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Biased-Plate Monitor(BPM )Application on ESD Control

Zhu Yueyao, Sun Keping

0 3|F

L (electrostatic discharge, fiFRk ESD) fi
SRR FLICE , RSP EEE AP O BT EALE R]
R RN E RN —, ST E R RAKRE
NITH) 1T AT o & b 2 FE R LA 1 -5 i FEL T B
WARBREENEZ —, ML G B F B i Y
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A 00 R R R RERGRE, Y TR )z LR
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— PR UL, ST P AR i X (charged—plate
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AR (W E R ER) 19 T H . H A KB ARTRE, B
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—NETH, NERE TR, X PR B2
20pF, H ez AR AR &, 2 DA 12T A e PR A FEL AT 1
GEZI R

CPM EEHCE T — MR XA, WE 1
THAE & L, CPM 4@ PR ER T & &
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=R HL 1000V P3| 100V B BT 75 2200 B [a], B
TR E] I DR [A)R , SR A% S RO B A T PR
FEL P FE ) B

2B AR A 5 2402 CPM B
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2B R AR (air ionizer)

[ ionizer |
f—ﬁ_rﬁwf@'l__l
CPM base
' HV power supply [ bench |
L
v <

B R T (B B B 7 %

CPM WPt — ML, e m Sk, LA
—ERT A, B — AR . R ENNHEHE R, 1
FLETHY S S — AN, Rl T OI RLE RS ST R b
I, R A —AHEL R PSS . R, X CPM. g
RN, PIUCA— AR C il — M HPHAS Rk
B, BRI, B RS BPM, 7] DA & 2 B &35 Ha i
RFIR, FPHAF S AR A I, A SR, th By
AR T RERTRR

c% = —i(v) (1)

PRI AR A -

Vf__l_
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Vi— A RI6 A, V5
Vi—F M & I HEIEE, V.,
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M Vi 3] VE B[R]«
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RELIR, A 03— 3015 308 P ) P AT 2 B IS
AIHE G, X LAY RC G T 48 B el 1] Y 45
Yo XA T In i EAEX B R CPM iR
JEFFATE e ZI, M2 E A Vi TRER] VE 7 E—
ANFRAHE VO g,

A EE IR IERY, PR S Br A S IR 1] 2
R FELEL PRI Ry o T PRI 5 R A s )5 AR R
AR, IR LA B 7 A R Y T R
[B] o PRI PRAR ) LA T IR o B T — RO A
TMBAR P LAY A RS A%

S F 45 ARARHE ) CPM M5, 30805 2 1
oA

C=20pF, Vi=1000V, Vi=100V )

PR, CPMHFE I 8] ] 2R 2 (PR )

1000-Vy 18
T = 0.02RIn m) + (5)

X RWBEALE GQ, WHAEE Is B2
nA,BRAHE VO BALE VBRI, X TR
e CPM, 425 SRR 50G Q B, RC FEH0E
BTV TALL A 1, KA 174 502 Ul [ B T 1 A0 R 3t
P AR, X T — MR R BRI, X
R W E R ) S B

F T EARHERLE ) CPM BB 35 BPM It
B, FREN O) 10, A REEAERA 6) 158
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W R B R R b, Wk B AT R T R Y
i E A TR, AT ARE A b B e — S DA
B BN, AR AT HACA 10nA, (6) 2% B S B[R]
a2 1.8s, /2 S MR LR I O A7 7 , B2 A BT 3K

MR ER AR N2 0, FF i 2 U8l R 19 1F B
B, MR AE . FIA1,R A 50GQ SR HEN
+30V B}, M +1000V Faaa i (2B HEFT R it 52
i) , 36 YU [H] 2 2.62s, T A — 1000V FF 1 % I i) 72
A 2.06s, 24855 T3],

3 {REFFAR¥E{ BPM HIRZ A

R S5 R, BT ST 4SS R
S5t Sk E, MTRITHEERESER
X, ARG BPM Skt — iR =S
B

VER S — MR, FLES AR AT ARE AT HL A 3
b 2[RI AE — AT 5 Fa BRI 3R o X A [ 2 H B
TS AN T B 0 2t 1 — A L R s P L 1 10 7 7%
FLBEL, AT VA F B AR A P R . 3598 B LR TR AT A
TESE AR FELR , AR AR FEL 5 285 P ) B 1k 14 A 7 S
W, KT AN AR SR B Y CPML Bl &

