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CEE R R

(b) side view
® 7‘5[: ’FE';}: i} g B ’l{%?ﬁl{t%/\ 3 air to outdoors
LR TR |
IR - ==
o W AEIIEEF KR v :
R F R L BA A

exhaust
fan

CEAEY AT : e
B2 BT AGREA

Ay 0 Brfgast  air

FEE AEkiET G

L3y Fdaokiewd

r)
[ #SHEIRZMEMSEAH
L & r2 N\ sk
=3 ek L,}E
A. Constant Air Volume (CAV) ;-
I. Conventional | =
Il. By pass
(a) By Pass

(b) High Performance
(c) Auxiliary-Air
(d) Reduced Air Volume (RAV)

I11. Blow at sash opening
(Berkeley hood)

B. Variable Air Volume (VAV)

28



BakH FULL OREM

fal
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ASH FULLY OPEN

SASH

MODERATE
FACE
VELOCITY

Fume Hood-Fully or Partly Open

SASH PARTLY OPEN

EXTREMELY
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Fume Hood-Bypass or Add-air

SASH FULLY OPEN SASH PARTLY OPEN

Tﬂ&_ﬁ’l

S
\
¢ | Breass U] PARTLY
\ BLOCKED \ [] OPEN
\ BY SASH \
=
MODERATE
= o
VELOCITY
Eﬁ MODERATELY
HIGH
FACE

NBTIRUI OF GGuPAL

Fume Hood Performance Criteria
-method of test(ASHRAE 110)

Face velocity test.

Flow visualization test.

Large volume flow visualization
Tracer gas test.

Sash movement test.
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+ - S - S
Foh b K A-F P
123 150 147 123
1 5 ) 19
(1) (*18) (e (23)
Location: HF Lah o7 120 126 127
gmg I}?{gh 2 2 B 10 14
aod Height: 23 = + + + +
Hood Length: 87 (_1?} (_ 19} [_12} (_lﬂ}
Py 101 27 106 a5 111 132
L 56 27 9 7 1 15
50 57 3z (F1e) (Fam (X13) (X179
-39 ] 106 123
Average Face Velocity:  SOFPM 4 ] 12 16
(Ta0) (a0 (T 16 (13)
[ #SHEIZ2EEMEM

EH&S Laboratory Design Criteria
(2000, Cornell university )

¢ All new hood installations should be
designed to provide a full open face
velocity of 100 f.p.m., +/- 20 f.p.m.
over the lifetime of the system.

¢ All center points of a 3 x 3 grid at the
face of a hood should have velocity
readings within +/- 15 f.p.m. of each
other.
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Fume Hood Performance

Face velocity (Size, Sash, Shape..)
Fitting inside the fume hood

Exhaust ports, back baffle, bypass or auxiliary
air.

Adjacency to traffic, supply air diffuser,
windows and doors(size and location).

Researcher’s breathing zone

10 PR OF KA AL ST Pt T

WITHOUT BAFFLES WITH BAFFLES

EXHAUST FI EXHAUST
oucT SASH ouet
SASH / _J 1) Sulfur Hexafluaride (SF6) Gas Regulatel
2) SFb Tracer Gan Cylinder
/ 3) Tracer Gas NebolicerE jectar
4) Tracer Gas Cloud
Fume Hood 5) Sample Pick Up Probe

B) Ges Analyzer
7) Datalogger

ﬁ ToP
BAFFLE
PLANE UPPER

AIRFOIL

VELOCITY =5 veLocry
PROFILE w2

1
ARFOLL Qﬁ
& WORK SURFACE J P surece i
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o b EEREREPIETREE

FHREIBFERAF T AELIREEIRNEPGFG U 2V R

b #£Q=% #0523 3 |k £Q=% #0323 3k

Timgp |1) T [Timgh |[1)EIkm

#E(mls) | ™k i# (m/s) S B
(Ppm) (Ppm)
N 0.54 1.96 0.40 0.45
a2 =B 0.83 0.35 0.66 0.25
kA Z-FRr 1.27 0.19 0.92 0.18
a2 - R 2.55 0.31 1.98 0.32
[ #SHEIRZMEMSEAH

