéc phin loc cia HEPA U/S), sol khi
thir nghiém va bui tai c6 thd rd i vao trong phong, trong khi tai 4p suét am (tirc 14 quat phia sau clia HEPA D/S)
hat c6 thé rd rf vao trong gian thi¥ nghigm.

7.1.42 Mal trvng

Phai st dung khdng khi trong phdng hoic khang khi tudin hoan lam ngudn khang khi thir nghiém. Nhigt 6o
clia khong khi tal co cAu thix nghigm phai I (23  5) °C (73 + ) °F] véi 46 Am tuong a6l (45 + 10) %.
Dong khi xa c6 thé thoét ra bén ngoai nha, trong nha hoic dugc tudn hoan.

CHU THICH: D9 &m trong 681 co thé anh huong dén céc két qua khi dém céc hat sol khi pha rén, nhu da néu
trong ASHRAE 1287-PR. Khoang 9 4m twong d6i hep 2 két qua cia cdng vigc 6.

7143 Loc HEPA gian thir nghiém

Céc phin loc HEPA higu suét cao phai dugc 3t phia tnrdc dong khong khi gian thir nghiém clia phan
gién thir nghiém A. Myc dich clia viéc loc phia trréc ndy 14 d& cung cép cac mirc hat nén rét th&p trong
qué trinh thir nghiém.

Neén loc HEPA clia ddng khi xa, nhung khong bat bugc. Phin loc HEPA xa cho phép loai bd bét cir sol
khi thi» nghigm nao c6 th& co trong khdng khi xa. Néu sir dyng HEPA x4, thl phai dit & khoang cach t6i
thidu 1 500 mm (20 in) tiv GAu 14y mAu sau phin loc.

7.14.5 Co Igp gian thir nghigm

Phai c6 14p gian thi» nghigm khdi s rung gay ra do quat hozc c4c ngudn rung khac.

7.1.6 L3 tiét lwu xdo trén DIS

D4 voi tht ca céc phép do higu sult teng phan, 18 tiét lu xéo tron D/S phai dwgc Ip dét nhu 63 néu
trong Hinh 3, dit sau cor cdu thir nghigm va trude dAu Iy mau D/S. L8 tiét lvu x&d tron dugc 1ép mot
tém tiét leu (1) va tAm dyc 18 1am vach ngan x4o trdn (2), nhw d& néu trong Hinh 4.

Véch ngén xo trén phai cé dwémng kinh 152 mm + 2 mm (5,9 in + 0,8 in) va cé cac I8 o6 kich c& va co
khodng cach bing nhau véi cac day 16 theo mé hinh so le d& cung c4p 40 % dign tich tréng va duoc Iép
sao cho day I trung tam la day c6 15 tiét luu tron. Md hinh clia cc & phai cang gin céc 18 c6 dudng
kinh 3,175 mm (0,125 in) cang tét trén c4c 18 trung tam 12 4,76 mm (0,187 in).
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Kich theéc tinh bing milimét

2
s

—t
J

s10

CHU DAN:
1 Tém tiét leu
2 TAm dyc 18, c4c 1B ¢ khodng c4ch bing nhau, dién tich tréng 40 %, céc day 16 so le

Hinh 4 - L3 tiét lvu xao trn
7.4.7 Léy miu sol khi
7.4.7.1 Dwéong bng ldy miu
Céc duémg éng Iy mAu trirérc va sau phin loc (c3 phin loc sor cp va thee cp, néu siv dung) phai dwgc
1am bing éng kim logi citng, dan dién va néi d4t c6 bd mat bén trong nhén, va phai chic chén cimg a8
ngan sy di chuyén trong qua trinh thir nghiém. Cac dwong éng Iy méu trwéc va sau phin loc phai
ddng dang v& hinh hoc danh dinh (chigu dai doan thang va c4c khic cong). T¥ 1§ clia céc dwemg éng
Iy méu bén trong gian thir nghigm phai chiém it hon 10 % tiét dién gian thir nghigm. C6 thé chdp nhan
vide str dung éng tan dién c6 chidu dai doan thing ngén [50 mm (2,0 in)], linh hoat a& 1am éng néi cudi
cling v&i OPC.
CHU THICH 1:  Cn gidm thiéu st thét thoat hat trong gian thir nghigm, cac dwemg éng van chuyén sol khi va
OPC V1 58 cac hat dém dugc nhd hom $8 ¢6 ngha 14 céc sai sb théng ke 16m hon va cc két qua it chinh xac
hon. Anh hirdmg clia sir thét thoat hat dén két qua 12 nhd nhét néu tao ra sir thét thoat Iy mAu treoc va sau phin
loc cang gan bing nhau cang tét.
CHU THICH 2: St dyng éng néi linh hogt ngin thurdg 1am gidm bét 4p lige cho dAu ra ciia thiét bj.
7.4.7.2 Dhuldy miu

DAu Iy miu canh séc nhon dwec a3t tal trung tam ciia cAc phdn do trwdc va sau phin loc. Cac dAu Ay
mau phai dugc dat & trung tam duwdng dng b dAu mit clia dAu vao déi dién véi diu vao ciia gian thir
nghigm song song véi ddng khdng khi. Phai x4c dinh kich c& duémg kinh diu mét clia ddu 14y méu &
dam bao viéc 14y mAu ding tdc khodng 10 % trong gian thr nghiém cho Iwu Igng khdng khi thir
nghiém 14 0,944 m¥s (2000 ft%/min). Can thay di cac dudmng kinh dAu mat clia dau ldy mau dé duy tri
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vige 1y mau aing tbe trong gian thiv nghigm tai céc Ieu lugng khong khi thir nghigm khac. Budng kinh

au 1y mau phai t6i thidu 1 6 mm (0,25 in).

CHU THICH:  Bidu nay a8 cap dén van téc khong khi trung binh trong gian thir nghigm va khang phu thudc vao

vén téc cyc b tran md hinh vén téc.

7..7.3 Déng khéng khi ldy mau

Néu OPC c6 bom khdng khi va c6 thé duy tri dong khong khi i a8 14y mAu ding tc trong khi dap tng

céc yéu chu clia 7.1.7.2, thi bom clia OPC ¢6 thé cung cép Iu legng khdng khi mau. Luu lugng

khéng khi mAu treéc va sau phin loc phai < 2 % Iwu lgng khang khi clia gian thir nghigm.

7474 Ly miu thir cip

Cho phép sir dung h@ théing Iy mau so cdp va thir cp dé t8i wu viéc van chuyén hat tir ddu vao clia

G4 do 161 OPC véi céc didu kién sau:

a) Phaido lru lugng khdng khi qua hé théng [y mau so cAp téi knodng 5 % véi cor cAu do thé tich.

b) Phai duy tr vic Iy mAu déng téc ti khodng 10 % trén ¢ hai déu do so c4p va thir cp.

c) Chidu dai clia h& théng I4y mau thir cAp treéc va sau phin loc phai bing nhau va hinh c6 dang
tvong duong.

d) Luu lrgng khong khi mu so cdp trdre va sau phin loc phéi < 2 % clia mdi feu lugng khdng khi hé thng.

CHU THICH:  Céc dirdmg éng 50 c4p (MOt tir vij tf phia trrde, mdt tir vi trf phia sau) ht cac mAu tir gian thir
nghigm va chuyén ching ti dja phan clia (cac) OPC. He théng so cAp si dung mot bom phy va hé théng dinh
lrgng ddng @& van hanh tai luu lugng cao hon lwu lugng chi dugc cung chp tir OPC(s). Luru lugng khdng khi
cao hon két hop véi cac dwdng éng 1y m3u c6 dudng kinh Ion hon cai tién visc van chuydn hat. Sau d6,
OPC(s) hiit mau lvu lgng thép hon tir dwdng éng so c4p. Céc duong éng méu tir OPC(s) téi cac dwong dng
mAu so cp dugc goi la cac dudng éng 14y mau thir cAp.

7.1.7.5 May pha lodng sol khi

Néu ndng @6 sol khi trong gian thir nghigm vugt qua cc giéi han clia hé théng dém hat, thi khéng
thwe hign phép thir nhu trong tidu chudn nay. Khang st dung hé théng pha loang sol khi (may pha
loang) véi ndng @6 sol khi thdp hon gioi han.ndy vi sy pha losing hat Ién hon khdng ddng ddu hat b&i
ha théng pha lozing.

7.1.7.6 Céc yéu cdu vé van

Ba van mdt chidu (xem Hinh 5) c6 th& [dy mau sol khi treéc hoic sau co cdu thir nghigm trong diéu
kién thir nghigm, hogic @& Idy *mAu trdng" hit qua phin loc HEPA. Néu st dyng, cac van phai dugc
thiét ké théing & gidm thidu sy tac a0ng hoiic sy tht thoat khac tir van. Do kha nang thét thoat hat tir
hg théng 1y méu, cin phai bd qua phép do dAu tién sau khi bét van.
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- -

CHU DAN:
1 Co cu th nghiém
2 Phin loc HEPA (khdng khi sach)

3 Van, trwde phin loc

IS

Van, khong khif sach
Van, sau phin loc

May tinh

~ o o

OPC (may dém hat quang hoc)

®

Bom

Hinh 5 - So 6 mé ta hg théng 14y miu sol khi
7.1.8 Phép do leu legng khdng khi gian thir nghigm
Phai thyc hign phép do luu krgng biing céc thiét b do leu lugng tidu chudn héa theo TCVN 81131
(ISO 5167-1). B khdng dém béo ciia phép do phai khdng qué 5 % so véi gia tr do dugc.
7.8 Phép do sirc can dong khdng khi
Phai thyrc hign cac phép do clia strc can dong khang khi gitra céc diém do @2 dat trén thanh cla gian thir
nghiém nhur 42 néu trong Hinh 3. M&i diém do phai gdm c6 bén van 4p suét tih dwgc néi théng véi nhau
(xem Hinh 6) dugc phan bd ddu xung quanh mit ngodi ciia tiét dién gian thir nghiém. Hinh 6 duec ndu

nhw mt vi dy ciia van &p suét tinh. L5 van 4p suét tinh phai bing 2 mm + 0,5 mm (0,08 in £ 0,02 in). H&
théng hoan chinh phai chAt lwgng thir nghigm trong 8.2.

Thit bj do &p suét duroc stz dung phéi c6 kha niing do 4p suét chénh léch véi 9 chinh xéc I3 £ 2 Pa
(0,01 in H20) trong khoang tir 0 Pa dén 70 Pa (0,28 in H0). Lén hon 70 Pa (0,28 in H,0), 49 chinh
xéc phai I3 + 3 % gia tri do dugc.
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Hinh 6 - Van ap suét finh

7410 Co chu thir nghigm khéng c6 kich thwéc 610 mm x 610 mm (24,0 in x 24,0 in)

Thiét bj thir nghidm @4 néu trong Hinh 3 dugc thiét ké cho co' cAu thiv nghigm co kich thwéc bé mat
danh djnh 12 610 mm x 610 mm (24,0 in x 24,0 in). Phai st dung chuy&n ddi theo Hinh 7 cho co cAu
thir nghigm c6 cAc dién tich bé mét tir 60 % dén 150 % tiét dién clia gian thir nghiém thong thuwong (&
0,37 m2 (4 ft2). Thiét bj nay cho phép thi¥ nghigm mot mAu tréng clia mot sb co cu néu dién tich bé
mét clia co c4u don 18 th&p hon 60 % clia dién tich gian thir nghigm. Thiét bj ndy ciing cho phép thir
nghiém c4c co cu thir nghiém c6 kich thirée dic bigt 13p lai cAu tric clia thiét bj tiéu chudn néu khéng
dap (ing yéu cAu v kich c@.

Lém nhét 7
- ‘ 610

——
®
sow I ' sﬂm.—E_J__]

CHU DAN:

Lénnhét7e

1 Céc kich thuéc co' cu thir nghigm nhé hom gidn thir nghigm (cho phép céc kich thugre khang dbi ximg)

2 Céc kich thuee cor céu thi nghigm 16 hom gian thir nghigm (cho phép céc kich thudre khdng déi xtmg)
Hinh 7 - Chuyén 48l co cAu thir nghiém
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7.1.11 Thir nghiém phun bui

7.4.11.1 Khéi quat

Cor cAu phun byi, 13 tiét Iy xao trgn U/S, va phin lgc cudi ciing D/S da néu trong Hinh 3 12 a8 sir dung
néu co cAu thir nghigm duwgc tai byi nhi trong TCVN 12350-3 (ISO 16890-3) hoic bét cir quy trinh tai
bui nao khac. Cac vj trf thiét bj va cac yéu ciu co ban da dwgc néu dudi day. Cac quy dinh ky thudt bd
sung va c4c yéu cdu da dugc néu chi tiét trong TCVN 12350-3 (ISO 16890-3). Khdng s dyng nhirng
co cdu nay d8 do higu suét loai bd hat trong tidu chudn nay.

CHU THICH:  Méc dis khdng si dung trang thiét bj nay d& do higu suAt loai b hat, s dyng thiét bj @ do tinh
néing clia phin ti¥ loc nhu trong phuong phép thir nghigm clia TCVN 12350-3 (ISO 16890-3). Danh séch thiét bi
va chc yéu chu duge cung chp trong TCUN 12350-2 (ISO 16890-2) a8 gidp ngudi st dung khi I4p rap gian thir
nghiém cho c& TCVN 12350-2 (ISO 16890-2) va TCVN 12350-3 (ISO 16890-3).

7.4.11.2 B phan cép byi

Binh vi ng nap byi nhw d& nau trong Hinh 3 1am vai phun byl. Quy trinh cai d3t, chét lvgng thir
nghiém va bao trl cy th cho thiét bi nay durgc ligt k8 trong TCVN 12350-3 (ISO 16890-3).

74413 L3 1iét lwu xéo trdn UIS

Phai iip d2t 13 tiét lvu x4o tron U/S cho tét ca céc phép do tai byi, nhu a4 néu trong Hinh 3, phia treéc
clia co cu thir nghiém va phia trudc cla ddu 4y méu U/S. Kich thuée va thiét ké phai giéng nhu da
néu dbi voi 13 tiét lu xéo trdn D/S trong 7.1.6 va trong Hinh 4. Néu I&p a3t mdt khoang hut gié dAu vao
trong gian thir nghigm, c6 thé loai bd hop phan tAm tiét Iy trong Hinh 4. Vach ngan x4o trdn ciia tim
duc 18 phai dugc I&p dit va dinh vi nhu kich thudc quy dinh trong Hinh 4.

CHU THICH: Véi khoang hat gié d4u vao, khdng khi dugc trdn ddu va chi cho phép siv dung tim duyc 18 a8
x40 trén byi v6i sy phan bé dong khdng khi adng d&u hon midin 12 byi phan b ddu trén bén mit clia co céu
thir nghigm.

7.1.11.4 Phin loc cudi ciing

Phin loc cudi cling bt gitk bat ci byi ti nao di qua co cAu thir nghigm da thir trong quy trinh tai byi.
Phin loc ndy dwoc 1&p d3t tai vi trf clia 18 tiét luu xdo trén D/S khi tai byi. Phai dit lai 18 tiét leu xéo tron
D/S khi hoan thanh viéc tai byi va trudrc thi nghiém higu suét loai bd hat.

7.2 M4y dém hat sol khi

7.21 Khal quat

May dém hat sol khi phai dwgc dia trén vigc dém va dinh c& hat quang hoc (tic 1a sy tan xa &nh
s&ng). Nhing thiét bj ndy da duoc biét rong rai nhw may do phd dém hat quang hoc (OPC) cling nhu
may do phd sol khf quang hec.
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7.2.2 Dai c& hat tdy mAu ciia OPC

(Céc) OPC phai dém va xéc dinh c& hat sol khi don I trong déi c& hat tir 0,3 pm dén 3,0 pm dbi véi bd
dir ligu thir nghigm nhd nhét hogc tir 0,3 um dén 10,0 um ddi véi b dir ligu ddy U Higu suét dém clia
OPC phai 2 50 % dél véi cac hat 0,3 pm.