P2 CPM 52 A — Yl B2 Pk o] 2 — NS i, 75 2
—SE W], SO TG 12 (B AR Zh 32 A
B o

VER—ABIF, FATI & — A H A L)
HLB5 2% (a hose—end ionizer) By % , % FH 25 2e 9k 1
WHEEGE = ELN, KR5S CPM 252 1
%, BT CPM AT A 1000V 3] 100V, jE3E—4
] B R 350V, % CPM BPM #EATIR, SR HE A1
ARG, O 34N E) 25 SR FELIY) SR fE (2
“h 400KPa) , S R A i A )

) T R RE T 2 () AR bl &R T
Bl 3, 25 SR O B B F R 0, AR A A
HAE, DA RS I S, S 2 8] 7= A Y
FRENE MITHE IR . X Al BIE R, & R e ik h
FHI AR

Current at 350 V. nA
"
S

0.5 1 1.5 z 35 3
Flow rate, ¢fm

B3 BVEETHETOUALZAREXAGA
(RAAZHI: 1efm=0. 4719Lps)

ARG I I, BT IR R R RS, RS
BE R SR AN . RO IR AL R AR P R
H:

{=9,00%4 (7

A Q—" AR, Lps, (B e L
cfm. B A 35  5X)

AR T MG, OB R A
R R T SORE Z B T, T BAE R T4
FHBE.

CPM A ZE IR ], R F AL et e A I
T EL 4, IR 350V, 24 LRI AT, T Ul
(B30, IEAN 7 A% (6) Frfiiit AREE . 1%y R TN T %2
PSS ()R I G T B, PR L S I (FEAR A 45 5
R NI o & (4) R AN R

239
=

{350 ®)
REAR, B K R AEE NG HA, I, 7EAT—
R T DU AS: ) FELOAE , 3R A5 1Y S R A5 R, IE B 2

CPM i £ 1) ZE D ]

3

25 F

CPM deeay time, seconds

5 10 15 20 35 30 35 40 45 S50 55
BPM current (nA) at 350 V

B4 350V eETRAA S ®IRAX A 8L
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100V #HL R ], 56 B REPE AL B 2R,

=

—4

B

i

JOURNAL OF CHINA ESD CONTROL

XFF BPM A IR LR, RO P — R AE nA
o T LR R AR Y U R SR R, X
REEFAN], = THBE SN T Ok R s T,
BORIET o B HAE T, K i e 7, R e A5 i
BRI R B AR L R A T

X HLpriAR) BPM, £ CPM T &, LR, &
RESR At — D IESLA A L, 399 2 S Dol 8] 00 52 Py 0 o
R EOR, FESEPR AR, BER E] 10 7, LA,
B2JLHAP, Bk R A AR R AR, 2
TSI M 00 o e R P BR R G TR AR . B,
e MR TTI R B ) AN R A T, 5 CPM
T 6 M AR B, SRR BE R D B e, e — o, 1R B R
PR B SR RER BRI B, REGER Y LB SR A LI
M REE
SE 3k
[1] ANSI-EOS/ESD 3.1 ESD Association standards for the
protection of electrostatic discharge susceptible items; ion—
ization ESD Association. Rome. New York January20, 1994
[2] ANSI-EOS/ESD 4.1 ESD Association standards for the
protection of electrostatic discharge susceptible items.
worksurfaces—resistance measurements, ESD Association,
Rome, New York, January20 1994
[3]L.B.levitate, G.G.Desai, W . Vosteen , Measurement of ion—
izer performance—a new approach. in. Electrostatic dis—
charge symposium proceedings 1999 pp.124—129
[4]J.M.Crowley, A lggatenko, L.levitate, Biased—plate Re—
sistance testing of static dissipative worksurfaces  in;
Electrical Overstress,/electrostatic discharge symposium pro—

ceedings, 1988 pp.84—91
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RAEH . BRA 4B LET 07 (8 RAERE SIS 5 5 HF
FREERT T B U8 2 PR T HEAT it , e M A [l o 2
AL IR, A9 J A ) IS 5 Y A 2K