LR TR RE SIF Fi A ¥ SR

—F R it = A FANSI/ASHRAE 110 Hig #8(* A =)

Sk 48T 3978

Tiom hiE TR Az -Br

(m/s) (ppm) (ppm)
A 0.32 0.39 0.06
B 0.33 0.03 0.00
C 0.44 1.94 2.60
D 0.76 0.06 0.20
E 0.44 8.35 0.46
F 0.46 0.79 041
G 0.45 2.55 0.07
H 0.56 0.67 0.01
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%’ p 54 Li.- (a) fror}t .view (b) side view

- sash
£ 7R
FAG -
L -i 7;F sash
honeycombs screen
xX S
FEF 7 T
__1 - E handle I
’}% —~ H | |
i | | | i
= Y
Y
air suction

exhaust
to outdoors

by blower
U [

el <\ A e DA o4 = hE = D
o) 3 Ay 7R —in ol ot X W
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(a) concave curtain (b) straight curtain (c) under-suction (d) over-blow
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*
m/s, V,=4 m/s, (C (ay)v 1m/3§7 =0.5 m/s,

LG SRR SR Y

é?ﬂfv’r Fax=0cmenT & F > & 3 f = é{
F PR AEHM  =1/2>H_ =60cm - (a)V=12 m/s, V 1m/s b)V.=6

(@) concave curtain  (b) straight curtain  (C) under-suction

(d)V 1m/s V =3m/s »

(d) over-blow

1130 mm

13 mm
500 mm

g g€
27mm L’E’ g
200 mm t
Qhocay = 14/ L/miN % B PrEN14175-3p] 3 i
Oindiviauar = 1.56 L/min #l:$ 2. SFs Ejector
Vindividuar = 4-5 cmM/s ;
[ #SHEIZ2EEMEM
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FHFCFHT HIH,,, = 5/6
H,,..= 60 cm
Mean Value (ppm)
6Grid
Position concave curtain under-suction
v, (m/s)=10 v, (m/s)=6
V, (m/s)=3 Vv, (m/s)=1 *Convential Hood
(Taiwan)
P1 0.001029 0.001194
Grid v Value ( )
i ean Value (ppm
P2 0.001061 0.000193 Position
P1 0.02
P3 0.000547 0.001190
P2 0.07
P4 0.001536 0.000038 P3 0.03
P4 23.96
[25) 0.000652 0.000192 / \
B5; ( 27.37 )
L #| P6 0.000115 0.002343 = = N\ s0ss /

(a) prEN 14175-3
Fume cupboards-Part3: Type test method

Robustness of Containment

Distance = 40cm

Plate size:

(1.90+0.01) x
(0.40+0.01) x
(0.02+0.01) m

Moving velocity:
1.0+ 0.01 m/s

20 sampling probes
& 9 SF4ejectors




Robustness of Containment

Liwit for peak sulue 1,95 ppm
Tinit Con average value .65 pyan

— 3 *Convential
Qtotal - 0-4000 m /S Hood
VS =8m /s, Vb =2m/s (Taiwan)
16 . _— T ! ) C..=1.30 ppml
C,_/ {ppm)| C.odppm ) LE i ! ‘:

0.019 0119

e 1.0

o o 128
Hiose)
[ #SHEIZ2MEMEM

The fume hood
is often the
primary control
device for
protecting
laboratory
workers when
working with
flammable
and/or toxic
chemicals.

I FE g *

" Before using a fume hood:

*Make sure that you understand how the hood
works.

*You should be trained to use it properly.
*Know the hazards of the chemical you are
working with; refer to the chemical’s Material
Safety Data Sheet if you are unsure.