7.2.3 Daico hat cia OPC

OPC phai ¢6 ft nhét tam kénh c& hat theo khoang cch logarit cho b§ di¥ ligu thir nghiém nhd nhét hoic
12 kénh c& hat theo khoang cAch logarit cho bd de ligu dy dui. Nhimg dai c& hat ny phai [ nhd nhét trong
ba kénh c& hat trong mdi dai kich c& sau: tt 0,3 um t&i 1,0 pm, tir 1,0 pm @8n 3,0 pm va tir 3,0 pm dén
10,0 um. Céc ranh giéi kénh c& hat phai dugc dat tai 0,3 pm, 1,0 pm, 3,0 pm va 10,0 um. Céc ranh gi¢i kénh
& hat khuyén nghi 84 néu trong Bang 2.

Bang 2 - Ranh giéi khuyén nghj clia dai c& hat OPC(s)

Dai kich thwée | Gioi han dwéi | Giéi han trén | Gigi han c& hat trung binh hinh hoc
um pm pm
1 0,30° 0,40 0,35
2 0,40 0,55 0,47
3 0,55 0,70 0,62
4 0,70 1,002 0,84
5 1,000 1,30 1,14
6 1,30 1,60 1,44
7 1,60 2,20 1,88
8 2,20 3,000 2,57
9 3,00° 4,00 3,46
10 4,00 5,50 4,69
11 5,50 7.00 6,20
12 7,00 10,0° 8,37
® Céc ranh gi6i kénh yéu cau.

7.2.4 D phan gii do c& hat

D phan gidi do c& hat clia OPC phai < 8 % (gi4 tri trung binh/dg léch chudn) va phai dugc do theo
1S0 21501-1. B9 phan giai phai dwge do tai dai ¢ hat tiv 0,5 um Gén 0,7 um.

7.25 Higu chuén

Phai higu chudin OPC theo ISO 21501-4. Phai thyc hign sy higu chudn voi PSL vét NIST don phan tan
va sy higu chudn phai bao gdm it nhat mdt dwdng kich hat trong tieng dai kich c& tir 0,3 um dén 0,4 um,
kénh phia trén cling cla dai dugc thir nghiém (hogic tir 2,20 um dén 3,00 um déi véi de ligu nhd nhét
hogc tir 7,00 ym dén 10,00 um dbi véi b dee lidu ddy dii), va tai it nhét bén Kich c& khéc & gitra. Sy higu
chudn c& hat clia OPC phai dugc thirc hién it nhét hang ném.
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7.26 Luwu lwong khong khi
Luru lugng khong khi theo thé tich tal du vao phi khng thay d8i hon 2 % voi sy thay déi trong 4p
suét clia khong khi ty méu 1000 Pa (4,0 in H;0).
7.2.7 Dém “zero”

Tée a6 dém hat dugc do ting phai thdp hon 10 hat trén mBi phut khi OPC dang 14y m&u khéng khf vi
phin loc HEPA higu suét cao béng cach hit mau.

7.28 (Cic) OPC kép

(Céc) OPC kép (mét cai phia Iy mAu phia truéc va mat c4i Idy mdu phia sau), néu sir dung, phai nhan
dang dwgc model sao cho chiing phit hgp nhét v thiét ké va I legng 1y miu.

7.3 Nhigt o va 4o 4m twong déi

Thiét bi do nhigt 8 phai c 9 chinh xAc trong khodng 1 °C (1,8 °F). Thit bj do 69 &m tong déi phai
6 d9 chinh xac trong khodng 42 %. Thiét bj do nhigt 4o va do &m twong @i phai dwgc higu chudn
hang nam,

8 Chét lwong thir nghigm ciia thiét bj, dung cu va gian thir nghiém

8.4 Danh muyc cic yéu ciu chét lwgng thir nghigm
8.1.1 Khéi quat

Céc phép thir chét lrgng thir nghiém thiét bi phal x4c nhan dinh legng ring gian thir nghigm va cac
quy trinh 14y mAu co kha ndng cung cép s tin cdy clia cac phép do higu sut timng phan va cac phép
do strc can ddng khong khi. Thir nghiém bao tri phdi git cho hé théng trong thir ty van hanh tét. Cac
van hanh lam sach va bdo trl b sung theo bt ci» ven hanh phdng thir nghiém thdng thurémg nao cing
cén phai thyc hign nhitng quy dinh da liét ké trong Bidu 8.

8.1.2 Phép thir chét lvgng thir nghigm

Phai thir nghiém chét lgng thir nghidm toan bd hé théng hai nam mdt In hoc sém hon néu c6 bét
cl sy thay d8i ndo cho hé théng ma c6 thé lam thay ddi tinh ning, nhu sy thay ddi hop phan chinh
clia hé théng. Nén thir hién phép thir chat lgng thir nghiém theo th ty da liét ke trong Bang 3.

Mgt thay déi cho yéu cAu chét ligng thir nghigm lai hé théng phai bao gdm, nhung khong gisi han,
viéc thay dbi quat gio, viéc cAu hinh lai cac kich thwoc gian thir nghiém, viéc thay ddi cac vi tri cla
OPC, méy tao sol khi, v.v... Ciing theo thir bac nay clia viéc thir nghiém phai cho phép nguri st dung
gidm thidu khd nang thir nghigm lai do cac stra adi ma cb thé duoc yéu cAu théng qua céc phin clia
phép thir chét Irgng thir nghiém. VI dy, viéc khang biét thai gian dap tng clia may tao sol khi cb thé
g4y ra céc vAn d& khé khan théng qua phép thir sol khi khdng ddng nhét.
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8.1.3 Lap hd so chét lwgng thir nghiém

Ngudi thyc hign/chil s& htru gian thir nghigm phai ludn c6 sin béo cao phép thir chét lvong thir
nghigm ghi chép cac két qua clia phép thir chét iugng thir nghigm sau cung.

Bang 3 - Cac yéu chu phép thir chét lwgng thir nghigm

Céc Bidu
Phép thirchit lugng thir nghi¢m clia tidu Yéu cdu
chuén nay
Gian thez nghigm — Thir nghigm hé théng ap suét 821 Khong c6 thay ddi trong Pa
OPC — Phép thi tinh &n dinh lu legng khong khi 822 <5 % clia b luu lwgng khang khi mdu
<2 % gitra U/S va DIS

OPC — Phép thir “zero" 823 S6 aém < 10 trong mdi phit tir 0,30 pm

dén 10,0 um
OPC — B4 chinh x4c kich c& 8.24 Tuong (ng V61 dai Ion nht trong kénh

thich hop
OPC —Thir nghigm qué tai 8.25 Khéng cé mirc xac dinh truéc
Viée phis hop sol khf tham chiéu® 83 Céc didm trong mbi kénh <2 %
My tao sol khl — Théi gian d4p g 8.26 Khong cé mirc x4c dinh trude
May tao sol khi — Méy trung hoa 8271 Hoat a9 phong xa phai phat hign duoc
Thel han st dung clia méy trung hda sol khi 8272 Dt lai néu phét hign dugc bit e
sy suy gidm nao

My trung héa sol khi ~ Kiém chimg thi gian hoat |  8.2.7.3 | Tinh thuyét phuc clia ngudn tai liu khi duy tri
dong phong xa théi gian méi > 185 Mbq (5 mCi)
My trung hoa sol khi — C6 phong xa 8274
My trung hda sol khi— Déng phong dién 8276 23pA
ving quang
May trung hoa sol khi — BAu ra can bing phong | 8.2.7.7 Cang gin s doc “zero” cang tot
dién ving quang
Gian thi nghiém — Phép thir rd  khong khi 828 <1%
Gian thi? nghiém — Tinh ddng ddu clia vén thc khong | 8.2.9 CV<10%
khi
Gian thi¥ nghigm — Tinh ddng d&u sol khi 82.10 cV<15%
Gian thi nghiem — X4o trdri phia sau 8211 cV<10%
Gidn thir nghiém — Ap suét phdn co cdu thir| 8.2.12 <5Pa (0,02in H0)
nghiém réng 3 X
Gian thir nghigm — Phép thiz higu sudt 100 % 82.13 > 99 % cho tit ¢4 c4c o hat
Gian thi nghiém — Ty s6 twong quan 8.2.14 1ir 0,30 um dén 1,0 um: tir 0,90 aén 1,10

1 1,0 um dén 3,0 um: tir 0,80 dén 1,20
1ir 3,0 pm @én 10,0 pm: tir 0,70 dén 1,30

* Chn thizc hign phép thiz nay néu sol khi khac vosi sol khi tham chiéu d duge si dyng cho dai @ hat.
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8.2 Thir nghigm chét lwgng thir nghigm
8.2.1 Glan thi nghiém - Thir nghi¢m hé théng ap suét
8.21.1 Phwong thirc thir nghigm hé théng ap suét
Phai thyrc hign phép thi béing c4c thiét bj do &p suét d higu chudn hodic bing hg théng da md ta trong
Hinh 8. Lam kin cAn than cac didm 14y mAu &p suét trong gian thir nghigm d c6 thé chju dwec 4p suét
am |2 5000 Pa (20,0 in Hz0). Khong két néi (c4c) cam bién ap suét va &p dung 4p suét am voi tng
dudng bng Iy mau don 1é cho dén khi thir nghigm tét ¢4 cac dwong ng &p sudt mau.
D3 véi timg cdm bién ap suét da két ndi véi hé thdng, ap dyng 4p suét I6n nhét do nha san xuit cho phép.
Phép thir nay phéi duroc tién hanh tuin ty trén t4t ¢ cac duomg dng 4p suét gén voi gian thir nghigm.
CHU THICH: Phép thir hé théng ap suét 1a d& xéc nhan ring c4c dwdng éng, bd két ndi va thiét bj duge st
dyng d& do 4p suét trong gian thir nghiém khdng c6 dnh hudng dang ké dén d chinh x4c clia cac phép do lvu
Iirgrng khéing khi hodc sizc can dong khong khi.
8.21.2 Két qua thir nghi¢m hé théng ap suét

Bbi voi mdi dwang 4y mAu hodic cdng cam bién, sau 30 s thir nghiém phai khdng c6 thay i vé ap
suét tir van &p sudt da 4p dung.

CHU DAN:
1 DAu véo &p sudtkin
2 Phin co cdu thir nghigm
3 Ap=5000 Pa (20,0 in H0)
Hinh 8 - Phép thi» h¢ théng ap suit
8.2.2 OPC - Phép thi¥ tinh én djnh I Iwgng dong khi
8.2.2.1 Phwong thirc thir nghigm tinh 8n djnh leu lvong ddng khi

L&p a3t co chu loc cb stre can ddng khong khi rt 16n hozc tim duc 18 ma tao ra strc can dong khong
khi nhd nhét 1000 Pa (4,0 in H,0) & gitra vj trl 4y m&u hat treéc phin loc va vi trf Ay m&u hat sau phin
loc tai lwu lgng khéng khi 0,944 m¥/s (2000 ft*/min).
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Bo lru legng khong khi da 1Ay mau tir gian thr nghiém tai hai vi tri lAy mau trudc va sau phin loc.

Néu st dung hg théng 14y mAu thee cAp, ca hai dong khéng khi tir gian thiv nghigm va dng khong khi
tir OPC phai dugc kiém tra xac nhan riéng. Do luu lugng khdng khi d4 Iy mu tir OPC biing do khi xa
hoéc do dong khdng khi dAu vao tai ca hai vi tri [dy mAu treec va sau phin loc.

8.2.22 Két qua thir nghigm tinh &n dinh lwu lwgng khéng khi

Luu legng khéng khi tir gian thir nghiém tai cac vi tri 14y mau trwdc va sau phin loc phdi ném trong
khoang 5 % ctia b§ Iru lwgng khdng khi mAu. Sy chénh lgch gitva lu Ieong khong khf mau tie gian
thir nghiém déi véi cc dweng 8ng |4y mAu truéc va sau phin loc phai khéng qué 2 %.

Luu Iwgng khdng khi clia OPC sir dung céc diém 14y mAu trwéc va sau phin loc phai ndm trong khodng
5 % clia luu legng khang khi do nha san xuét quy dinh. Chénh lgch gitra ey lwgng khong khi mu di
vao OPC tir cac dudng éng Iy mAu trwére va sau phin loc phai khdng qua 2 %.

CHU THICH:  Chanh léch trong dong khang khi mdu qua (céc) OPC c6 khé néng do sy thay ddi dang k& trong
subt qua trinh thir nghigm. Nguy co tidm &n ndy c6 thé téing Ién do ting strc can dong khong khi trong gian thir
nghigm.

8.2.3 OPC - Phép thir “zero”
8.2.3.1 Phwong thirc thir nghiém “zero”

B46i v6i mdi OPC trén hé théng, 1&p dat phin Ioc higu sust HEPA mirc nhd nhét trec tiép vao ddu vao
clia thiét b] va thyrc hign dém 1 min.

8.2.3.2 Két qua thir nghiém “zero”

S6 aém “zero” ciia (céc) OPC phai dwoc kidm tra xac nhan 1a < 10 sé aém tdng trén mai phat trong dai
Kich c& tir 0,30 pm @én 10,0 um.

CHU THICH: Kha nang ciia OPC d d&m “zero" 14 chl thi nhanh néu cin duy tri trén OPC.
8.24 OPC -BJ chinh xéac kich c&
8.24.1 Phwong thirc thir nghiém dd chinh xac kich c&

B9 chinh x4c kich ¢& chia OPC(s) phai duoc kidm tra bing vigc 14y mAu sol khi cd chtra hat hinh ciu
polystyren don phan t4n (PSL) d4 biét c& hat.

CHU THICH: ~ (Cac) OPC do viéc ém hat va c& hat quang hoc tuong dwong. C& hat phy thudc nhidu vao sy higu
chuln.clia OPC. Kiém tra biing cc hat PSL tai c4n durdi va trén clia dai c@ hat clia OPC 14 @ic bigt o6 y nghia.

8.2.4.2 Két qua thir nghiém d chinh xac kich c&

S6 @8m hat Ion nhét twong @i phai xust hién trong kénh dinh kich c& OPC bao gdm ca duémg kinh
hat PSL. Két qua nay khang ding d& higu chuin OPC, nhung kidm tra d9 chinh x4c kich c& don gian
clia OPC.
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8.2.5 Phép thir qua tal - OPC

8.2.5.1 Khai quat

OPC c6 thé woc tinh thép ndng d6 hat néu vuot qua giéi han néng d6 ciia ching. Do @6, cin biét giti
han ndng @9 clia OPC dang duoc st dung. Sau d6, phi gitr ndng dg sol khi 16n nhét dugc st dung
trong céc phép thir gié1 han ndng G0 Al thép, sao cho sai s& dém do sy triing phiing khong qué 5 %.

CHU THICH: Higu suét timg phan do dugc trong déi c& hat tir 0,30 m dén 0,40 pm thwdng gidm khi ndng Ao
bt dAu qué tai trén OPC.