M 10 AERTFF AR BN PM2.5 23575 B A9IA I, A
L2 J o i DA R B 2 o ORI A2 AR5 3, T8 Al
3T TR R A A T e, B 2 AT H AR T
PRIE B PR A AR RN W g 5, SRR B Sy
Mo ISR AR ToikxT SARS—CoV—2 il %, (B
B RE JCIA B A A7 B M T R R A T, DR LR
Beel: SRR, — 7 S0 B 1B B el il 4 < ke AR 2 B 4

(E#FE 14 W)

a) FTFF HL oG, 4 A HE T Hr I bL. b) 382 Hfik
SRR RS, 7 AR A b 001 HE B
HIE PR TR, AR, BIER TER. o
TR BE A TR IR B L, o 7 R Sk [ 1 B
 50mm, d) {3 Ve S SHORE AR H ik
BEBURRE SR e H AR iR S
i E”, WESH K E 50mm, % B 6mm, 3
500 + 50mm,/min , A BEAR HE AT i U il E R 0E .
e) keI AE bR I B B B R A 5 BT

Mo SR (P E]) BREER BB A IR JAE R 2 e
LA BER R, WASHTFE Al DA Y IR i i A
IKFETERE T IA I E RS2 Se, RIEA R IR EOK,
ISR E A T A A, W MBS B B £ T RE
2R E . RN, 4 5 IEST 5 AT T ROR S A
THBER BIWETE , 155 B B0 AR I /s L KR AL
R ITHEETT IR, AL S A B 5Tk
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NELER PEENREEGIESES 0 FAR. = HER
oK, 2010 55 2

2IFEE F aEFREESTNETIESINESES
BRESIRILR, PEP AR AE 2005 4 No.5

BP0 PAT, ARERPABOR B AT T I 7%
BURA B ERIEI AL, f) # AR, FR AR, g) Wik
AR, B e hr LR E T AR ) B
AR 5 P A A SR e S 4 T I A Ik R
7 SR D 2> 8 i A I e 7 5

£ 4k

4 B

ATO BT XN S R TE R BT B T
£, FRET MR KO IR ORI T Tk,
TRTTALALE ZEFREMFEFNREA —E
MEHEE L
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R FAT AT # IRDS KR 9 ITRS X588 Fy 3145
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5 ) 5 He Ol 2 R RS PRy (OSHA) (4 #E 22
SRS

3) MR KT LSRR ENEREE
P

4) Xof 86 S R AR IR B UK, — 2N TR
PR WELHE o (B R R A AL DB R
4.2 FEREBNRFPTSUFTRBULBEIME

R4 IEST—G—CCO035.1 5, T B 20 i i =
WAL T, HEB AMC, @I E AT IE 2
BRI BN R IR € R AL

)5, 7E 2010 4F ITRS F& 4k B 4t “AMC £
EME & B B R A 2 DR A (CF) i ik D,
WTHHE,

AMC Integrated Concept

— Environment

nterface

4.3 EREBRRLH K AMC B RS
EK

JOURNAL OF CHINA ESD CONTROL

1) 3 K Ab ¥ & 48 Make—up air handling u—
nit—MAH)

FRAL R 58 E RN BE R AT Fe Ak 45 i v &
JIE a8 R SRR B 2, R SR A A R R A
SHWALE, AERAEART ST EEH AW
T IUALE, AN TR G B bRi5 G EER KRG
W), RGuEHEE KA SOx NOx 4 (0) 4%
KA (VOCS) , PA K — L0 1 X455 175 4 )
BN (CL) APLBE, & (NHs) %, %8 KUAL 2E &
g8, BT A FIEILR S

2) HEAREME AL (Recirculation air
handling unit—RAH)

BB U HER G 2GR E BN R GE T E
BEAR Ty  BOR AR T v 25 ) BE DI Y SE B TS G
A ANECR , TR AMC #5617 %=, I EEN RS
HE B R4 (T0% DA B) Kl g RAH, FrAK
W BTG Y B XA RS E TR G P A
o

SEFENS G — o2 A P A R SR A A T
BN N 7 AR Y5 e ) o A T DB RS R T R
REMR A KB TOHLIR A LR . 2. e B N— LRI
W el . VOCs #l AsHy, BF; S HYBES) . 18 # i@ id 42
A SR EA] 12 = i DR AR A I IR R A i FE PR
AR Ge i 2 B TS Gy, T DAHRR 3 H A
DAl HE XL FR, -5 100% 0387 XU 2S Sk 12 X 3
(4N, 2 HN T A a2 X3 48) o