*Ensure that the hood is on.

*Make sure that the sash is open to the proper
operating level, which is usually indicated by
arrows on the frame.

*Make sure that the air gauge indicates that the air

flow is within the required range.
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The fume hood
is often the
primary control
device for
protecting
laboratory
workers when
working with
flammable
and/or toxic
chemicals.

. *Never allow your head to enter the plane of the hood

When using a fume hood:

opening. For example, for vertical rising sashes, keep the sash
below your face; for horizontal sliding sashes, keep the sash
positioned in front of you and work around the side of the
sash.

«Be sure that nothing blocks the airflow through the baffles or
through the baffle exhaust slots.

Elevate large equipment (e.g., a centrifuge) at least two
inches off the base of the hood interior.

«Keep all materials inside the hood at least six inches from the
sash opening. When not working in the hood, close the sash.
Do not permanently store any chemicals inside the hood.
*Promptly report any hood that is not functioning properly to
your supervisor. The sash should be closed and the hood
“tagged” and taken out of service until repairs can be
completed.

*When using extremely hazardous chemicals, understand your
laboratory’s action plan in case an emergency, such as a

power failure, occurs.

1#SH%?

Fume Hood-Control System

> T

UBC system components worl
together to maintain proper
room pressurization. Overall
building balance is easy to set i!

up and maintain. ]}m\
ii\g
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Fume Hood-Ccomparing Control Approaches

+ Constant ¢ Two-stage ¢ Variable Air ¢ Usage
Volume Control  Control Volume Control Based i,
ol |
1 SSHEI R EHREM s !

Fume Hood(— )

Conceptual CV
Control System

Supply Valve

1000
- F[B.Z D=0
E 60 Hood Valve
E — o bres ?:{]:
00 = Room Supply
. {Maks-up Air 1000 ]|
Ocm Sash Position 80cm .
il ,
[@SHS = nxmemoun ww‘ﬁ
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Fume Hood(Z )

Conceptual 2-State

Control System
Supply Vaive

PR

1MI_E_FI

%

Fume Hood(=)

Conceptual VAV
Control System

Supply Valve

8

100

X

=)

I = Fume Hood

i Exhaust

- " Room Supply Air
; (Make-up Afr}

88838 23383

—

v v v
15cm 80 cm

Sash Position

I ®#SH=T:
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Fume Hood([*)
Usage Based Control
Supply Valve
10007 100 | E |
£ 8007 _LX
E 6007 — Fume Hood 50( Hood Vaive
4007 | Exnaunt . 900 ]:
§ 2001 m;hw
0t - 600
15em 60 cm 1000
Sash Position
L‘SHL.;.::;:.:;-_:'T:::.::;
4 FE > i+
—NSF/ANSIT 492 10SH93-T-0 «’r"-“l‘e' R Ie % 2P

a. £ B %3 )& (Personnel Protection Test)
— AP 2P SRS BEACET AT AT R R
I

b. & & %3 B|3#(Product Protection Test)
i ﬁﬂﬁ%ﬁ%%%%ﬁﬁﬁ%&@%@»@&ﬁw
it A i S R

C.R ¥ R 4 /R3:#(Cross-Contamination Test)
—z2 = 1 p

5
E e ﬁﬁ&{@ TIF R

10 PR OF KA AL ST Pt T

L‘SHHI!!ﬁEEHRﬁ




ER L

=1k

o HFH A E’é 3 IR Class
ER TN

Product Personnel Environment

A2 R F |

BT

. , I
o BAFEE AR

E A SR 1
ME R IERE

R, T

Aw IT~T11s
[TT&

1 SSHEI R EHREM

BSCA » ik R 7L

o PIMIElE

- £RARBF
- AL £ R

o THFBM AT RhE T
FRE o

* 3§ g s HEPA

s KUSRRREE AL B

<%

I;> Q@ ;,

——— —
E
O Roem Alr
@ contaminated Air
O HEPRA-fillered Air L -

Side View

fALi{ front opening)
- TR EF(sash)
. HE%i HEPA i ¥ 88 (cxhaust HEPA filter)