8.2.5.2 Phuong phirc thie nghiém qua tai

Phai thirc hign mgt day céc phép thir hidu suét tizng phan ban dAu voi dai ndng d6 sol khi kim ching d&
xac dinh mérc tdng ndng 0 cho phép thir higu suét tirng phén ma khang bi qua t3i trén (c4c) OPC. Néu
khong gidm néng d¢ trudrc gian thir nghiém, c6 thé st dung hé théng pha lozing d& giam cac ndng a6 sol
khi xung du6i giéi han ndng d3 do clra OPC. Sau d6, can Idy cac mau trudc va sau hé théng pha loang
48 loai triz vigc phét sinh c4c sai s tir dd khdng dam bao trong gi trj clia hé s8 pha lofing. Mirc ting
ndng a9 th&p nhét phi nhd hon 1 % gi¢i han ndng 6 tdng da dinh clia thiét bi. Phai thyc hign céc phép
thir theo cac quy trinh trong 9.3 trén may Iam sach khang khf loai trung binh biing céch si¥ dyng dai ndng
d% sol khi truréc phin loc. Phéi thyr hién cac phép thir tai 0,944 m¥s (2000 ft¥/min). Cac phin loc dugc
chon cho phép thir ndy phdi c6 higu suat tirng phan ban déu trong khodng tir 30 % dén 70 % nhu da do
béng dai c& hat tir 0,30 m dén 0,40 pm va higu suét tirng phin ban ddu > 90 % A6l véi dai c& hat tir
7,0 pm dén 10 um. Phal tao ra sol khi cho céc phép thir ndy béing cach sir dyng cling hé théng va quy
trinh trong 9.3.

8.2.5.3 K&t qua thir nghigm qua tal
C4c phép thir phai duqce thye hign trén toan bd dai ndng d kidm chirng sol khi tdng dé chirng minh

réing (c4c) OPC khdng bj qua tai tal ndng 6 thir nghigm @a dinh. Céc higu suét loc do dugc phai bing
nhau trén toan bd dai ndng d§ ma tai d6 sir qua t4i 14 khdng déng ké.

8.2.6 May tao sol khi - Thoi gian dép (ng
8.2.6.1 Thoi gian dap (rng mdy tao sol khi — Phwong thive do

Do khodng thdi gian d& ndng 3% sol khi chuyén tir mirc nén téi mic thir nghigm trang théi én dinh. Phai
thyrc hign phép thir & Ieu Igng khong khi 0,944 m¥/s (2000 ft¥imin) biing céch 4y m&u OPC tir dhu do
" phia trwéc. Trong ty, do khoang thei gian a8 sol khi tré lai mee nén sau khi tht may tao sol khi.

CHU THICH: Théi gian d4p tmg clia may tao sol khi x4c dinh t3ng théi gian trl hoan cin thiét a& dat t6i didu
Kign ciia trang th&i n dinh a8 thir nghiém. Vigc nay |a 48 dam bdo c6 i thai gian d& ndng d0 sol khi dn dinh
trdre khi bt dAu trinh tyr 14y mAu treéc/sau phin 1oc trong qua trinh thir nghiém phin Igc.

St dyng may tao sol khi da dinh trong 6.1.4 va OPC da djnh trong 7.2 dé tim thoi gian dap (ng clia
miéy tao sol khi cho sol khi pha 1dng. L3p lai phép thir nay biing cach sir dung may tao sol khi pha rén
trong 6.2.4.
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8.2.6.2 Két qua thoi gian ddp (bng clia may tao sol khi

Phai s dung céc khodng thdi gian ndy lam théi gian doi nhd nhét gita (a) sy hoat héa may tao sol khi
va thor didm bt dAu trinh ty 1y m&u OPC va (b) s khir hoat héa may tao sol khi va thoi diém bat ddu
trinh ty Idy m&u OPC @8 xac dinh cac ndng do sol khi nén.

8.2.7 May tao sol khi — May trung héa
8.2.7.1 Phwong thirc thir nghiém may trung hda sol khi

Phép thir hoat tinh ciia ngudn bire xa alpha hojc beta béng thiét bi phét hign birc xa thich hgp. Néu st
dyng may ion phong dién vdng quang, thi phal c6 dong ving quang nhd nhat 12 3 pA va phéi dwec can
bang d& cung cp cac lrgng ion dwong va ion 4m bing nhau.

CHU THICH: Khi c4c phin loc thir nghigm c6 nap tinh dién sol khi pha rén, sol khi c6 thé anh huémg dén cac két
qué thi nghiém. Vi vy, vigc trung hoa sol khi pha rén 12 quy trinh c3n thiét.

8.2.7.2 Théi han sir dung cia may trung hoa sol khi

Phép do phai dugc Ip lai hang nam va dugce so sanh véi cac phép do trude d6 dé xac dinh néu co
x3y ra suy gidm déng k& v& hoat d6. Thay thé c&c may trung hoa cho thdy s thidu hyt hoat dd theo
huéng dan ciia nha san xuét.

8.2.7.3 May trung hda sol khi— Kiém chirng thei gian hoat déng ctia hoat 43 phéng xa .

Kiém chng, dya trén hoat @6 phong xa ban dau clia ngudn, théi gian bén ra hoat dd phong xa clia
ngudn, va thd1 gian tinh tir ngay san xut, trong d6 hoat do phéng xa hién tai clia ngudn 4 1én hon
185 MBq (5 mCi).

Ra=Ray2 ™ > 185MB(5mC) 0)
Trong d6:

Ra  Hoat 6 phong xa hién tai ciia ngudn, MBq (mCi);

Ra, Hoat dd phdng xa phong xa ban d&u clia ngudn (tai ngay san xuét), MBq (mCi);

t  Thi gian tinh tir ngay san xut (tinh theo nam);

tos Thdl gian ban ra clia ngudn (tinh theo nam).
8.2.7.4 My trung hda sol khi - C6 phéng xa
Phai sl dung detector brc xa d& xac nhén ring hoat 45 phong xa duoc phat hién trong may trung hoa.
8.2.7.5 May trung hoa sol khi — Lam sach hoat d3 phéng xa

Céc may trung hoa sol khi hoat @9 phdng xa phai dwoc 1am sach it nhét hai tudn mét Ian. Trang béing
nuéc néu sit dyng sol khi KCI. S dung dung méi thich hop néu si dung sol khi ddu.
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8.2.7.6 May trung hda sol khi — Déng phéng dién ving quang

Dang dién trong méy trung hoa sol khi déi véi cc co chu phong dién ving quang phai dugc do nhi
mit phén clia chét lgng thir nghigm va nhie mét phén clia méi phép thi. Dong vng quang nhé nhét
phai la 3 pA.

8.2.7.7 My trung héa sol khi — Du ra can bing phéng dign ving quang

DAu ra clia may trung hda phai dugc kidm tra d& can bing it nhit hai tudin mét 13n. Thao may trung
hoa ra khéi thap phun, van gén v&i ngudn khong khi khd. May trung hoa hd trg 300 mm tir bét ctr dd
vat ndo ngoai trir ddi v6i bd hé tro dang khuyu tay ma & bén canh hogic phia sau clia méy trung hoa.
Khi dgng dong khang khi khé 1,9 dm¥s (4 fi%/min). Gitz vdn ké én dinh & 305 mm (12,0 in) d3t phia
triere clia may trung hoa tai trung tam cla dong khéng khi thoét ra tir méy trung hoa. Néu ngudi sir
dyng c6 thé didu chinh d4u ra dwong hodc am, thi didu chinh dAu ra 4m va dwong dé thu dwgc cang
gin s doc “zero” cang tét Bidu chinh d4u ra &m hogic dwong, 1p lai phép do dang phong dién ving
quang va xac nhan réing.van dat duoc dong véng quang nhd nhét da quy dinh.

8.2.7.8 May trung hda sol khi — Ngudn ving quang lam sach phéng dign ving quang
Phai kiém tra c4c didm phéng dién veing quang It nhét hai tudn mdi I&n va phai lam sach néu can.

CHO Y - Khéng két néi ngudn ion tir ngudn dign va tham khio cac yéu ciu an toan cia nha sin
xuét trérc khi lam sach trung hoa véng quang.

828 Glan thir nghiém - Phép thi rd ri khong khi
8281 Khai quét ’

C6 thé van hanh gian thie nghiém trong didu kign &p suét 4m hoc 4p suét dwong phy thudc vao vi trf
quat. Trong trwdng hop vén hanh &p suét durong (ttc 14 quat phia sau co cAu thi nghiém ciia gian thir
nghigm), sol khi thir nghiém cé thé rd rl vao trong phong thir nghiém, trong khi cac hat & 4p suét am co
thé rd i vao he théng thir nghiém. Ca hai phurong phap c6 khd nang anh hudng dén céc két qua thir
nghiém trie khi téc @6 o ri trén toan bd gian thir nghigm 12 rét thap.

8.2.8.2 Phuwong thirc thir nghiém ro ri khéng khi

Gian thir nghigém phai dugc lam Kin tai thei diém bét ddu clia phan 610 mm x 610 mm (24,0 in x 24,0 in) va
ngay phia tretc clia khéi phin loc xa khi bing céch gén mat tdm dém dang rén vao khe m& clia gian
thir nghigm hogic c4c phuong tign thich hop khac. C6 thé chdp nhan tng dung Iam Kin cho gian thir

* nghiém c6 chidu dai I6n hon, nhung khong nhd hon quy dinh. Néu bao gdm ca chidu dai gian thir
nghigm 16m hon, thi ha théng van phai phil hop véi céc yau cAu ro ri twong ty. B4 thiét Iap 4p suét cho
phép thiz rd i, phai do &p sut tai vi tri phun sol khi bing cach vn hanh gian thir nghiém & céc leu
lwgng khéng khi la 0,236 m¥/s va 0,944 m¥s va 1,416 m¥s (500 ft¥/min, 2000 ft¥/min, va 3000 ftmin)
ma khong I4p dit co' cAu thir nghigm. D& xac dinh &p sudt th nghigm, bd sung 250 Pa (1,0 in Hz0)
Va0 ap suét da do dé tinh strc can bd sung clia may lam sach khdng khi.
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8.2.8.3 Két qua thir nghiém ro ri khéng khi

Do can than lugng khang khi di vao trong gian thir nghiém cho dén khi dat dwoc 4p sust thir nghigm
nhé nhét. Phai do va ghi lal lwu legng khang khi cAn 88 duy tri ap suét & gia tri khang adi nhu téc 46 rd
i, va sau d6 phai I3p lai phép thir d6i véi hai 4p suét thir nghiém khac. Céc téc df ro ri do duoc phai
khéng qué 1,0 % so v&i Iru Iwgng khdng khi thir nghigm twong (g. Ap suét cao nhét dz dé cap treec
trong tigu chu&n nay 1a 3200 Pa (13 in H,0). Nguai sir dyng nén thic hién than trong va khéng tao ap
suét cho gian thi nghigm vurgt qué giéi han thiét ké clia n6 vi an toan c4 nhan.

829 Gian thw nghigm - Tinh ddng déu vén téc khang khi

8.29.1 Théng sé xac dinh vin téc khéng khi

Phi xac djnh tinh déng d&u ctia vén téc khong khi kiém chirng qua tiét dign gian thir nghiém béng chin
didm phun ngang (Hinh 9) qua gian thir nghiém 610 mm x 610 mm (24,0 in x 24,0 in) ngay truéc phin
co cAu thir nghigm ma khong I3p dat bét cir co' cu thir nghigm nao vao trong phin cor cdu thir
nghigm. Phai thyc hign phép thir tinh dng ddu & c4c luu lugng khng khi 0,236 m¥s, 0,944 m¥s va
1,416 m¥s (500 f¥/min, 2000 ft/min va 3000 fi%/min). Cac phép do van téc phai dugc thye hign bing
thiét bi c6 49 chinh xac nhé nhét I 10 % v6i 49 phan gidi nhd nhét 13 0,05 mis (10 ft/min).

CHU THICH:  Néu vén téc khong khi trong gian thir nghiém khong déng du, c4c két qua ciia sirc can dong
khong khi va vigc thir nghigm higu sudt tizng phéin o6 thé c6 bién adi cao hon mong doi.

8.2.9.2 Phwong thirc xac djnh vin toc khong khi

Phai ghi lai van tbc trung binh trong mét phit tal m3i diém Iludi (Hinh 9). Gia tri trung binh phai dugc
dya trén It nhét 10 sb doc d& dém tai cac khoang théi gian bing nhau trong mét phat. Sau 6, diém
phun ngang qua phai dwoc I3p lai nhidu hon hai 14n @& cung c4p cac gia tri trung binh mét phut I3p lai
ba 14n tai m3i didm véi I lugng khéng khi da cho. Gia trj trung binh clia céc sb doc 1p lai ba I3n tai
mdi didm phai dwgc tinh trén may tinh.

8.29.3 Két qua xéc djnh vén téc khong khi

CV (trong d6 CV Ia hg sb bién thién, dugc tinh nhu gi4 trj trung binh/dg léch chudn) clia chin gia tri
vén tée khang khi didm Iw6i trung binh twong tng phai nhé hon 10 % tai mBi eu lugng khng khi.

Hé s6 bién thien CV phai dwoc tinh nhw sau:

@

Trong d6:
& 1add lach chuln cla chin didm do trung binh;

mean |3 gi4 trj trung binh ciia chin didm do.
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Hinh 9 - Van téc khong khi va cac diém Idy mau tinh khdng d3ng ddu sol khi
8.2.10 Gian thir nghiém - Tinh déng déu sol khi
8.2.10.1 Théng sb xéc djnh tinh déng déu sol khi

Tinh ddng déu ctia ndng d sol khi kiém chimg qua tiét dign gian thir nghigm phai dugc xéc dinh béng
chin diém phun ngang trong gian thir nghiém 610 mm x 610 mm (24,0 in x 24,0 in) ngay trrérc vi tri co
cAu thir nghiém baing céch st dung céc diém ludi nhur da néu trong Hinh 9.

Phai thiee hign c4c phép do tai didm phun ngang tai c4c lwu lwgng khdng khi 0,236 m¥s, 0,944 m¥s va
1,416 m¥/s (500 ft3/min, 2000 ft/min va 3000 ft¥/min). Phai tao ra didm phun ngang bing cach dat lai
d4u do don 18 d& duy trl cing cAu hinh dwéng miu cho mai didm clia chin didm ludi. Voi dAu vao clia
@4u 1y mAu phai 1 mt dAu 14y méu véi canh séc nhon va phit hop véi cic yéu cAu clia 7.1.7.2 48 1y
méu déing téc tal 0,944 m¥s, (2000 ft*/min). Véi dAu vao c6 dwdng kinh nhir nhau phai dwrgc sir dung
tai t4t c& cac lru lwgng khang khi.

CHU THICH:  N8u sy phan b sol khi 1a khong déng d&u trong gian thir nghigm, thi cac két qua ciia vigc thir
nghiém higu suét tirng phan c6 thé c6 tinh bién adi cao hon mong dei.

8.2.10.2 Phwong thirc xac dinh !inh.khﬁng ddng déu sol khi

Phai thyec hign 14y mAu It nhét mot phit tai m3i didm lui biing cach van hanh méy tao sol khi. Sau khi
14y mAu tét ca chin diém, phai I3p lai diém phun ngang bén lan nita d& cung cép tdng sé nam méu tir
mdi diém. Sau d6, phai Iy trung binh nam gia tri cho méi didm ddi véi ting kénh trong 12 kénh kich c&
OPC. Cac phép do phai dugc tién hanh véi OPC phil hep cac quy dinh k§ thut da néu trong 7.2. S6
Irgng cac hat dém dwoc trong dai kich c& quy dinh trong phép do don 18 phai > 100 d& giam sai sb
théng k&. Néu sir dyng cé sol khi thé 1ng va sol khi thé rén trong thir nghigm, thi c& hai h@ théng sol
khi phai dap tng v&i yéu cAu chét lwgng thir nghigm nay.
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8.2.10.3 Két qua tinh ddng ddu sol khi

CV clia chin ndng d6 hat didm Iuoi twong tng phai nhd hon 15 % cho méi luu lwong khang kh trong
mdi kénh clia 12 kénh kich c& OPC.