3) S AL FERE E (Supply air handling unit)

HIRFERIBIEFTNE T HEAZRE G
FRHEAT I DR AL B B AR, 3X HURF 2 AL BRER AL 23
H S (A T 25 o
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4) FACARAS WA XU L 45 BT (Ceiling grids
and fan—filter units—FFUs)

RAEMAE AN FFU iy 2= e d 048 s
T 2 P AR DR A IR ) 75 2, X B AT DASE
TE FEU P2 8 OR8 [F) B 2 98 A B e 45 A E X3 )
LB R LA AMC, [HAA0RTETE S, R
75 LW A R ) 1Y) Vi 1 2 TR R T e 1) 4%
T3 T B9, A0RAE— D [E) A [6] X 2 A g ik 2]
RE SRR B B R A ER AR AN R v 208
RERGE A R E RS LB RS, KR EOX
XU AMC 1 8 e AHEE AR PRIRAL

FFU # &R AMC b 38 M Z5R A JEFE AR
(4 77 M , 45 ) To ik B B 25K 1) H Y.

5) 1R 55 A4b R 48 (Minienvironment filtra—
tion system)

T 3 TR RS T S A — N 7T B SR AL BRIR
LeXS T A BREURRI RS E 5 9 . DL, K55 8] A] BE
A —MER P AMC JIER S, MRS IER S
A DAE A8 v B Ml A B ) A A B o A PR
SEMAFLFYT, 2R, I AMC 3885 w] DA
TR K5 TS 948 o 53— B 2 R a5
HUG /D 2 [A) () 28 SRR AR B, 7 B BT 58 ] (S A58 2
TR TR A B 15 G ) T BORE TR A 20 = Y
Bz HiRE A AMC o Edsab 3,

FEfM AR B & (POD,FOUP 45) 7] LAFH
VERIMFRA B RRIA AR DL, iX SE AR IR SO rh th 75 32
R AR E R R T, IE T A
.

6) LS SURE R AR AR LRI R

2 GG B L B AR 7 T A DR TR K
BALES , ETIE O EIESR”, B0 - 14nm DATF G Z]
UL B 5 RARME SEF X AR E 2PN T TS
PLBA B it AR DA B H At P 83 AR A 1 SR
A RO, WX AR P IR A A AR . IR
UHLAE ASML JeZIMLE B il as gk as, (BEAF P
I A P BRI A O T RIEAE P T AR %
EVEFIEFRYIIEE, RA 54 TAMERGE, 4

RERB T A T RAI AMC S8 RE

7) B R A AL PR ST (Emergency
gas and Exhaust treatment system)

R A AL PR T IR N S YRR ) B — AR
gy, XM LA B AL B O R R E SRR M
(Point—of—use) Ff & , 85 6 F X5 g UM Ry =5
SO uEE, T R IR Y A E A = R, )
RERTS A, CL HCL HE PA KBV B H ¥ 51 A
VOCs %,

WAk, A B TER MR GEHE AR 2 S i IR
BT Y S T PR 20 ) T B R T G 907 7, 3
WO NG P 25 e s AR X LB RIS F) 5 e

RAZTHRAG, MMULZERRAE T HE
AT Y, WAL BUR A FRE R TIRE . I, 1% R
G g, AR FUBURLTS R ISR 2R H SO RE
F3kiAE| EHS solutions, EJ#35% (Environment) | {8
Ff (Health) #1444 (Safety) R R 7 5,
5 FHEEBNRALPIMTSUFTIESIFAE
i3
5.1 ZRAFT/B[ELTIRA B

ST e ] I VE 2 SORIEAT AL B,
(B TR KR GE R 2 T 2 A R BR
DA RIS Al R B8 152, A B BUAINTE

1) W Bt AR

YA (FLFR T AL 600 ~ 1500m>/g) | 45 Ffv it
TEERERE LT,

TR (FER M : 200 ~ 400m*/g) |

WA (LRE: ~700m>/g)

X LRI RLRLER 2 B 2 A ad g
MBS BET I, Hod d T R B B R
L FF AT DA ) s o A, 3 B 2 W] AREAT
DCPRAL TR, AR DA A2 B 5 T W PR AR TS e
I B SR A W AR, DRI B 28 S Ay ad i
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t kL [’ v = =
t R/ IR t t N/A N/A
R t =5 | t =