1 SSHEI R EHREM
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% 2%

& % Type Al ~
A2/B3 ~ Bl ~ B2

Fingrgd g o
G E g AT R
3k

MWmYowp

1 @SHELIZ2EEM%R

10 PR OF KA AL ST Pt T

() Room Air

ij ;}’_il: ;? = ;\. S {}%—}%‘ @ Contaminated Air

& HEPA-filterad Air

152 3= BSC 11 (Al) T c

Side View

THEIB O
ahea)

. HESE HEPA BN 3%
. {58 HEPA i@ 35 (Supply HEPA filter)

#4858 (Rear plenum)
JEAS

/

° L
1

=

o AR~ PR IRE S
Td e § ik
s AP XrEBTZ

‘-f /@,’H%% ﬁ/ﬁ@,

Front View Side View
() Room Air
@ Contaminated Alr
HEPA-fitersd Air

Vs @k A. THEEROH glove ports with O-ring for attaching arm-length gloves to cabinet)
B. Bl
C. HEFHEPAIEE
D. EEHEPAIES
L‘SH BIRHEMEH E. PR B UERHi(Double ended autoclave or pass-through box)
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(a) straight curtain (b) slightly concave curtain (¢) severely concave curtain
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AR /‘?E/E I R PR R R — ?’xi" PRz

MR RI3 % o 5 B F7% 80O300CFU(+ )
XMI%W?H#%%X&ﬁKEE%ﬁﬂ
MR F R R ERE ﬁ,‘;@: 12EmAH D

y iR e B )
(% 20302 Bff2s o j 0 ¢ 5 64 ACI-30
4 5 g;zw%éc FOBRE R g

15 % )
..snw:ﬁ wdman

A KE 25 2L
-} ;}‘ﬂ—lz &ﬁb{sb ?I-]‘:,
— 4 ﬁ ]%FE/E Fé;(p;r ’f | * iw 'H T A)
(a) front view (b) side view
113 cm 535?1.&&
sk 5 m,
v—‘\\‘.‘_\_
o
30 cm elector dcteclor r H C:'Icmm
s ol = b
o O\l o
% soem  SYlinder 5oy Detector a .
25 em - - I,Ufobe lb.\ em
N PP ?.L..rfl_‘-.-,-,-,_‘ .................. wark -
? ﬁ t O‘\I I*surlacc B cm
W _:.t:\._ doorsill detector eylinder J€ wotk
- ’ probe Qidfvvar :;J:I on- surface
sintered metal
Tracer Gas
®Gas:
10% Sulfur Hexafluoride (SFe)
& 90% N
®Release Velocity :

eSS Sz asman




SFy
(ppm})

4 5% > TG =5
— AR R A R R )

150 — T — 0.10 —T— r —
| (a)detector under the cylinder and above the | (b]delectors oumdelhe cablne ]
. suc:ncn slot ; ¢ 23.599 ppm 008 b E E ..~ 0.001 ppm _\
120 1 ' i ¢ 109.021 ppm ] : i i . 0.001 ppm
ﬂtarrni i 1 1 ]
) )
a.Ju.tmn. end of | i startof 1 end of ]
90 ' ejection 7] 0.06 E€j€Cli0ni ejection
| C.w-; i/ '
! (ppm) ! f
60 b H - 0.04 1 1 -
i i i
) ) )
1 ) )
1 ) )
30 F i . R 0.02 | ! ! i
1 ' I
] ) )
) ) )
1 ] ]
0 I L L 0 l I L L
30 24 18 12 6 0 30 24 18 12 6 0
t(min} !{min)