Hg s6 bién thign C¥ phai dugc tinh cho ting dai c& hat tai tirng I lugng sau:

ey, =—~ . 3)
" mean, @

Trong d6:

8, 1480 lch chuin (clia chin didm do) a6i voi dai c& hat, ps;
mean,, 12 gié trj trung binh cla chin diém do ddi véi déi c& hat ps .

8.2.11 Gian thir nghiém — Xéo tron phia sau
8.2.11.1 Théng sé xao trn phia sau

Diém phun sol khi ngay sau phin co ¢Au thir nghigm phai I3 diém phun ngang biing céch si¥ dung cic
diém I nhw da néu trong Hinh 10. DAu 14y mu phia sau phai duy trl n dinh & trung tam cla céc vj
trl 14y m3u gian thir nghiém thong throng. Phai Isp phin loc HEPA véi cac kich thudc bé mat
610 mm x 610 mm (24,0 in x 24,0 in) d& thu dugc dong khang khi cb trét ty tai du ra clia phdn co cdu
thir nghiém,

Cac phép do x4o trgn phia sau phai duoc thyc hién tai cac Iwu lugng khang khi 0,236 m¥s, 0,944 m¥s
va 1,416 m¥s (500 ft¥min, 2000 ftmin va 3000 ftmin). M4y phun sol khi phai phun dung dich
KClinwéc (duge chudn bj bing cach st dung ty 16 300 g KCI trong 1000 mL nudrc) vao sol khi véi céc
phain 16n cac kich c& dwéi micromét. Phal gén dng néi cing c6 di chidu dai dé tiép can toi timg didm
phun trong c4c diém phun cb dinh vao dAu ra clia may phun. Phai dat 6ng ubn cong 90° tai dAu ra clia
&ng @& cho phép phun sol khi theo hiréng ciia dong khéng khi. DAu phun phai @t phia sau. Sol khi
phai dugc phun ngay phia sau véi 250 mm (10,0 in) clia phin foc HEPA tai cac diém da chon treéc
dugc dat xung quanh dwdng bao ngoai cla gian thir nghiém va tai trung tdm clia gian thir nghiém nhu
trong Hinh 10. Phai didu chinh luu lgng qua may phun va dwéng kinh dAu ra clia dng phun dé cung
cép van téc khong kh phun trong khoang +50 % clia van téc trung binh gian thir nghigm. Phai do néng
@6 sol khi phia sau khi ndng dé sol khi tdng > 0,30 um,

CHU THICH 1: Thyc hign phép thir xéo trdn phia sau d& dm bao rdng sol khi @6 lot qua méy Iam sach khng
khi (vat ligu hoic khung) [a c6 thé phat hign bing bd 14y mau phia sau.

CHUTHICH 2: M4y phun c6 thé 1a bét cir loai ndo tao ra sol khi cé c& hat nhd hon micrémét n dinh va khéng
cAin si¥ dyng ciing may tgo sol khi @& tao ra sol khi kidm chimg c6 kich c& tir 0,30 um dén 10,0 um dél véi phép
thir higu sut. May phun cAm tay nhé thuan 1in cho qua trinh phun ngang.
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CHU THICH 3: Sy két hgp clia (a) viéc d4nh gia ndng d6 phia sau khi ndng dd tdng > 0,30 um va (b) st dyng
méy phun x4ch tay don gian va ddy nhanh phép thir trong khi duy tri viéc phat hign sy khong thich hep clia xéo
tr§n phia sau phin loc.
8.2.11.2 Phwong thirc xao tron phia sau

Phai thyc hién Iy mau mét phut tir @4u do phia sau biing c4ch viéc van hanh may phun va a3t éng
phun tai didm lwéi phun Au tién. Sau d6 phai chuyén didm phun t6i vi tri didm ludi tiép theo. Phai Iy
méi trong mdt phit sau khi dgi it nhat 30 s. Phai 13p lai quy trinh cho dén khi tét ca chin didm lw6i da
dugc Iy mau hai 3n nva d& cung cp cc phép do I3p lai ba 1&n tai mdi didm ludi véi luu egng khong
khi @3 cho. Trung binh clia c4c sb doc Ip lai ba 14n tai mi diém phal dwgc tinh bing may tinh.
8.2.11.3 Két qua xdo trdn phia sau

CV cla chin ndng d6 hat didm Iéi twong g phai nhd hon 10 % déi véi méi leu lwgng khong kh tai
méi dai trong 12 dai c& hat OPC. Néu khang dat t6i mirc x&o trgn sol khf phia sau da yéu cAu thl xéc
nhan réing 16 iét Iu va vach ngéin xéo tron phia sau duoc thiét ké ding va dét tai trung tam. Khing
dinh réing may phun sol khi cung cép déu ra &n dinh béing cach phun sol khi tai vi tri trung tam cla gian
thir nghigm trong khi 13p lai vigc 14y mau phia sau. Cai tién tinh &n dinh clia may phun sol khi néu cin
va I3p lai phép thir x40 trdn phia sau.

Hé s8 bién thien CV phai dugc tinh d6i voi méi dai ¢ hat tai mdi lwu lwgng nhu sau:

v, =—= @
Trong d6:
8, 12 dd lech chudn (ctia chin didm do) a6l véi dai o hat, ps;

mean,, 14 gia trj trung binh clia chin digm do déi voi dai cd hat, ps.

as| — —s305—
=
T o
1 2 3
610
- (-] o
4 5 6
305
7 8
| q o K

Hinh 10 - Lwéi phun sol khi x40 trgn phia sau
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8.2.12 Gian thir nghiém — Ap suét phin co c4u thir nghiém réng

8.2.121 Phwong thirc thir nghig¢m phén co cu thir nghiém réng

D4t lu lugng khang khi gian thir nghim téi 0,944 m¥s (2000 t%/min) ma khdng cé co cAu thir nghigm
trong ph&n co céu thir nghi¢m. Ghi lai strc can dong khdng khi ciia phan co cAu thir nghiém réng.
8.2.122 Két qua ap suét phin co cdu thir nghigm réng

Stre can déng khong khi do dugc qua phan co cdu thir nghiém réng phai nhd hon 5 Pa (0,02 in H;0).
Phai thirc hién viéc duy tri hé théng cho dén khi sirc can dong khong khi & dwéi mirc nay.

CHU THICH: V1 c6 mdt khoding céch tuyén tinh gitra cac dim Iy m3u 4p suét treoc va sau, o6 thé cb ap sudt
bao bi hogc dnh huéng hé théng nhé do khodng céch ny va sy di chuydn clia khdng khi. Bao bi ciia hé théng
khdng bao gém ca bét ctr phan cirng I4p phin loc ndo ma c6 thé dugc sir dung dé git phin loc trong hé théng Ip
@4t théng thuromg, 5.2.

8.2.13 Gian thir nghi$m — Th&i gian thanh loc va phép thir higu suit 100 %

8.2.13.1 Phwong thirc hidu suét 100 %

Phéi thyc hién phép thi higu suét tirng phan ban diu bing cach sir dyng phin tir loc véi higu suét
HEPA nho nhét theo TCVN 11487-1 (SO 29463-1) lam co cAu thir nghiém. Phai tuan thii cac quy trinh
thir nghi@m a8 xéc djnh hidu suét ting phan @a néu trong 9.3 va phai tién hanh phép thir & luu Iegng
khéng khi 0,944 m?/s (2 000 ft¥/min).

Mdt théng s6 anh hudng dén higu suét trong phép thir higu suét 100 % Ia thdi gian thanh loc. Thei
gian thanh Ipc 1a qué ngén néu, sau khi chuyén ti» dwdng éng phia trwéc dén dudmg éng phia sau, cac
hat can lai tir mdu phia trwéc dugc dém trong qua trinh 14y mAu phia sau va tao ra higu sudt < 99 %.
Trong trrdng hop ndy, phai téng thar gian thanh lgc va lap lai phép thir hidu suét 100 %.

CHU THICH: Muyc dich clia phép thi ny & d3m bao ring gian thiz nghiém va h théng Iy méu o6 kha ning cung cdp
phép do higu sudt 100 %. Ngoai ra, phép thi nay dnh gid sy thich hop cia thi gian dép img clia may te0 sol khi tir 8.26.

Néu tha gian phan hdi khang al, cc hat odn lai tr mAu nudc phia trde o6 ndng 6 tuong 66i cao xuét hign trong méu
phia sau.

8.213.2 Két qud higu suét 100 %

Higu suét tisng phiin phai I6m hon 99 % a6 voi tht ca cac @ hat. Xac dinh thdi gian thanh loc cb thé
chép nhan dé phu hep voi yéu cAu phép thir nay va ting gip doi thoi gian can thit nhw 13 mot yéu t6
an toan. St dung gi4 tri yéu t an toan nay 13m thdi gian thix nghigm thanh loc.

8.2.14 Gian thir nghiém - Ty s6 twong quan.
8.2.14.1 Téng quat

Phép thir ty s8 twong quan phai dwgc thire hign ma khong c6 co c4u thir nghiém tai chd 8 kidm tra sy
4y a0 cla toan by gian thi nghigm, vigc ldy mau, phép do va may tao sol khl.
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CHU THICH: Trong mdt hé théng hoan hdo, ty 6 twong quan 14 1,0 & tht cd céc & hat. DY lch so voi 1,0 b thé xdy
ra do th4t thoat hat trong giain thir nghiém, sy chénh léch vé mirc 49 adng déu clia sol khi (tirc 12 viéc xdo trn) tai cac
@Au do tnréc va sau, va sy chénh léch trong hiéu suét van chuyén hat & cac dudmg dng Iy mau & trrde va sau.
8.2.14.2 Phwong thive thir nghigm ty sé tirong quan

Phai thyec hién phép thir nhw 12 mot phép thir higu suét tirng phan théng thudng nhung khong Iép cor
cAu thir nghigm. Luru lrgng khong khi thir nghigm phai [a 0,944 m¥s (2 000 ft¥/min). Phai tuan th cac
quy trinh thi nghiém d& xé&c dinh ty sé twong quan trong 9.3.

8.214.3 Két qua thir nghiém ty sé tong quan

Ty s6 twong quan cho mdi o hat phai phis hp véi céc yéu cAu vé chét luong dir igu tir 10.3.3.

CHU THICH: Néu ty sé trong quan ndm ngodi yéu cu ciia quy dinh ky thujt tai cic o& hat nhé hon (<10 pm),
nén dé phong sy x4o tron khong hoan todn tai vi tri dAu do trwére phin loc; cb thé phai sép xép lai 8ng phun sol
Khi hoc thic hign x4o trdn bd sung vao trrée Sng din tuy y ciia 18 tiét wu xdo trn phia sau. Néu céc hat nhd
ném trong giéi han yéu cdu nhung cc hat 16n hon thi khdng, cAn d& phong sy tht thoat khdng ddng déu trén

dudng éng mau. BSi véi h théng OPC kép, cling cAn 6& phang ring mét trong nhrng OPC ¢6 thé chura dugc
higu chuin hozic ¢ cac vAn d& v& luu legng khong khi.

8.3 Baotr
8.3.1 Khéi quét

Thir nghigm bao trl thiét bj gitp cho ngudi sir dung cach kidm tra hé théng mdt cach dinh ky va gite
thiét bj trong thir bac van hanh t8t. Ngoai nhitng thiét bj aa liét k& trong 8.3, cling cin phai thirc hign
céc hoat ddng 1am sach va bdo trl bd sung bét budc vi sy didu hanh clia bét ci¥ phong thir nghigm
théng thudmg nao. Lich bao trl da trinh bay trong Bang 4. Mot sé hang myc duoc trinh bay dya trén
thoi gian thich hop @ thwrc hign tirng hang myc bao tri biing céch vién din dén Didu thich hop clia tidu
chuin ndy. Mét sb hang myc da ligt ké & day cling 1a mdt phdn céc yau cAu clia phép thir chét lugng
thir nghiém, nhung dwoc ligt ké & day vi ching phai dwgc thirc hign va I3p thanh tai igu thwéng xuyén
hon y8u ciu v& chét lvgng thiz nghiém.
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Bang 4 - Lich béo tri

ouu | o | | e | s (e
Gian thir nghigm — Ty s6 tuong quan 8.2.14 X
Gidn thir nghiém — Ap suét phdn co cdu thiznghiémrdng |  8.2.12 X
Gian thir nghiém — S6 dém nén 832 X
OPC - Phép thir “zero” 8.23 X
OPC - B chinh x4c kich c& 8.24 X
Gian thir nghiém — Phép thir phin loc tham chiéu 833 X
Gian thir nghiém — Phép thir 4p suét tham chiéu 834 X
Gian thir nghidm — Phép thir higu suat 100 % 8213 X
Gian thir nghigm — Strc can phin loc cudi cing® 835 X
Gian thir nghidm Thir nghiém hé théng &p suét 8.2.1 X
May tao sol khi — The1 gian dap ng 8286 X
OPC - Higu chufin 725 X
Cam bién &p sult - Higu chun 719 X
Nhigt @9, RH — Higu chuin 73 X
Phép do leu lrgng khdng khi — Higu chuin 718 X
May tao sol khi — Thovi gian dép (rng 8.26 X
May trung hda sol khi — Kim chimg thai gian hoat 8273 X
d9ng clia hoat 49 phéng xa
Méy trung hoa sol khi - C6 phéng xa 8274 X
May trung hoa sol khi — Lam sach 4 phong xa 8275 X
May trung héa sol khi — Dng phéng dign ving quang 8276 X
Méy trung hoa sol khi - Bu ra cén bing phéng dign |  8.27.7 X
ving quang
May trung hda sol khi — Ngudn vAng quang lam sach 8278 X
phéng didn véng quang, néu cin

CHU THICH: Chn phai 1m sach dinh ky tét ca céc thiét bl a8 duy t tinh néing clia gidn thir nghigm.
* D6Ivél tiu chudn nay, khdng str dung phin loc cubi cing.

8.3.2 Glan thir nghigm - S5 dém nén

S6 @ém nédn cla gian thl nghiém 12 mdt phan clia qua trinh thir nghidm higu su4t tieng phan thong
thudng da dinh trong 9.3.1. Theo ddi thirdng xuyén cac két qua ndy giap ngudi thuc hign/ngudi s&
hGu gian thir nghigm tim ra cac vén dé tiém &n véi hé théng trudc khi chiing trd thanh van dé.

CHU THICH: Tang sé dém nén c6 thé la mot déu higu vé vén a8 cia phin loc HEPA ht khi, v&n d8 cia OPC
hodc tham chi 12 vAn a8 rd i ctia gian thir nghigm.
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8.3.3 Gian thir nghiém - Thi nghiém phin lgc tham chiéu

8.3.3.1 Phin loc tham chiéu

D8i véi méi gian thir nghigm, phai duy trl t6i thiéu ba phin loc tham chiéu giéng hét nhau bing phuong
tin thir nghiém chi @& thie nghigm hiéu suét ting phén ban @4u trén co s hai in mét tudin, Phin loc
tham chiéu phai 4 thiét ké &n dinh v& cdu tric. Higu suét ting phin clia céc phin loc tham chidu phai
dat hiéu suét 50 % trong dai duong kinh hat tir 0,7 um dén 3,0 um va higu sust < 35 % tai déi c& hat ter
0,30 um-dén 0,40 um va higu sust > 70 % trong dai ¢ hat tir 7,0 um @én 10 um. Ba phin loc tham chiéu
phai dwoc ghi nhén 14 “so cap” “thir cdp” va “dy phong”. VAn phai bio vé cac phin loc tham chiéu nay
khi khdng st dung va phai bdo quén & noi an toan tranh nhirng hw hai tiém &n.