1 R E R R T B ARG A6 R RAEIE e, Wt AE B ART R R K.

BT B E— B2 R IR IR O,
TE/K AT Bl LR AE A AR SR A W 22T 5 B
FIAF KA EE A BB T AR 2 — D2 Tk
B Z T, K2F2 (macromolecular varieties) 5
A e A G O B A e Y A R S S A B Y
AMC,

3) fiEf ARl

TEHE A HVAC R4 AR AL FIE R
EALT B, TR R A A AR 5 B R AR DA
AR, XN E— R E . S
KA RERGEN IR L,

5.2 EMZK|AFTRIBF[HOERFIRAEL

TEI T R G g —Fhas U ad B AR
BORBA AR E N ERE SR, I AR 2
) AR BT A T A% B LB i) i DB %

1) AR g e s (Flat Panel Air Filters)

SRR BT R I RE SR T S — 2 S R IR
PAE T 70 5 o MR BT A 5 T DASR: 22 R B o v o 4 A A —
| e TBUR 3 L B R o TR/t
AP ISR B AR DR 45

2) FTRE R T e (Pleated Air Filters)

— PRGSO FR AT B TG A TR, R
IR RO BE SRR, A 1—4 WHTRE L 84S
A (Deep Pleat) 6—12 Inf 48 30T #8 1 98 25 , AT
B DEAR o 1K 281 P8 28 1Y 70 ot m] DAGE FH 7 B gl
T2 W A R0 P O A A I3 (5 1 e 21 48 71) 4

3) V Bt Eds (V—bank Air Filters)

X DR B R R M A (WS
AT BB & E TR AR R V IES h, V
T8I 1) _E 90 o JX A s AT DATE A 08 2 H 0 B 2 IR
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FF /IS, AT AR AT B s W A A AT SRR A R e, 7
o A BB SR R PR 5], iX 20 g 25 AR A 4L (tray)
ARG, v B IEEA 1 3 IR,

4) 482 (Bag/Pocket Air Filters)

AN DA% i — 2 A WM A BT To 4 41 4
FORL B NG SE G EOR G T 5, 72 DA B
TE—iE , T e A SR AR SR K AR i AR it g
o

5) [ & =i i 28 (Canister Air Filters)

SNERPRNE T ZE AL R, DR AR SR
WM TE L — NI , Hoih A 8 — SEAR I 78 W P51
BT BR . HE B LS — DR AR BRI R 1%
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6) k243 M (Chemical strainer screen)

HFUE M 2 ks MR (BAC) FIF LR &g
PO (0T &), e A TOsRIE R e 3 R & FiR
WO AL BE, PEAT LAl . RERBRASFRr € 19 H bR i5
Ly, H—ZEEY 2em, R ITEAR/N, QA T 2R DA
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The Bead-shaped Activated Carbon (BAC) 15 2 hughly sphencal activated carbon
and the Adsorption Property

Good adsorplion capacity due to
its hegh fill density

6 T=SUFIIRFIEREIEIR RN E

A Fi R B A 7 A B AR SE R i 7 3R, TRDS AR H B
B < T3 (2020—2027) T s PR XE A B sl 22 A
fER LA

1) FA4F K5 #1047 (CIA  Characterization,
Inspection and Analysis)

2) KBTS Y] (SECC  Surface Envi—
ronmental Contamination Control)

R YA R R R T R IR A B A
VRIRE , AR PR A A B 2 U DB ds . WL LAY

IR B e M b AL bR

puR ;e 2l
V EABIRE (1-in. R
VEABAE (3-in. FRED
V RTR R 5
FBXILEE (1-4 in)
AN POPRT A
BTSSR
WSO IR R
AR R N s
B R (6-12 in.)
oty

ZIPPOr UM U R G A g i A PR R A IR
T I AE RS RS AR T I AR T5 e 2 B
BEI R RRCRAMERRA R A ERE T I Ay
gy, ERHRETPERE ppm LTSI RY)
FIA AR, AT PRI F 2 T PR I8 SR VR A , ik
R R R,
6.1 TRUFTIRIFIERERIX RIS