TRIFRTEHREBERRE) 2 #5 FIRHBERA
Slightly Concave Curtain
H=25cm. V. =1m/s. V. =0.32m/s, V. =10 m/s

2 5% 2R TG
— 2T R AR BRI A SRR

M R % = % § 7] 7% 8>300CFU
MEZ B2 L2 CRIrDERE A IZAH N

T T =

A B C D
1 ND ND ND ND
2 ND ND ND ND
) 1 ND ND ND
4 >300 >300 ND ND
5 >300 >300 ND ND
6 >300 >300 ND ND
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sintered metal

(a)

o s.;nm Pl ES:H::’E ?gmrul
Tracer Gas p2: E{‘.ﬂ},‘ﬁ’ﬂfﬁm
oGas:

10% SF¢ & 90% N, : J = H';;‘s“ﬁ"“‘"jy
®Release VeIOC|ty 0.5m/s /,{,_ g g
25cm // 20 cm, " - P
kT /
> }i’:uc[iun

slot

esSuction Velocity:

LSS H B TARRETRA

4 5% 2 TR LR
—RIRARFCGTT B B BTG EN)

200 ——T—T —T T

‘—’g-\l'-l ;ﬁv:é‘ L () b)

i.ﬁ;}% ﬁ—f, 160 F i 1k
Sllghtly o | e i | |
Concave I
Curtain

H=25cm,V,=1 !

m/s,V,=0.32m/s, Cg, o L N

30 | 0,004

s0 - 0.00

V. =10 m/s (ppm) 200 o — 0.01
S L (c) n
Pl
GE S N R e 160 | ' 0.00
r €, =71.245 T =0.002
gé‘ c jF" * g AT 120 b C_ =157 4?11,::;;. ] ., = 0005 :i;l-;:‘\r\l ): 00
3T R B o :
80 |- 1F 0.004
40 F ir 0.00
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Engineering Controls and
Work Practices for All
HIVHBV Laboratories

Employers must ensure that:

» All activities invaolving OPIM
are conducted in Biological
Safety Cabinets (BSCs) or

Employers should train workers to do the
following before using the BSC

* Prepare a written checklist of materials necessary for a particular activity and
place only necessary materials in the BSC before beginning work.

* Turn off any overhead room germicidal ultraviolet light (UV) and any BSC
UV lights.

« Confirm that the BSC is currently certified for use.

» Confirm that the BSC is operating properly prior to beginning work by
checking airflow gauges.

* Adjust the stool height so that armpits are level with the bottom of the view
screen or sash.

BSC
T Ei{g‘; g
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Engineering Controls and
Work Practices for All
HIVHBYV Laboratories
Employers must ensure that:

+ Al activities involving OPIM
are conducted in Biological
Safety Cabinets (BSCs) or

Employers should train workers to do the
following when working inside the BSC

sStore extra supplies outside the BSC. Only materials and equipment needed for the
immediate work should be placed in the BSC.

« Do not use equipment or store supplies inside the BSC that may disrupt the protective
BSC airflow pattern.

« If large equipment must be placed inside the BSC, place it as far back in the BSC as
practical.

< Move arms in and out of the cabinet slowly, perpendicular to the face opening, to limit
disruption of the air curtain.

<Manipulation of materials inside the cabinet should be delayed for 1 minute after
placing hands/arms inside the cabinet to allow the air to stabilize and to “air sweep”
arms

FHRERIEFXEST RF A

B F AR AR - 4 A LA REL o 4 A P Y
SARER M ATV RS RTEFLAF Y > HiepE- &
o PEdR 1T > 33 BE2 kiR b o

oW ok E AR > (FENERRE 0 FTHF AR B R H
PRI R LA A R FERBARLF Y BT g
Rl RHREIFXERIEF BRI ENIT RS TR &
SEAREARTHREE o

’P
b

Figure 5 Moveable capturing Figure 6 Small booth
[ S#SHEIR2EEMEAH hood
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