Thi nghiém phin loc tham chiéu da biét di véi higu suét ttng phén gidp ngudi s& htuingudi the hien
gian thi nghigm tim ra c4c vén @2 tidm 4n voi h¢ théng tréc khi ching tré thanh vén d&. Vigc phat hign
céc thay ddi trong cac duding cong higu sudt trdr nén khé khan néu hiéu suét qua cao hodc qué thép aéi
V& tht ca cc-od hat. Sw thay ddi higu sudt loc clia céc phin loc tham chiéu bing vat ligu nhiém dién c6
thé (2 do gidm higu qua clia méy trung hda va sau do phai kidm tra tinh trang clia né.

8.3.3.2 Phwong thirc tham chiéu

Phai thir nghigm phin loc tham chiéu "so’ cép* tai Iuu luong khong khi 0,944 m¥s (2 000 fitimin) cho higu
suét timg phin @4 dinh trong 9.3 hai tudn mdt 1An. Néu cAc gia tri higu suét tirng phan thay abi voi cac didm
phén tram > 5 d6i véi bét o kénh dinh c& hat ndo, thi phai thir nghigm phin loc tham chiéu "tht cAp”. Néu
¢4 phin loc tham chiéu sor c4p va thir c4p ddu cho thdy sy thay ddi cac didm phin tram > 5 di v6i bét ctr
kénh dinh ¢& hat nao, thi cAn phai thyc hién viéc bao trl hg théng (vi dy: lam sach cac dwdng miu,
higu chuén lai OPC, v.v..) & khdi phyc lai phép thir higu suét ttmg phan phin loc tham chiéu dén khi
thay dbi didm phan tram < 5. Phai st dyng phin loc tham chiéu "dy phong" néu phin loc chudn so cip
hoic phin loc chun thir c4p khéng sir dung duwc (vi dy nhuw bj héng).

CHO THICH: Céc @idm phin trdm khang dugc nham [&n véi phan tram. Vi dy, sy khéc bigt gitra cac gié tr higu
qua 1 30 % va 35 % 14 5 &iém phén tram, khong phai 12 5 %.

8.33.3 Gia tri tham chiéu

Phai thir nghigm céc phin loc tham chiéu nhw @4 dinh-trong 9.3 cho higu suét ting phéin va stec can
dong khang khi. C4c gi4 tr ban dAu ndy phai 1a cac gi trj tham chiéu cho phin loc tham chiéu dé.
8.3.3.4 Sirc can dong khdng khi tham chiéu

Sirc can aang khang khf do duec qua phin loc tham chiéu phai bing 10 % gia trj tham chiéu clia phin

loc tham chiéu d6. Néu strc can dong khdng khi 1éch hon 10 % thi phai tién hanh b3o trl hé théng d&
khai phuyc lai stec can ddng khéng khi 61 5 % gi tri tham chiéu.

CHU THICH: Cac vi dy v& cac budc bdo tri hg théng co thé dwoc thyc hign d& khdi phyc lai sirc can dong
khdng khf bao gdm (nhung khdng giéi han) viée kidm tra cdc rd i trong 8ng déin va xung quanh vdi phun, va vide
ki&m tra 4p ké v& mizc thich hop va mirc “zero” thich hop.
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83.35 Higu chudn lal OPC

Ngay sau khi higu chun lai cac OPC, thir nghiém Iai timg phin loc tham chiéu (hodic bd méi cac phin loc
tham chiéu) dé thiét 1ap mai higu suét tirng phén va cac gié tr tham chiéu clia stze can dong khdng khi.

8.3.3.6 Thay thé phin loc tham chiéu

Khi mét trong hai phin loc tham chiéu so c&p hodic thir cAp cho thdy mdt sw thay dbi cac diém phén
tram > 5 d6i v&i bét cir dai c& hat nao va phin loc tham chiéu thiz cdp hodc phin loc dy phéng khéng
hidn thi sie thay d8i, thi phai thay thé phin loc tham chiéu so c4p varhodic thr cdp bing mot hogic nhiéu
phin loc trong ddng, néu cb sén, hodic mdt bd méi cac phin loc tham chiéu twong dong.

CHU THICH: Higu suét clia phin loc tham chiéu c6 thé thay a8i bing cach thu gom sol khf thir nghiém sau khi
sir dyng lai.

8.34 Gian thir nghiém - Thir nghigm ap suét tham chiéu

Thir nghigm sirc can dong khng khi nhu 43 dinh trong 9.2 cita tm dyc 18 (hozic phin loc tham chiéu khac)
©6 c4c gid trj stc can dong khong khi da bidt tai it nhét bén diém di ligu leu lwgng khong khi tir 0,472 mYs
(1000 fi%/min) dén 1,416 m¥s (3 000 ft¥/min) phai dugc sir dung lam stc c3 dong khong khi tham chiéu. C&
thé str dung phin loc tham chiéu 4 dinh trong 8.3.3 cho phép thir nay. Nén sir dung cor cAu thir nghigm
strc cin dang khong khf 8n dinh biing c4ch str dung I3p lai nhu co cAu tham chibu &p suét.

8.3.5 Gian thir nghigm ~ Sirc can phin loc cudi ciing

D3i véi tigu chudn nay, khdng si dyng phin loc cudi ciing, nhung phin loc cudi cling ¢6 thé dugrc sir dyng
néu s dyng gidn thix nghiém nay dé thyc hién cac quy trinh tai byi theo TCVN 12350-3 (ISO 16890-3)
hodc cac tidu chudn khac. Can kiém tra phin loc cudi cling hang thang & Ieu wgng khong khi cu thé 1a
0,944 m¥/s (2000 ft¥/min) va strc can dong khdng khi khéng dwgc qué 500 Pa (2,0 in Hz0). Néu sirc
can khang khf vugt qua mire nay, thi cin thay phin loc cuéi ciing.

9 Phwong phap thir

9.1 Luwu lwgng khdng khi

Co cAu thi nghiém phai dugc thi nghidm & leu legng thé tich khdng khi danh dinh do nha sn xuét
co cAu quy dinh.

Néu nha san xuét khdng quy dinh leu Irgng thé tich khong khi danh dinh, thi co' cAu thir nghigm phai
dugc thir nghigm & 0,944 m¥/s (2000 ft*/min). Van tdc dong khdng khi lién quan téi lu lwgng thé tich
ndy Ia 2,54 m/s (500 ft/min). Trir khi c6 quy dinh khac, phai thyc hién phép thir & 0,944 m¥s
(2000 fi¥/min).

D8 véi 66 cAu thi nghigm khang c6 dién tich b& mét danh dinh 610 mm x 610 mm (24,0 in x 24,0 in),
thl phai nhan dign tich b& mét danh dinh v6i 2,54 m/s (500 ft/min) d& c6 dugc Iy lwgng khong khi thir
nghigm.
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9.2 Do sire can dong khéng khi

Lép co cAu thir nghigm vao gian thir nghigm va ghi lai gié trj clia stc c&n dong khéng khi ban dAu khi
dang khéng khi gian thir nghiém da én dinh véi timg leu lugng khong khi thir nghiém 50 %, 75 %,
100 % va 125 %. C4c gid tri nay s& thiét [ap mot dwdng cong clia stee can dong khéng khi nhw 14 mét
ham clia lwu legng khong khi. Phai higu chinh céc s8 doc strc can dang khang khi v& khéi wong riéng
clia khdng khi 1,20 kg/m? (0,075 Ib/ft*) (xem Phy lyc B).

9.3 Po hiju suit ting phin

9.3.1 Phwong thire Idy miu sol khi

T4t ca céc mBu dém hat phai ¢ thei gian 14y mAu t6i thidu 13 30 s va tét ca cac mAu dém hat cho bat
cr phép thir ndo phai & cling mét thdr gian [dy mau. S6 aém c6 thé tang 1én tir c4c gia tri nhd nhat aa
néu trong 9.3.3 hogic 9.3.4 va thoi gian Iy mau cho phép thir c6 thé téing 18n tir gi4 trj nhd nhét, mién I3
theri gian &y mau cho mdi IAn dém van gitr trong cung thvi gian thir nghigm.

CHU THICH: Vigc tang s6 @ém va vige sitr dyng c4c thdvi gian mAu dai hon c6 thé cai thign sy bién i théng ke.
9.3.2 LAy miunén

Bt déu viéc 1y mAu nén ban dau sau khi co cau thir nghiém durgrc Iép diit ding céch, dong khong khi
dugc 8n dinh t6i ey lwgng khong khi thir nghigm va may tao sol khi da t&t. Viec ldy mau nén cuéi
cling phai thrc hién tai Iu legng khong khi clia co c4u thie nghiém, sau khi thir nghiém higu suét timg
phan, va véi may tao sol khi da tét. M3i 14n dém hat cho viéc 1y mAu nén phai c6 thi glan 1y mau téi
thidu Ia 30 s va tét ca céc an @8m hat nén phai c6 cling thai gian Idy mAu nhu céc thai gian ciia cac
1an @ém hidu su4t timg phin. S8 dém nén trung binh phai th&p hon 5 % s6 dém do dugc phia truéc
trong qué trinh thi nghigm phén ti loc.

CHU THICH: Lam sach b& mét bén trong clia c& ng dén thir nghigm tru6c va sau phin co cdu thir nghigm va
céc duong éng Iy mAu néu s @ém nén trung bink I&n hon 1 % sb dém trung binh phia tredc do duge.

9.3.3 Trinh ty thi» nghiém di véi OPC don
9.3.3.1 MO ta trinh tw OPC don
a) Lép dt co chu thr nghigm, tri khi day 1a phép thi tuong quan, thi khéng cén [8p cor cu thir nghigm.
b) Khéi ddng dong khéng khi va a8 én dinh.
¢) Do sb dém nén thor diém bét diu.
1) Thanh lgc dwéng 6ng trwérc/sau phin loc theo gia trj thi gian thanh loc 8 xac dinh tir 8.2.13.2.
2) L&y mAu céc hat nén (B,,) treéc phin loc.
3) Thanh loc dwdng éng trwesc/sau phin loc.

4) Léy mau céc hat nén (d,) sau phin loc.
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5) Thanh loc dwong éng treéc/sau phin loc.

6) LAy mAu c4c hat nén (B, ,) trudc phin loc.
d) Khdi ddng may tao sol khi va G& 4n dinh theo thdi gian 44 x4c dinh trong 8.2.6.

@) Do sb dém higu sust. Lap lai 9.3.3.1 e) cho dén khi Iy m&u dugc 5 s6 dém trude phin loc va 5 sb
dém sau phin loc.

1) Thanh loc dwdng éng trwdrc/sau phin foc.

2) LAy mau cac hat nén (N, ) sau phin loc.

3) Thanh loc duwdng éng trudc/sau phin loc.

4) LAy mau céc hat nén(D, ) sau phin loc.
f) Do sb dém higu suét trwéc phin loc cubi cling.

1) Thanh loc dwang éng trréc/sau phin loc.

2) LAy mAu cac hat nén (N, )sau phin loc.
g) Dirng méy tao sol khi va d& &n dinh theo thdi gian da xAc dijnh trong 8.2.6.
h) Do sb dém nén cudi cuing.

1) Thanh loc dwéng éng trurérc/sau phin lgc.

2) Léy mAu céc hat nén (By,)sau phin loc.

3) Thanh loc dwdng éng trwéc/sau phin loc.

4) L&y mAu cac hat nén (d;)sau phin loc.

5) Thanh loc dudng éng trerdc/sau phin lc.

6) Léy mAu cac hatnén (d,,)sau phin loc.

i) Kidm tra cac yéu cu v chét lugng dt ligu nhu da dinh trong 10.3.

1) Néu yau cAu v chét lwgng d lidu 12 t6t, ngit dong khdng khi va théo co cdu thir nghigm.

2) Néu c4c ydu cu v& chét lrgng d( ligu khdng duwgc ch&p nhén, 13p lai cac hang myc tir ¢) 164 h)
nhu mot tap hep hoan chinh va sir dung tht c& c4c de ligu thu thap duwoc a8 tinh toan chét
Iwgng di ligu.

Bang 5 - Chﬁ ky dém OPC don déi véi dai kich c&, ps
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9.3.3.2 Gidm di ligu ban diu OPC don
D3i v6i mdt hg théng OPC don, sb dém trwerc phin loc tir hai miu phai dugc tinh trung binh @& c6
dugc wdc lwgng khd nang xdy ra clia s6 dém truéce phin loc tai cing thdi gian thyc hién viec dém sau
phin loc.

D& dém nén treéc phin loc ban dAu va cudi cling:

B, By
Us.b.,: = —bdpe = bli+thps 5)
By, 5+ B,
UBJ.,: — e = 1.(i+1p5 (5)
Trong dé:
Usy,, 1856 Gém trung binh nén truéc phin loc ban dAu cho o hat, ps;

Usy,, 1456 dém trung binh nén treéc phin loc cubl cling cho cd hat, ps;
Uy, 156 dém nén tree phin loc ban dBu do duge cho o8 hat, ps;
Uy 1258 dém nén trude phin loc cudi cling do duoc cho o hat, ps;

Céc sb dém nén sau phin loc, trrdc va sau cic mau higu sut hogc mau trong quan phéi dugc tinh mot
céch don gian.

B, +B,
U, pshoic Uy, = _“P'_z_'iﬁ. )

Trong 06
Uy, 1456 dém trung binh ndn trwdc phin loc cho mau higu sudt, i va cho o hat, ps;

Upgpe lasd d@ém trung binh ndn treéc phin loc cho mAu twong quan,  va cho o hat, ps;

Upy,, 158 aém trung binh nén truéc phin loc ban dau cho mau higu sudt, i va ¢ hat, ps;

Uy, lasd dém trung binh nén lrubc phin lgc cudl cling cho méu, i va c& hat, ps.

Cac s6 dém nén sau phin loc, trdrc va sau cac mau hiéu suét hodc mau twong quan phai duge tinh mdt
c4ch don gidn.

D,,.+D,
Dy, ,.ho4e Dy, = “"—2‘}1 (8)

Trong d6:
Dy, Iasbdém trung binh nén sau phin foc cho mau higu suét, i, va cho ¢ hat, ps;
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D, 1456 @m trung binh nén sau phin loc cho mAu trong quan, i va @ hat, ps;

D,,, lasbdémtrung binh nén sau phin loc ban d&u cha c& hat, ps;
d,,, 1as8aém trung binh nén sau phin loc cudi ciing cho c& hat, ps.

Déi voi sb dém higu suat trwdc phin loc:

©)

Trong d6:
U, 14 trung binh higu suét trw6c phin lc cho mAu, iva co hat, ps;
N, \as6dém higu sult tredrc phin loc o duge cho mau, iva c& hat, ps.
9.3.4 Trinh ty thir nghiém déi véi thir nghiém OPC kép
9.3.4.1 M3 ta trinh ty OPC kép
a) Lép dat co chu thir nghiém, trir khi déy 12 phép thir trong quan, thi khdng I&p co cu thir nghiém.
b) Khdi dong dong khang khi va dé &n dinh.
c) Do s6 dém nén tai thoi diém bét ddu.
1) Thanh loc dudng éng tredrisau phin loc theo gié tj thd gian thanh loc 4 xéc dinh tir 8.2.13.2.
2) L4y mau cac hat nén trwérc phin loc (Upy, ) va sau phin loc ().
d) Khai dong may tao sol khi va @ &n dinh theo théi gian da dinh trong 8.2.6

©) Do sb dém higu suét. Lap lal 9.3.4.1 tir &) cho dén khi Idy mAu duoc 5 sb dém tnrére phin loc va
5 s6 dém sau phin lc.

1) Thanh loc dwdng éng trwéc/sau phin loc.

2) Léy mau hat treée (U; ) va sau (D, ) phin loc.
f) Dirng may tao sol khi va dé 8n dinh theo thi gian da xéc dinh trong 8.2.6
g) Do sb dém nén cudi cling.