P W A o R SR A O R B P R R
N o B S 6 2 DA vk B PR RESR AR o X 4B
A ZE R AT A TR ISR (A B8, T Ak
P e, AR BT R LS = U ik
JETERRHEME A T Y =S L R S

s LA S IR I RE R R, WRAE
SEARFIX LR, IR ERE EMERE L
H#%, HRPE.1SO 10121-2 First Edition 2013—04—01
M ANSI/ASHRAE Standard 145.2-2016,

o v PR E A DY 0 S BRE AR A

D) JETIWE Ap, ZORMEFEBUE = URZ THIE

| = | B | 3| 3| 3

+

i

g

LIELE &S

| B | SR 4
=2 &
i #
g fig
fig i
fig i
h i
# G
th—i i
i i

JiWE, PAREUE B 50%.75% . 100% . 125% %) 1 1%,
M 2 i i 5 R I Z R K &R

2) VIR LR Bl BRI IR A , Sk %%
PSRGPTSRI R N R e R
{5 F 45 1 BG4 3 /N, SR EAF) >95%,

3) W Bt 2% 5 ms, I B 7E — AN R A VR BE T i
1, K245 HIHE 10ppm ~ 100ppm L N, FEREE |
Wk FE ARG A LR, 4% — 52 B 9] o) B 7E R I BRI
SE , TN B R 25 B3 , 7E S BRACE A 90% . 50%F
30%HF , FAH B (i < IR, AR S e )
i (g) B2 25 R B AR i Y IR P 25 8

4) ¥R ) mr, 4 IR SIS AT R AT
e e BER B BB e BE B, 37 B 13 g YR
AN BWRSAR TG G R BE R 3, R AR TSR 11 I R R
TR RS Al Ao B , Ao 1 2 v R P R 2 [ )
Sy Y FF A AR L I A, SR I MR R B
B IE G DI EE R S%E ARG . B0E L 6 /N
ik, BB R RRRE

2021 2



L BT

Tecnnoiogy Appiication

Ta

543 %

SRR U TR AR R R AR AR R, B Y
WHETRH EOR AR — AR S R B e A —
B AR I IR B AR R 5L, R LR AR R
ENIDBUR/SE R YNSRI O SRR ST 3 I P/ s S UR)
BN AL AT DR S AR PR R KT Rk
INT 54, HR S M I8 AR R RE o LLAD, RBUE P =
HEAL PR i £ 7535 R A L7 AR, DA St
T ARSE T E P A D SR A P RE SRR
6.2 HWg&EFIRITARMEEESIERE

ZM B ERAZ IR, WHT) 2R
AR TF R AR E IR AP BRI B 2R A BT, 12
A T HRA A B BOR B, IR B A BT
2 ORI B AU A AL T 3 UARTEA

i

O E—
i > ILLUSTRATIVE DIAGRAM < |

| NOT NECESSARILY TO
| SCALE OR PERSPECTIVE |

LOC OPERATOR
ACCESS WORK
AREA

NOTES for Figure 4-1:

SHEE . IR S AR BT
6.3 IRAERRBFHSHITRSEMRE

X HLAY AR HER I A6 AL E B ST e
R IXAE )RR L2 T LA 1975 A 18] S O TR
R BEA R TR DA RAE 25 08 1 O BUE i & T b AT
AvERE IS, PRAE A RO 2 UL as A9 LB MR e XL
Yo AT AR LB R) 25 L IB RS A TR R o (HX L4k
RS M &M TR L EREA BB LS

PRUEMA A

PRUER A I I AT

1) AN RAY 2 URE N 25C (T7F) o

2) 2 TNy 50%.

3) $ 2 A A DRSO BUE IR AT IR

PRUETA IR AP TR AR SR B LR 3%

RELATIVE CONCENTATIONS

BACKGROUND

HEMICA

1. From one duct ciameter upstream of the upstream mixng baffio through two duct diameters downstream of the ASME calibration nozzie, the duct segments shal
have a cross sacton of 61 « 81 Cm (24 » 24 in ), exciudng e device saction
2. The upstréam duct components shall be in centeding alignment from e fan transition through the 165t air cleaner and shall extend 3 duct daMeters downstroam

of the trafing edge of the test air cloaner carnridge

3. Tha downstream duct components shall b in centeriing alignment from the downstream mouer through two duct diamatars downstream of the ASME flow nozzie

4. Upstroam airflow and gas concentration traverse measurements required in Section 5 shall be performed at the upstream sample pont (UP|
5. Gaseous contamnant iechon SNal OCCur a5 Shown, Jownstraam of the niat cloan up fiter bank, and shall Do Capabia of Maetng tho requiroments of Saction 4.5
6. Swdo-by-side, over-and-under. and once-through arrangemants of the upstream and downstream sactions of the test duct shall be permitted

FIGURE 4-1 ASHRAE Standard 145.2 test duct schematic.
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Table 6-1 A#RARIEAMA XS4
FRUERMLE , 5 H RER ) B — R AT A R A AL
B BB IR R — 4> VOCs, — MRS
PRHIMR 6—1 Fradiy 75— Fh AT

TABLE 6-1 Standard Test Challenge Gases

Mk, & 61

AR IERII BRI A — R R (b
) (A IHRAL T B o A0SR 531 A Ao e
R AR 23X A AL T R I ATHEAT I

NIOSH OSHA
Low Conc. High Conc. REL TWA PEL TWA High Conc. Capacity Required
Category'Chemical CAS# MW (ppb) (ppm) (ppm) ® (ppm) ® Rationale ¢ Used Chemical
Acid Gases
Sulfur Dioxade 7446-09-5 64.1 50 35 2 5 AA 6%, X (=)
$%. 3
Hydrogen chlonde 7647-01-0 36.5 75 5 5(c) 5(c) DD 12%. yp
Hydrogen sulfide 7783-06-4 341 100 25 10(¢) 20 (c) CE lé:. X
20%.
NOyT 10102-44-0 460 50 30 1(s1) 5(c) AA 6%. =
20%. x
Aldehvdes
Formaldehyde 50-00-0 30.0 100 1 0.016 075 EE 3%, x
Acetaldehvde 75-07-0 341 100 15 None 200 AA 10%. x
Hexanal 66-25-1 1002 100 None None
Basic Gases
Ammoma 7664-41-7 17.0 100 75 25 50 AA 5%, ¥, (=)
Methylpyrrolidone 872-50-4 9913 100 5 None None AA 15%. 0,
Oxidizing Gases
Ozone 10028-15-6 480 75 05 0.1(c) 01 BB Nome (=]
VOCs
Toluene 108-88-3 921 400 50 100 200 AA 20%. = =2
2-Butanone (MEK) 78-93.3 721 400 65 200 200 AA 20%. 2
Acetone 67-64-1 58.1 400 20 250 1.000 AA 5%,z
Benzene 71-43-2 78.1 400 60 01 1 AA 20%
Cyclohexane 110-82-7 842 400 55 300 300 AA 20%.
Cyclopentane 287-92-3 70.2 400 50 600 Noue AA 15%.
Dichloromethane 75-09-2 849 400 50 None 25 AA 20%. =
Ethanol 64-17-5 46.1 400 50 1.000 1.000 AA 10%. =
Hexane 110-54-3 86.2 400 25 50 500 AA 10%.
150-Butanol 78-83-1 74.1 400 45 50 100 AA 15%. 2
Isopropanol 67-63-0 60.1 400 35 400 400 AA 10%, =
Tetrachloroethene 127-18-4 1658 400 25 None 100 AA 20%, =
m-Xylene 108-38-3 106.2 400 45 100 100 AA 20%, =
o-Xylene 95-47-6
p-Xvlene 106-42-3
Warfare
DMMP 756-719-6 1241 75 20 None None =2
Miscellaneous
Chlorme 7782-50-5 709 100 30 0.5(c) 1(c) AA 10%. z None
12%., v,
Carbon Monoxide 630-08-0 280 100 s 35 S0 DD
Carbon Dioxide 124-38.9 440 400 5.000 5.000 5.000 DD
Notes

a Moleculs Weight

b Inchudes NIOSH Recommended Exposure Linuts and OSHA Pernussible Exposure Linuts that have been vacated. The values are ime-weighted averages unless otherwise wdicated
as follows: ¢ = ceiling value, st = short term

¢ Ratonale for the Recommended High Concentration 15 as follows
AA = Based on the concentration of gas sequired to consume 2 ft° of media 31 2000 cfmm S b
BB = based on consideration of safery, health. and reactivity with matenals of construction
CC = based on consideration of safery, health. and low odor threshold

DD = based on NIOSH and OSHA TWAs

EE = based oo conuderations of safety and health

Capacines taken from standard mdustry sousces such as the carbon tables. Medaa rypes wsdicated below
X = permanganate-umpregnated activated alummna