1. Thanh loc dwdng éng trrdc/sau phin lgc.

2 Léy mau hat nén truéc (Us,, ) va sau (d, ) phin loc.
h) Kiém tra céc yéu cu vé chét lwgng d( liu nhir da dinh trong 10.3

1) Néu yéu cu vé chét lwgng de ligu fa tét, dirng dang khi va théo co cAu thir nghigm.

2) Néu ydu chu vé chét luong di ligu khdng chép nhan duor, I3p lai céc hang muc tir c) dén g)
nhu 14 mdt b hoan chinh va si¥ dung tht ca cac di ligu thu dugc 48 tinh chét lwgng di ligu.
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Béng 6 — Chu ky tinh toan OPC kép dbi v&i dai kich c& ps

2 3 4
Ui | Usps | Ui
Daps | Daps | Dae

9.3.4.2 Tinh nén OPC kép

S8 dém nén truoc phin loc, treée va sau khi higu sust hodic miu twong quan duwgc tinh trung binh mét
céach don gian.

+U,

Yl 173

Up,.,psh0dC Uy, (10)

Trong dé:
Uy, |36 dém higu sudt trung binh nén trwéc phin loc cho c& hat, ps;
Uy, 1258 @ém trong quan trung binh nén trwéc phin loc cho c& hat, ps;
Us,,,.» 1856 dém trung binh nén treéc phin loc ban dau cho c& hat, ps;
dy,p 18 56 d8m trung binh ndn treéc phin loc cuéi cling cho ¢ hat, ps.
S6 dém nén sau phin loc, trrdc va sau khi tinh trung binh cac miu hiéu sudt hodc mau twong quan
mdt cach don gidn.
D, ,,hoc Dy, = o i ;' o (1

Trong dé:
Dy, 1asédém hieu suét trung binh n&n sau phin loc cho ¢& hat, ps;
D, 4 56 @ém twong quan trung binh nén sau phin loc cho c& hat, ps;

dy, 1 s6 dém trung binh ndn sau phin loc ban d4u cho c& hat, ps;

d,,, 1asédém trung binh ndn sau phin loc cudi cling cho c& hat, ps.

10 Gidm bot dir ligu va tinh toan

101 Ty sé twong quan

10.1.1 Khai quat ty sé trong quan

Ty s6 twong quan, R, phai dugc st dung @8 higu chinh cho bAt cir dd chéch nao gitra hé théng lay
méu treéc va sau phin loc. Phai thiét 14p ty sb trong quan tir ty 18 dém hat sau phin loc so véi truc
phin loc bing cach bat may tao sol khi, nhung khdng I&p dt bat ctr co cAu thir nghigm nao vao gian
thir nghiém. Phai x4c dinh ty s6 turong quan cho tirng co cu thir nghigm va & luu lrgng khang khi clia

49



TCVN 12350-2:2018
co cAu thi nghiém. D& do ty s6 twong quan, phai d4p ing cac yéu cAu ldy mAu clia 9.3.1 ma khang
c4n I4p d3t co cu thir nghigm.
Céng thirc chung cho ty s6 trong quan fa:
dong trude
R= — (12)
Déng sau
Trong d6:
Dongsau 14 s6 hat @ém tai du 14y méu sau phin lgc;
Dong trude 1 s6 hat ém tai dau 1y mau trude phin loc.
10.1.2 Giam d@ ligu ty sé twong quan

Phai tinh ty s8 twong quan cho tirng mAu trwéc va sau phin loc trong mdi ddi c& hat bing cach st
dung cac gid trj tredrc va sau phin loc.

R, = Deter (13)

Trong d6:

R, latysétrong quan cho méu, i va c& hat, ps.

o

D,

.ps 18 56 @ém tirong quan sau phin loc cho mau, i, va cho c& hat ps;

U,

e 18 56 3m tirong quan tréc phin loc cho mAu, 4, va cho c& hat ps.

Phai tinh trung binh c4c ty s8 twomg quan nay d& xac dinh gia tri ty sé twong quan cudi ciing cho méi
cd hat.

(14)

Trong d6:
R,, laty sb tuong quan cho c& hat, ps;
R, ,, 12ty s6 tuong quan 86i voi mau; i, va c& hat, ps;
n lasbmiu.

B4 lach chudn clia ty sé twong quan phai dwgc xac dinh bing:

(15)
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Trong do:

3,.,, 1888 16ch chun clia ty s6 twong quan cho cd hat ps;
R,, latysb twong quan cho c& hat ps;
R, ,, 121y s6 twong quan i véi mAu iva c& hat ps.

D9 khdng dam bao 95 % clia gid tri twong quan phai dwoc xac dinh béng:

st
Cepn = 0o X et (16)
Trong dé:

€., 1230 khdng dam bao trrong quan abi voi ¢ hat, ps;

3, 1280 lch chuén clia ty s6 twong quan cho ¢& hat, ps.

st labién phan bé ¢ tir Bang 7 d6i voi gia tri nhét dinh clia n;
n  lasdmiu.

CHU THICH: Céc gi4 trj clia phan b ¢ dugr tinh todn theo cic xac suét clia hai gié i alpha va béc ty do ngéu
nhién. Bang phan bd ¢ (hai chidu) véi mirc tin cay 95 % dugc cho san,

Gi6i han mic tin cdy 95 % clia gia trj twong quan phai dugc x4c dinh bing:

- “an

=R, +e, (18)
Trong dé:

IT,M, 12 giél han dd tin cay dudi cla ty sb twong quan déi vol c& hat, ps;

R, 14 gi6i han a0 tin cdy trén clia ty s6 twong quan G6i voi cd hat, ps;

e., |ad0khdng dam béo twong quan 68i véi c& hat, ps.

Bang 7 - Bién phan phéi Student ¢

$6 miu S6 bjc tw do st

n - v=n-1

5 4 2,776
10 9 2,262
15 14 2,145
20 19 2,093
25 24 2,064
30 29 2,045
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Téng cé4c hat da Iy mau trong qud trinh dém twong quan phai dugc tinh.

Ueonse = ZUeine (19)
Trong d6:
U1+ 12 t8g céc hat da Iy mau trong mdi twong quan véi o& hat, ps;

U,

e

13 c4c hat da ldy mAu trong mé trong quan véi mAu, i,va cd hat, ps.

10.2 HIgu suét tirng phan va higu suét lot qua
10.2.1 Khal quat higu suét tirng phan va higu suét It qua

Higu suét timg phan 12 phép do tieng phdn nhd clia cac hat ma co céu thix nghigm loai bd ra khdi
khong khi di qua n6 va dugc tinh tir lvong hat lot qua co cAu thir nghigm trong qua trinh thir nghigm.
Céc cBng thirc chung cho d3 lot (P ) va higu suét timg phan (E,,) Guqc trinh bay duéi day.

Ding trede

g g @)
Dong sau

E, =(1-P,)x100 (21)

Trong d6:
Déngsau  1a s6 hat dém sau clia co cAu thir nghigm;
Dong trude 14 s6 hat dém trudre clia co cAu thir nghigm;

E, 1 higu suét hat tirng phan & c& hat, ps, %;

P

% 13 d lot clia hat & c& hat, ps.
10.2.2 Glam die lIgu a3 lot

Phai tinh @ lot quan sét dwoc cho tirng mAu tredrc va sau phin loc trong tirng dai ¢& hat béng céch sir
dung céc gia trj trwéc va sau phin loc.

D,
Poge =Uﬁ—"” @2)
.

Trong d6:
13 86 lot quan sat duoc clia mAu i va c& hat, ps;

Fom

D,

e

14 s6 dém hat sau phin loc cho mA, #,va cho c& hat, ps;

U,

e 156 88m hat trwéc phin loc cho mAu, 4, va ci hat, ps.
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Phai tinh trung binh clia cac 1an lot qua nay @8 x4c dinh gié tri A0 lpt quan sat dugc cho tirng ¢ hat.

T
B= Lias_ 00 (23)
n
Trong d6:
}—’w- la 49 lot quan sat dwoc cho c& hat, ps;
Pmﬂla d9 lot quan sat cho mau, i, va cho c& hat, ps.

D6 lgch chudn clia cac 14n lot qua quan s&t dwoc phai dugc xac dinh bing:

Z«-I(P

(24)

Trong d6:

s, - 13 @5 1&ch chudn cia d6 It quan sét dugc cho c& hat, ps;

F,,, 14 lot quan st duoc cho cd hat, ps;

P,

Loups

14 46 lot quan sat dwgc cho mau, i, va cho c& hat, ps.

Phai higu chinh d9 lot quan st dwoc bing ty sé twong quan d& dwa ra cac gi trj 6 lot cuéi cuing abi
v6i méi c& hat.

Fom

R,

2ol

(25)

Trong dé:

|

ol

%, 1206 lot cubi cling cho ¢& hat, ps;
P, 14 89 lot quan st duorc cho c& hat, ps;
l_i,, 1ty s6 twong quan cudi ciing cho ¢& hat, ps.

D6 lch chuin clia ty sé trong quan phai dugc két hop véi dd 1ch chudn ciia 66 lot quan sét dugc 48
xac dinh sai 6 téng.

5,=F, (28
Trong do:

d, 1adolech chun ctia d6 lot quan sat dugc cho c& hat, ps.
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P, 145 lot cudi clng cho o hat, ps.
8., 1a 6 lech chudn cia ty s6 trong quan cho c& hat, ps;
R,, 1aty sé tuong quan cudi cling cho c& hat, ps;
6_‘_ 1a @3 Ich chudn clia 46 lot quan sét dwgc cho c& hat, ps;
P, 1a.d0 lot quan sét dugc cho ¢ hat, ps.

D9 khong dam bao 95 % clia gia tri 49 lot phai durgc xAc dinh béing:

e, =0, x7=

Vn
Trong dé:
e, 1a d% khéng dam béo 49 lot cho c& hat, ps;
3, 1add lech chudn ciia 46 lot cho c& hat, ps;
st labién phan phéi ¢ tir Bang 7 dwa ra gia tr nhét dinh ciia n;
n 13 s8lvgng miu,
Gi6i han tin cdy 95 % clia dd lot phai dwoc xac dinh bdi:

B.=
Pup=B,+e,
Trong d6:

e, |ad khéng d&m béo ciia d§ lot cho c& hat, ps;
P,,,1a gi6i han tin cay dudi ciia 46 lot cho c& hat, ps;
l_’,d. 12 gi6i han tin cgy trén ciia @ lot cho c& hat, ps.
Téng cac s dém hat truéc phin loc cho c& hat, ps, phai dugo tinh:

U,

wipr = Lol

U,

e
Trong d6:
12 tdng s6 dm hat treerc phin loc cho & hat, ps;

Vo

U,

e 12 hi6u subt cac hat a4 Ky mau cho mau, 4, va cho c& hat, ps.

@n

(28)

(29)

(30)
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10.3 Yéu ciu vé chét lwvong dir ligu

10.3.1 Dém nén twong quan
Céc gi4 trj dém nén twong quan cho mi c& hat phai nhé hon 5 % gi4 trj dém nén twong quan ciia
trung binh hat do dugc tredc phin loc trong qua trinh thie nghiém twong quan.

U,
Dy, ho3C Up, ,, <@x0,05 (31)

Trong d6:
Up,. 1458 dém nén twong quan trung binh truéc phin loc cho cd hat, ps;
Dy, 4 56 dém twong quan trung binh nén sau phin lc cho c& hat, ps.
U, 1456 dém teong quan trung binh truéc phin loc cho o hat, ps.
10.3.2 S4 dém nén higu sut
Céc gia tr clia s8 dém nén higu suét cho mdi c& hat phai nhd hon 5 % gia trj s& dém nén higu suét clia
trung binh hat do dwgc treére phin loc trong qua trinh thir nghiém tong quan.

LY
Dy, hede Uy, <=2 x0,05 (@32)

Trong d6:
Uy, 12 s6 aém hiéu suét trung binh nén truéc phin loc cho & hat, ps;
Dy, 146 dm higu suét trung binh nén sau phin loc cho ¢& hat, ps;
U, 1asbaém hiéu sut trung binh treéc phin loc cho ¢& hat, ps;

10.3.3 Ty s6 twong quan

Ty s6 twong quan va dd khdng dam bao phai & trong céc gidi han dugc trinh by trong Bang 3 va cac
gi6i han dwgc 3p lai dwdi day trong Bang 8. S6 lugng téi thidu clia cac 1An dém ti Cang thirc (19) cho
méi c& hat phai o hon hoiic bing 500. Néu khng dat dugre di s6 lugng thi phai tang théi gian 1Ay

*m&u hogic ndng dd sol khi. Néng d6 sol khi phai khéng vuet qué gi6i han ndng d¢ cila OPC(s). DO
khdng dam béo twong quan (e, ,,) dugc tinh tir Cang thirc (16)
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Bang 8 — Gi&i han ty s6 twong quan

Diikichcs | Dicé hat, ym Ta::;.‘:’h"‘f"‘ i;zg‘m:: gi:"‘ O
1 0,30-0,40 U,y 2500 0,90 dén 1,10 €, <005
2 0,40-0,55 U, 12 2500 0,90 dén 1,10 €,,<0,05
3 0,55-0,70 U, 3 2500 0,90 dén 1,10 £,;50,05
4 0,70-1,00 U ioa 2500 0,90 dén 1,10 e, <005
5 1,00-1,30 U, s 2500 0,80 dén 1,20 €,5$0,05
6 1,30~-1,60 U, 6 2500 0,80 aén 1,20 €, <0,05
7 1,60-2,20 U, 12 2500 0,80 3én 1,20 €,750,05
8 2,20-3,00 U, s 2500 0,80 dén 1,20 €5 50,05
9 3,00-4,00 U o9 2 500 0,70 3én 1,30 €.55010
10 4,00-5,50 U, so = 500 0,70 dén 1,30 €30 S0,10
11 5,50-7,00 U, 2 500 0,70 6én 1,30 €., SOl
12 7,00-10,0 U, 2 2500 0,70 dén 1,30 [PE{E]
10.34 Djlot

B¢ khong dém bao lot qua phai & trong c4c giéi han da néu trong Bang 9.

8 lugng téi thidu céc IAn dém tir Cong thirc (30) cho méi c& hat phai Ién hon hoac bng 500. Néu
khong dat duoc du sé cac In dém, thi phai tang thdi gian 14y méu hogic ndng 6 sol khi. Néng do sol

kht phai khéng duoc virot qué giéi han ndng d6 clia (c4c) OPC.

B9 khong bao dam lot qua (e, ) duec tinh te Cong thirc (27) va phéi nhd hon hodic biing véi 40 khdng
d&m béo lot qua I&n hom gi6i han tinh hogic gl han dong clia khong khi da cho d6i véi c& hat d6 trong

Bang 9.

Néu do khdng dam béo lot qua khéng dép &g dugc yéu céu clia di¥ liéu nay, thi phai st dung gi¢i

han tin cgy trén ciia d6 lot ( }_",, ’) cho sy lot qua cila c& hat d6.
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Bang 9 - Gi&i han @6 lot

pikoncs | otconm | Tgshein | otmmesnvae Topieg o

1 0,30-0,40 Uy 2500 20,05 e <(0,07¢F
2 0,40-0,55 U 2 2500 e, 0,05 e, <(0,07eF,
3 0,55-0,70 U, s 2500 £,£0,05 &, <(0,07F,
4 0,70-1,00 U, s 2500 e, <005 €, $(0,07¢ B,
5 1,00-1,30 U, s 2500 ;20,05 e S(0,07+F,

6 1,30-1,60 U, 2 500 <005 e <(0,070F
7 1,60-2,20 U, 47 2500 e, <005 e, <(0,07¢F,
8 2,20-3,00 U5 2500 £, 50,05 & <(0,07¢FR,
9 3,00-4,00 U, 2500 €, 0,05 & <(0,15¢ B,
10 4,00-550 U o0 2500 €, <005 &, <(0150 B,
1" 5,50-7,00 U, g 2500 £,<0,05 €, <(0,200 B,
12 7,00-10,0 U 2 2500 €, $0,05 &, <(0,200 B,

10.4 Tinh higu suét tirng phan
Hiéu suét tirng phén duge xéc dinh bdi mot trong c4c cong thire sau day:

D6i véi tht ca cac & hat dap (g dugc cac yéu cAu vé chat lugng dik ligu, higu suit timg phin clia
(c4c) c& hat duge xac dinh bing:

E, =(1-F,)x100 (33)
Trong d6:

E,, la c® hat higu suét timg phén ps, %

P, 14 dd lot cho €& hat, ps.