Vg = acid-mmpregnated activated carbon

Vb ™ base-iumpregnated activated carbon

2= vugmn activated carbon, bitununous

“Challenge gas shall be NOy: analysis shall be performed for both NO; and NO

o
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R AR B 2R N4 4 25 A2 DR o it e

— TEFRENNA SR TP A i g 2

— AT IR SR B ), DS E IS
#oap

—EARIR 5 Q3K IR IR RO (R )
£69 U157 W [ 1 == o 5 M 2 S AR R 7 D (3-8
S, MERRAE ] 1/, SR I ARV B IS S
[z

— K PR 2030 T E 1 SR R A SR A BT i e
J& RIS b e 2 B M Pk f ik I AN
TRk AR GG G )R B KR, BB FUE Y 5 S B
BUBAT 4 /NS o IR Y 40 A e AR AN RE SR AL e
VR EE , SEEEAREE 1 4 /N

—FE TR ATCTT e AR R R R AR

X AR K B F 2 ANSI/ASHRAE Standard
145.2-2016 By L& 23k, 5 ISO 10121-2 First

Edition 2013—04—01 p9#LE i3 H b5 X FE 7 B 142
FATE Y, TR 45 T RS A 22531

¥ ASHRAE il 3o 7 34T , BUAS A4
PE 4% Figure 10—1 #522, H H A H A H B W 455
B W PR R AR RE ) SF R 45 2R

FIGURE C-2 27t/ il TRk 2 100
ppm; AR 25 g BIA0 R, dbn i e 4k 1
SR AT I ) 453 . BEE B B iR BRI
RO 5 W B 25 0 DR 45 BE 7 45 RUR 85 340, i W
PO 0 8 2850 3 i 2k 5 2 378 ot 2 DA 2 MR A 5 1% 20 285 %
A,

B 10—1 527 0 2 Ao 98 8 A o4 G P 25 & R A s
B, & DATS Yk FE Vs a4 TS [RIAR 4 1 3 SR B S
WREEE, TR T T3 o W B 2 R PR R 2 Y X B,
PASL ZEiZE I (R]
7 HERE

EXHEGIHAARRETEGEAETARS
2020 4L BRE PR—BOE, “FROTE A K23

110

1

100

90
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60

Lonnsennnndsnnnng I!ll g e honnennnnedinenan

CONTAMINANT CONCENTRATION, ppm

5) fm—m—m———— — — —’-“
40 = /
3 !
30 3 *
E /
20 3 }
/
10 1| fr.ﬂ‘ = 55 min L’
U ﬁﬁ"*'”ﬁ’-‘ T 1T T rT T ftrTrTrTrrt¢g170
0 60 120 180

[ CHALLENGE TERMINATED |

INTEGRATION AREAS
[ cHALLENGE CAPTURED

|:| CHALLENGE NOT-CAPTURED

I CHALLENGE OUT-GASSED

O UPSTREAM
X DOWNSTREAM

240 300 360 420 480

ELAPSED TIME, minutes

Figure 10-1 Example of a concentration plot showing the challenge and off-gassing periods.
The regions integrated to compute media capacity and retentivity are shown, along with the breakthrough times.
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OH 15 SZHIMITE, B9 H 16 SAHMELT, %, — & B REAR R AR R

JIe LA 4F W] BE e 4 BR A 901 516 A 42 DA JBEUIBA v i 5 19 FEEFRAT, HF B TURA B Tl
HaR . B m— e PR R e S P AR R RE i B L R EEARE AT I X 2 R AT 52, HF B
oK, S ZE IEAL A i ] SR [ S AR AR A7 LG A LI 1 7 (Intel, TSMC)EAATTAY 25 < g

ol TR, A5 P B AR S LG BREERR. RERRAI T2 SUTE )y SRS & I
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Silicone pressure sensitive adhesive and application

HuShu

1. Research and Development Department,Polytren material science and technology co.,Ltd.,Shenzhen 518052,China;

2. Institute of new materials,Shenzhen Selen Science&Technology Co.,Ltd.,Shenzhen, 518054,China)

[Abstract] The types and characteristics of pressure sensitive adhesive and the composition of silicone pressure sensitive

adhesive were introduced.The types and research status of silicone pressure sensitive adhesive were summarized, and the

main application fields of silicone pressure sensitive adhesive were also introduced.At last, the Future development trend of

silicone pressure sensitive tapes was simple discussed.
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