Déi v6i bt cir ¢& hat ndo khong dap tng dugc tt ca cac yéu cAu vé chét luong diF ligu, higu sudt
tirng phéin cho (c4c) hat khdng d4p ingy&u cAu v& chét lvgng der ligu dugce xac dinh bing:
E,,=(1-B,,,)x100 (34)
Trong dé:
E,, lacd hat higu suét timg phén, ps, %

s

P, & giéi han tin cay trén clia 6 ot cho c& hat, ps.
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11 Béo cdo két qua

1141 Tdng quat

Céc két qua thir nghidm phai dwgc béo cdo biing cach st dung mAu bao c4o thir nghiém da néu trong
tiéu chuan nay. Hinh 11 va Hinh 12 dwa ra béo c4o thir nghigm ddy d0 va |2 nhiing vi dy v& c4c mau
6 thé chép nhan. Khong bét buc st dung chinh xac mau nay, nhing béo céo phai bao gdm tét ca
céc hang myc 44 néu trong 11.2

11.2 Thanh phén yéu chu ciia bao cio

11.2.1 Khéi quat bio céo

M3i béo c4o thir nghiém phéi bao gdm céc thdng tin 4 ligt k& trong 11.2. Phai xem xét tinh hop 16 clia
bt cir béo céo ndo khdng chira tht ca c4c thanh phin da yéu cAu.

11.22 Gia tri bao cao

TAt ca céc gia trj d lidu cho higu suét loai bd hat chi dwrgc bao céo dudi dang cac gia trj sb nguyén
(khdng béing s8 thap phan hogic phan sb).

Céc gié trf di ligu v8 stre can dong khong khi chi dugc bao co dwdi dang cac gia tri sé nguyén (khong
bang s8 thap phan hoac phan s6) khi dugc tinh bing don vi S| (Pa) hojc hai s6 thap phan sau ddu
phéy trong don vj IP (theo H,0).

11.2.3 Phin tém tit béo cao
Phin tém t&t mdt trang clia béo c4o tinh naing (xem Hinh 11) phai bao gdm céc thong tin sau:
a) Thang tin phong thir nghiém

1) Tén phong thir nghiém;

2,

Vi tri phong thir nghidm va théng tin lién lac;
3]

Tén clia ngudi thire hién phép thir

4) Thong tin vé viec dém hat va (cac) kich c& (c4c) thiét bj;
i) Tén clia nha san xudt;
ii) S6 model;
iii) Gia tri tring phung (p/me)(p/ft®);

5) Phuong phap do dong khong khi.

=

Théng tin v& phép thie:
1) Nhén dang theo tiéu chudn nay;

2) Nhan dang béo cao thir nghiém duy nhét;
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3) Ngay thir nghigm;

4) Céch ldy mau.

¢) Thong tin v& co cdu thir nghigm:
1) Tén ciia nha san xuét (hodic tn ciia t chirc tiép thi. Néu khéc voi nha san xuét);
2) Nhan higu va s& model nhu @3 ghi trén co' cu thir nghigm;
3) Tinh trang co cAu thir nghiém (vi du, 49 sach, da &n dinh theo TCVN 12350-4 (ISO 16890-4),
G4 tai theo TCVN 12350-3 (ISO 16890-3) da st dung v.v..);
4) Kich thuée (chidu dai, chidu rang va chidu cao);
5) M8 t& cdu triic (vi dy phin loc tdi, s& tii, tm gép nép, s nép gép va chidu sau ciia nép gép);
6) M ta vat ligu bao gdm ca:
i) Mamd ta va nhan dang loai vat liéu (vi dy, s¢i thity tinh AB12, si vd co 12AB);
ii) Mau sic clia vat ligu;
iii) Dign tich vat ligu loc higu qua;
iv) Loai va sé lugng clia bét cir chét phy gia nao thém vao vat ligu. Néu khong biét thdng tin
nay, thi phai néu r5 13 “khdng c6 s&n”;
v) Tich tinh dign. Néu khong biét théng tin nay, thi phai néu rd 2 “khdng c6 san".
7) Khuyén nghj hinh &nh ciia co cdu thir nghiém hién hanh, nhung khang yéu cAu;
8) BAt ctr thudc tinh md ta thich hop ndo khac;
d) DU ligu tai ligu hodic dir ligu van hanh clia cor cdu thir nghigm nhu da dwoc nha san xuét quy dinh:
1) Strc can dong khdng khi ban d4u ciia co' cAu thir nghiém tai luu lugng khang khi thir nghiém;
2) Stec can dong khdng khi dinh mirc cubi cling tal Iwu lwgng khang khi thir nghigm;
3) Higu suét loai bd hat ban dau;
4) Bétky de ligu tai lidu khac c6 sin hogic d liéu van hanh vién dan.
e) Céc didu kign thr nghigm:

1) Luwu lwgng khéng khi thir nghiém;
2) Nhigt dd va a6 Am twong ddi cla khdng khi thir nghiém;
3) Sol khi thir nghiém dugc st dung.
) DU ligu thir nghidm:
1) D ligu v& strc can dong khdng khi tai lwu lugng khéng khi thir nghigm;
2) Higu suét tieng phan tal mdi dai c& hat do dwgc;
3) Téng néng d6 dong trrdrc phin loc do duroc trong qué trinh thir nghigm (p/m?) bing dél cd hat.
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11.2.4 Béo cio chi tiét

Béo c4o chi tiét phai bao gdm cd, nhung khdng gici han bdi thong tin sau:
a) Cac két qua do dugc

1) D ligu vé strc can dong khéng khi tai mdi luu lwgng khong khi yéu ciu phai dugc bao cao
duwéi dang bang va nhu dang b thi clia dang khéng khl so véi sirc can dong khong khi.
i) Phi higu chinh sikc can dong khdng khi dwgc béo c4o t6i khéi lwgng rieng 1,20 kg/me. Tuy
nhién, néu khéi legng riéng clia khdng khi thir nghiém tir 1,16 kg/m® (0,072 Ib/ft) dén
1,24 kg/m? (0,077 Ib/ft?), thi khdng can thyc hign higu chinh. Cac higu chinh @& dugc mo ta
trong Phy lyc B.
2) Cac két qua clia phép do higu suét loai bd hat phéi dugc bao céo ¢ trong dang bang (trang
t6m tit) va dang d thj.
b) Trinh bay két luan
1) Céc két qua ciia phép thir ndy chi lién quan t6i co cAu thir nghigm trong didu kién da quy dinh &
d8y. Cac két qua tinh nang khdng 4p dung dinh lwgng d& di doén tinh nang loc trong tAt ca cac
méi tredng “séng thye”.
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TCVN 12350-2:202018 (iSO 16890-2:2016) ~ TOM TAT KET QUA THUr NGHIEM | T chirc thir nghigm
PHIN LOC KHONG KHi Ton:

Bia chl:

Dign thoal:
KHAI QUAT
Ma thir nghigm: [ Ngay thir nghigm: [ Ngue thiec hign:

Théng tin v& méay dém hat: Phép do Iuu lugng dong khi: Mau thir nghigm
Nha san xudt | Model: Gié tr tring phing fudrec
(pim): .

CO CAU THU NGHIEM:
Model: Nha sdn xuét: Kich thue phin ke (D X RxC) (mm):
Loai v4t ligu: Dién tich v4t lidu loc higu qua thire (m?): | Cu triic: wedc nép gép, 16, v.)
Tich tinh dign phin lc/vat ligu: Mau séc cia vat ligu: Két dinh vat ligu:

Tinh trang clia co cu: (d0 sactvban dAu, a5 si¥ dung, 45 &n dinh theo TCVN 12350-4 (1SO 16890-4) v.v..) (Néu byi duge tai,
bao gm ca loai byi)

[ TOMTAT DU LiEU THD NGHIEM
Lwu lwgng khdng khi | Nhigt 49 khong khi | RH khdng khi thir | Sol khi thir nghig¢m: Phuong phap &n
thie nghigm (m¥s): | thir nghigm (°C): | nghim (%): dinh hogic ti byi:
KET QUA
Sirc can dong khéng khi (Pa) Higu suét tirng phan (%)
Do duge: Binh mirc ban dAu: DA (um) Higusuétdo | Hidusuétdinh | Néng a6 twéc
dugc mirc phin loc (p/m?)
Bjnhmirc cubi cling: | 0,30 - 0,40
Hinh &nh co cAu thi nghigm 0,40-0,55
0,55-0,70
0,70-1,00
1,00-1,30
1,30-1,60
1,60-2,20
2,20-3,00
3,00-4,00
00 - 5,50
5,50 -7,00
7,00 - 10,0 :
Nhan xét:

CHO THICH:  Céc két qua ciia phép thir chi lién quan dén cor cAu thir nghigm trong didu kign duge néu & déy. Cac két qua tinh
néing khdng &p dyng djnh lrgmg 88 dy doén tinh néing loc trong tht ca céc mdi trrng “séng thyrc".

Hinh 11 — MAu trang tém tét clia bao co thiz nghigm

61




TCVN 12350-2:2018

TCVN 12350-2:2018 (ISO 16890-2:2016) - CHI TIET KET QUA THU NGHIEM 15 chize thir nghigm
én:

PHIN LOC KHONG KHi Bjachi:
Dign thoai:
Ma thir nghigm: [ Ngsy thir nghiem: [ Nguoi thy hign:
CHITIET DY LIEU THU NGHIEM
Sirc can déng khang khi
Déng khéng | Lwu lwgng | Strc can dong
knidishmoe | khongkhi | khongkhi | o 30
" (m¥ls) (Pa) S ow
4
g 250
50% o
H
100
75% 3
H
3 w0
100 % 0
03 04 05 08 07 08 09 10 11 12 13
125% Luu lrong khdng khi (m¥s)

Higu sufit tirg phin theo c& hat

Higu suét tirng phin (%)

01

1
C0 hat (um)

CHU THICH: Céc két qua ciia phép thir chi lisn quan dén cor cdu thir nghigm trong didu kién durgrc ndu & day. Céc két qué tinh
nang khdng 4p dyng djnh lugng a8 dy Goan tinh néing loc trong tét ca c4c mé tnrémg “séng thyc”.

Hinh 12 - Mau trang cic chi tiét ciia bdo c4o thir nghiém
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Phyluc A

(Tham kh&o)

Viduy

TCVN 12350-2:2018

Trong di ligu thir nghiém vi dy ndy, (cac) OPC kép d& dwgc sir dung dé thir nghiém phan tir loc.
Trudrc khi ép @4t co clu thir nghiém, ty sb twong quan da dwgc x4c dinh theo c4c quy trinh higu suét
ma khang I4p @&t co cAu thiz nghiém. Vigc ldy mAu sol khi theo cac quy trinh @i véi vigc thir nghiém
OPC kép. M8i 1&n dém hat 1a thi gian Idy m&u 30 s. Cac s dém nén ban dlu (trwérc khi thir nghiém
twong quan) va cudi cling (sau khi thir nghigm twong quan) dugc néu trong Bang A.1 véi cac kich c&

theo kénh clia méy dém hat.

Bang A.1 - S6 dém nén ban diu va cubi ciing

i 4 G 4 U, U, U, U, U U,
um um um Bob Bef Be Beb Befl Be
1 03 04 035 7 3 5 4 2 3
2 04 055 | 047 5 1 3 3 1 2
3 0,55 0,7 0,62 3 1 2 1 1 1
4 07 1,0 0,84 2 0 1 0 0 0
5 10 13 1,14 0 0 0 0 0 0
6 13 16 1,44 [ 0 0 0 0 [}
7 16 22 1,88 0 [} 0 0 0 0
8 22 30 2,57 0 0 0 0 0 0
9 3,0 40 346 0 [} [} 0 0 [
10 4,0 55 4,69 0 0 0 0 0 0
11 55 7,0 6,20 0 [} 0 0 0 0
12 70 100 | 837 0 0 0 0 0 0

CHU THICH: T4t c3 dtr liu 8m 6 néu 1a sb hat dém duoc trong khoang 30 s.

B4t méy tao sol khf KCI va @& &n dinh trong khoang thi gian thich hep d6i voi mbi quy trinh chét lugng
thir nghigm clia gian thir nghigm. D ligu ty s6 twong quan da dugc néu trong Bang A.2, Bang A.3 va

Bang A4.
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64

Bing A.2 - Di¥ li¢u dém twong quan trwéc phin lgc

i d, D@ ligu twong quan trurée phin loc
pm 1 2 3 4 5 Ve
1 0,35 25666 | 27892 | 28902 | 20872 | 25251 137583
2 0,47 22787 | 22333 | 22875 | 22654 | 22565 113214
3 0,62 18789 | 18653 | 18777 | 18043 19811 94073
4 0,84 13001 | 12678 | 12879 | 12098 12344 63000
5 1,14 8766 8899 8722 8344 8888 43619
6 144 6654 6786 6732 6587 6333 33092
7 1,88 3567 3777 3333 3422 3677 17776
8 2,57 1123 1277 1111 1098 1122 5731
9 3,46 927 999 878 821 900 4525
10 4,69 676 846 721 777 699 3719
1 6,20 345 371 401 271 333 1721
12 8,37 221 231 226 241 222 141
CHOTHICH: T4t c3 dir ligu dém @& néu 14 s8 hat dém duroc trong khodng 30 s.
Bang A.3 - D ligu dém twong quan sau phin lpc
f d, Dir ligu tvong quan sau phin loc
um e 3 4 5 Uy

1 0,35 26571 | 28787 | 28762 | 30902 | 26521 141543
2 0,47 23000 | 23111 | 23198 | 23098 | 23089 115496
3 0,62 18989 | 18711 | 17987 | 18021 19888 93596
4 0,84 12987 | 12076 | 12699 | 12009 12111 61882
5 1,14 8512 8431 8399 8340 8555 42237
6 144 6167 6044 5982 6161 5998 30352
7 1,88 3233 3434 3285 3167 3422 16541
8 2,57 1222 1333 1222 1188 1184 6149
9 3,46 72 1044 921 867 948 4752
10 4,69 757 898 787 843 727 4012
11 6,20 377 404 411 302 266 1860
12 8,37 234 234 236 251 231 1186

CHU THICH: T4t ca dr ligu 4ém da néu 1a sé hat dém duge trong khoang 30 s,




Bang A.4 - Dir ligu tinh toan twong quan

TCVN 12350-2:2018

) d, Ty sb twong quan
e R R R [ R T R [ R][5%] «
1 0,35 1,035 | 1,032 | 0,995 1,034 1,050 1,029 | 0,020 0,025
2 0,47 1,009 | 1,035 | 1,014 1,020 1,023 1,020 | 0,010 0,012
3 0,62 1,011 1,003 | 0,958 0,999 1,004 0,995 | 0,021 0,026
4 0,84 0999 | 0953 | 0,986 0,993 0,981 0,982 | 0,018 0,022
5 1,14 0,971 0,947 | 0,963 1,000 0,963 0,969 | 0,019 0,024
6 1,44 0,927 | 0,891 0,889 0,935 0,947 0,918 | 0,027 0,033
7 1,88 0,906 | 0,909 | 0,986 0,925 0,931 0,931 | 0,032 0,040
8 2,57 1,088 | 1,044 1,100 1,082 1,055 1,074 | 0,023 0,029
9 346 1,049 | 1,045 | 1,049 1,056 1,053 1,050 | 0,004 0,005
10 4,69 1,120 | 1,061 1,092 1,085 1,040 1,080 | 0,030 0,038
" 6,20 1,093 | 1,089 1,025 1,114 1,099 1,084 | 0,034 0,043
12 8,37 1,059 | 1,013 1,044 1,041 1,041 1,040 | 0,017 0,021

CHU THICH: T4t ca di ligu dém da ndu Ia s hat dém dugc trong khoang 30 s.

Tét ca céc ty sb twong quan phit hop véi cac yéu cAu di ligu tir Bang 8.

Co cAu thir nghiém da dugc I4p dit trong gian thir nghiém va sirc can dong khong khi do dugrc tai luu
Iwgng khdng khi thir nghiém 50 %, 75 %, 100 % va 125 %. D@ liéu dwgc néu trong béo céo thir
nghiém trong Hinh A.1 va Hinh A.2. Tiép theo, higu suét dém duge thyc hign theo trinh ty thir nghigm
OPC kép. S6 dém nén voi may tao sol khi da tét nhu da néu trong Bang A.5.

Bang A.5 - S8 d&m ndn v6i méy tao sol khi 4a tit

d,

1

pm

Usy

[4Y]

=

i
2

<
=

<

0,35

047

0,62

0,84

1,14

144

1,88

2,57

o|lo(~N|o|alsjw]|n|

3,46

=)

4,69

11

6,20

ol|lo|o|o|o|e|o|o|a|w|=

olo|o|o|e|e|o|e|a|-]«

o|lo|o|o|ole|o]lo|al=]n~

o|o|lo|lo|o|o|e|e|=|=|n

12

837

0

0

olo|o|o|o|o|e|a|a|=a]m|N

0

0

ol|lo|o|o|e|e|e|e|e|a|=|~

CHU THICH: T4t ca de ligu dém da néu 1 sb hat dém dugc trong khodng 30 s.
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Bt méy tao sol khi KCI va d& &n dinh trong khodng thoi gian thich hop theo quy trinh chét lugng thir
nghiém clia gian thir nghiém. D ligu dém hiéu suét dugc néu trong Bang A6, Bang A7 va Bang A 8.

Bang A.6 - Di¥ ligu dém trwéc phin loc

. d; DG liéu twong quan treéc phin loc

! um 1 2 3 4 5 U
1 0,35 28387 | 28071 | 29755 | 28788 | 28501 143502
2 047 22871 | 22244 | 22914 | 22276 | 22668 112973
3 0,62 18927 | 18476 | 18677 | 18596 18402 93078
4 0,84 13015 | 12480 | 12610 | 11661 12520 63286
5 1,14 8783 8857 8793 8643 8703 43779
6 144 6974 6802 6837 6860 6899 34372
7 1,88 3600 3724 3434 3575 3675 18008
8 2,57 1088 1084 1065 1067 1116 5420
9 3,46 834 830 833 840 831 4168
10 4,69 691 714 709 680 693 3487
11 6,20 334 347 343 331 328 1683
12 8,37 220 231 237 228 231 1147

CHU THICH: T4t ca de ligu dém da ndu 1 s6 hat @ém dugc trong khodng 30 s.
Béng A.7 - Di¥ ligu dém sau phin loc

d, D@ ligu twong quan sau phin loc
pm 1 2 3 4 5 Tot

1 0,35 10045 | 10022 | 10001 | 10055 | 10067 50190
2 0,47 6407 6401 6396 6399 6398 32001
3 0,62 4039 4056 4033 1027 4087 20242
4 0,84 1722 1701 1731 171 1729 8594
5 1,14 651 673 698 675 682 3379
6 144 303 316 311 309 313 1552
7 1,88 101 100 103 104 99 507
8 2,57 21 20 19 21 22 103
9 346 1 2 0 0 2 5
10 4,69 0 0 1 0 0 1
11 6,20 0 0 0 0 0 0
12 8,37 0 0 0 0 0 0

CHUTHICH: T4t ca de ligu aém d néu 12 sé hat @ém dugrc trong khodng 30 s.
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) d, Ty sé twong quan

"[Twm AT A B [~ & B ]&] P
1 035 | 0,354 | 0357 | 0,33 | 0,349 | 0350 | 0,350 | 0,008 | 0,340
2 047 | 0280 | 0288 | 0279 | 0287 | 0283 | 0283 | 0004 | 0278
3 062 | 0213 | 0220 | 0216 | 0217 | 0218 | 0218 | 0,003 | 0,219
4 0,84 0,132 0,136 0,137 0,147 0,138 0,138 0,005 0,141
5 1,14 0,074 0,076 0,079 0,078 0,077 0,077 0,002 0,080
6 144 | 0043 | 0,046 | 0045 | 0045 | 0045 | 0,045 | 0,001 | 0,049
7 1,88 | 0028 | 0027 | 0030 | 0029 | 0028 | 0,028 | 0,001 | 0,030
8 257 | 0019 | 0018 | 0018 | 0020 | 0018 | 0019 | 0,001 | 0,018
9 346 | 0,001 | 0002 | 0000 | 0,000 | 0001 | 0,001 | 0,001 | 0,001
10 | 469 | 0000 | 0,000 | 0001 | 0000 | 0,000 | 0,000 | 0,001 | 0,000
K 620 | 0000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000
12 | 837 | 0000 | 0,000 | 0000 | 0000 | 0,000 | 0,000 | 0,000 | 0000

CHU THICH: TAt ca d ligu dém da néu 12 s8 hat dém dwoc trong khodng 30 s.

Do khong dam bdo dugc xac dinh bang cach két hop céc d lgch chuin déi véi sy twong quan va di
liéu d8 lot nhr da bao céo trong Bang A.9.

Bang A.9 - B§ khdng dam bao

| g Giam d liéu 06 lot Py B9 Ko dhm beo
i dong tinh 9 dong e
um P 5 e e, <0,05 | Gidihan | Datkhong dat

1 | 035 | 0340 |0010 0,013 Dat 0,024 Pat 66
2 | 047 | 0278 |0,005]| 0,008 Pat 0,019 Pat 72
3 | 062 | 0,219 [ 0,006 ] 0007 Pat 0,015 Dat 78
4 | o84 | 0141 |0,006 | 0,007 Dat 0,010 Pat 86
5 | 114 | 0,080 |0,003] 0,003 Pat 0,006 Dat 92
6 | 144 | 0,049 [0002] 0,002 Pat 0,003 Pat 95
7 | 188 | 0030 |0,002| 0,002 Pat 0,002 Dat 97
8 | 257 | 0018 |0,001| 0001 Pat 0,001 Dat 98
9 [ 346 | 0001 |0,001 | 0,001 Pat 0,000 Pat 100
10 | 469 | 0,000 [0001] 0,001 Pat 0,000 Pat 100
11 | 620 | 0,000 |0,000] 0,000 Pat 0,000 Dat 100
12 8,37 0,000 | 0,000 | 0,000 bat 0,000 Pat 100
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Vi bd diligu hoan chinh ndy, bao cao thir nghiém cudi ciing cdn dugc néu théng tin nhu sau:

TCVN 12350-2:2018 (ISO 16890-2:2016) — TOM TAT KET QUA THU NGHIEM | T8 chire thir nghiém

PHIN LOC KHONG KHi Ten: Moi phéng thirnghibm phin foc
g‘]:‘w: 12_.15::!:116. it cir noi ndo

KHAI QUAT

Ma thir nghigm: S6 thiz nghigm | Ngay thir nghiém: 4 thang 7 201x lNgudi thiee hign: Bill Fiftergeek

Théng tin v& méay dém hat: Phép do luu lugng khdng khi: Méu thir nghigm thu

Nha sén xuét: | Model: | Gié tr tring phiing XX 23 ugc: Th trwong mo

ABC 1234 (plm®): 71M

CO CAU THU NGHIEM:

Model: Bagenstein Nha san xuét: Phin loc Acme Kich thuée phin loc (D x Rx C) (mm):

610x610x610

Kidu vat ligu: vat ligu

Dign tioh higu qué thire oia vitligu (m): 59

CAu tréic: 8 tai

Bién tinh 6¥n phin locvat liéu: Khong

Mau séc cla vét ligu: Vang

Két dinh vat ligu: Khong

Tinh trang co c4u: (fam sachvban déu, si¥ dyng, én dinh theo TCVN 123504 (ISO 16890-4) v.v.,) (Néu bui duwr t8), bao
g8m cé logi byi) Thir nghiém ban dAwlam sach

Thdng tin md t khac:
TOM TAT DI LIEU THU? NGHIEM
Luu lugng khong | Nhigt dd khéng { RH khéng Khi thiv | Sol khi thir nghiém: | Phuong phép 8n dinh
khi thir nghiém | khi thir nghiém | nghiém (%): 47 Kcl hoZc tai byi: N/A
(me/s): 0,944 (°C): 23
KET QUA
Strc cén ddng khéng khi (Pa) Higu suét tirng phin
Doduge: 122 | Trong luong ban adu | Dai (um) | Higu suét do Néng do trwe phin loc (S8
cliaphinkoc: 476 duoc (%) hat trén dm?)
0,30-0,40 66 57400
Anh co cdu thi nghigm 0,40 - 0,55 72 45189
- . 0,55-0,70 78 37231
0,70-1,00 86 25314
1,00-1,30 92 17511
1,30~ 1,60 95 13748
1,60-2,20 97 7203,200
2,20=3,00 98 2168,000
3,00-4,00 100 1667,200
4,00-5,50 100 1394,800
5,50-7,00 100 673,200
7,00-10,0 100 458,800

CHO Y:

CHU THICH: Céc két qu cia phép thir chi lién quan dén cor cAu thir nghiem trong didu kién Gugre néu & day. Cac két qua
tinh néing khéng 4p dyng dinh lrgng a4 di dodn tinh nZing lgc trong tht ca cac méi trurdmg *séng thirc”.

Hinh A.1 - Vi dy trang tém tét bao cao thir nghigm
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TCVN 12350-2:2018 (ISO 16890-2:2016) - CHI TIET KET QUA TH(? NGHIEM

T8 chirc thi nghigm
“Ten: Bt i phng thix nghiém phin

PHIN LOC KHONG KHI kendo
Bla chl: 1234 High St, Bét cir
noindo
Oign thogiz ~(123) 456-789

Ma thi nghigm: ‘ Ngay thtr nghigm: Ngudi thye hign:

CHI TIET D’ LIEU THU NGHIEM

Strc can dong khong khi

Dong Luwru lugng Strc can 350
khdng khi khéng khi dong khéng 206
dinh mirc (m¥s) khi (Pa)
% 7250
[
50 % 047 67 Z200
2
5% 0,707 9 1 ——
100 % 0,944 122 S0
125% 1,18 155 L |
;§
0
03 04 05
Luu leomg khéng khi (ms)
Higu sut tirng phin c& hat
g :
=
2
&
2
2
e
]
3 |
@ R
T

1

C& hat (um)

CHU THICH: Céc két qua clia phép thir chl lien quan dén co cAu thir nghigm trong didu kién durc ndu & day. Cac két qua
tinh nng khéng 4p dyng dinh rgng 84 dy don tinh nng loc trong tht ca c4c mdi tedng "séng thyc”.

Hinh A.2 - Vi dy trang cac chi tiét bao céo thir nghlém

69



TCVN 12350-2:2018
Phulyc B
(Tham khao)

Tinh siec can dong khong khi

Tht ca tdn thét ap suét do durgc trong qué trinh thir nghigm phai dwgc hidu chinh vé khéi lgng rieng clia
khéng khi trong didu kign chudin 12 1,20 (1,1987) kg/m? (0,075 Ib/ft*) tirong teng Vi cac didu kign khong khi
tiéu chudn: nhigt @9 20 °C (68 °F), ap suét khf &p: 101,325 kPa (14,7 1bif), 66 &m tuong a6i 50 %. Tuy
nhign, chf cAn khdi lugng riéng oiia khang khi & gitra 1,16 kgim?® (0,072 Ib/®) va 1,27 kgim? (0,077 I, thi
khong cén tién hanh higu chinh. TAt ¢4 cac tinh toan dugc chi dugc bidu thj theo hé don vi do luimg
quéc té SI.

Tén thét ap suét clia co cAu thir nghiém c6 thé dugec tinh nhu sau:

dp=c(g,) (81)
c=kxp xp™ (82
Trong d6:

Ap | thn thét ap suét, Pa;
k  lahingsé;

g, 13 lwu lugng khdng khi, m3/s;

4 1avan tdc ddng hoc ciia khdng khi, Pa.s;

n lasémg

P 1akhdi lgng riéng clia khong khi, kg/m?.
Céc s6 doc clia h théng do dong khang khi phai tp trung vao leu lugng khong khi theo thé tich & cac
didu kign phd bién tai du vao clia co cAu thir nghigm. Vi cac glé trj luu Iegng khong khi nay va tén

thét ap suét do, c6 thé x4c dinh s& m( “a" tir Cong thirc (B.1) biing c&ch stz dung phuong phap binh
phuong nhd nhét.

V& gia tri s m da biét “n", t3n thAt 4p suét do c6 thd duwoc higu chinh t6i cac didu kign khdng khi tiu
chuln st dung Cong thirc (B.3):

2-n -l
Mpipy= AF(MJ X(M) ®3)
“ ,

Trong d6 c4c dai lugng khong ct chi sb dudi d& cap dén céc gié tri tai cac didu kién thir nghiém va cac
dal lugng cb chl sé duwoi d& cap aén cac gié tri tai cac didu kién khong khi tiéu chudn va

Pran = 11987 kgimd;

thy =18,097 x 104 Pa.s.
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S6 m@ “n" thudng chi x4c dinh cho co cAu thir nghidm sach. Trong pha ti byi, sé m “a" c6 thé thay

@8i. Khi sy thay 68i 6 Ia khong mong muédn d& do cac dwong cong tn thét &p suét sau méi pha tai

byi, gi4 trj ban d4u ciia s& ma “n” c6 thé duoc st dyng trong thir nghigm co cAu. Khéi lvgng risng ciia

khong kh p (kg/m?) clia nhiét 46 ¢(°C), p suét khi &p p (Pa) va d0 Am twong dbi ¢ (%) c6 thé duoc

tinh béng Cong thire (B.4):
o= p-0378,,

= P08 B.4)
287,06(¢+273,15) B4)

Trong d6 pw (Pa) 1 4p suét hoi tirng phéin clia nudrc trong khong khi dugc tinh bing Cong thirc (B.5):
wl
T (8.5)

Va p,, (Pa) I3 &p sudt hoi bio hda clia nuérc trong khong khi tai nhiét do ¢ (°C) tinh durgc tir Cang thire (B.6):

6790,4985
e = €XP| 59,484085 - —————5,02802. ] X
. Xp| 2Pl xIn(t +273, XS)] (B.6)
B0 nhét @dng hoc 4 (Pa.s) tai nhigt dd ¢ (°C) c6 thé tinh duwgc tir Cang thire (B.7):
1,455.10% (¢ +273,15)"*
- 07 (t+27315) ®7)

1+110,4/(1+273,15)
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Thw myc tal liu tham khao
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[3] TCVN 8644-3 (ISO 14644-3), Phong sach va méi truong kidm sodt lién quan ~ Phan 3: Phuong
phép thir.

[4] EN 779, Particulate air filters for general ventilation — Determination of the filtration performance.

[5] ASHRAE 52.2:2012, Method of testing general ventilation air-cleaning devices for removal
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