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Room' enclosure

Other recelving hoods

Partial enclosure — booth

Push-pull system
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hood (LEV)

Air jet

Him or lip extraction

Downdraught table

Low volume high velocity

(LvHW)
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FIGURE 6-20. Velocity contours — flanged duct and plain duct end

[23 [-6] 2= & &M (ACGIH,2019)

Effective Capture Zone

Without cross-draft With cross-draft

FIGURE 6-18. Effective capture zone

[23 1m-7] 3E 97 7|12 52 (ACGIH,2019)
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[23 11-16] ANSI 79.5 A8 SSE &J| HX|

(E 1II-12) ANS| 79.5 &

ol

4 E2C 2|38 U8 9%

REQUIREMENTS OF THE
STANDARD

CLARIFICATION AND EXPLANATION OF
THE REQUIREMENTS

3. Laboratory Chemical Hoods
3.1 Design and Construction

The design and construction of
laboratory chemical hoods shall
conform to the applicable
guidelines presented in the latest
edition of ACGIH Industrial
Ventilation: A Manual of
Recommended Practice,and the
most current codes, guidelines, and
standards and any other
applicable regulations and
recommendations (see Appendix 2)

3.3 Hood Design (Performance
Specifications) Criteria

According to the Scientific Equipment
and Furniture Association (SEFA), “ Face
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331 Face Velocity veloci_ty shall be adequa_te tp provide
containment. Face velocity is not a

The average face velocity of | measure of safety.” (SEFA 1-2002).Face

the hood shall produce sufficient || velocity has been used as the primary

capture and containment  of || indicator of laboratory hood performance

hazardous  chemicals  generated | for several decades.

under as—used conditions. An | Recently, however, studies involving large

adequate face velocity is necessary || populations of laboratory chemical

but is not the only criterion to || hoods tested using a

achieve acceptable performance || containment-based test like the

and shall not be used as the only
performance indicator.

(MEst ST BAE(HOIRL)7t L)
R|g,  SE PiAEE SC M5 XHEE

AtgstH ¢ F)

The
the
position  to
exhaust

mechanism  that  controls
exhaust fan speed or damper

regulate  the hood
volume shall be
designed to ensure a minimum
exhaust volume in constant
volume systems equal to the larger
of 50 cfm/ft of hood width, or 25

cfm/ft2 of hood work surface
area, except where a written
hazard  characterization  indicates

otherwise,or if the hood is not in
use

ANSI/ASHRAE Standard 110,“Method  of

Testing the Performance of
Laboratory Fume Hoods, reveal that
face velocity is actually an in

adequate indicator of hood performance.

In one published study, approximately
17% of the hoods tested wusing the
method had “acceptable” face velocities
in the range of 80-120 fpm, but

“failed” the tracer gas containment test
with control levels exceeding the ACGIH
recommended  control level of 0.1
ppm.(Smith and Crooks, 1996).
(Hojps2 RHESE =20 st FNXAF 7tA
A0 f 17%0N 2 SHE

Design face velocities for laboratory
chemical hoods in the range of 80(100
fom (0.41(0.51m/s) will provide

adequate face velocity for a majority
of chemical hoods.
(Aed 2L HORE2

L1 HIAIF)

0.4-0.5m/s7}t XXst

Factors including the design of the hood,
the laboratory layout, and cross drafts
created by supply air and traffic all
influence hood performance as much
as or more than the face velocity.

(BFX|2t, MM Jay-out L S7[02J5H 25l7]
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CLARIFICATION AND EXPLANATION OF
THE REQUIREMENTS

7 OAE & & S 020 et S0l MO
REEL 2E 801 O 2 IHE B)

However, containment must be
verified for all hoods using visual
methods such as smoke (minimum)
or quantitative methods such as
tracer gas containment  testing
(recommended).

2L 28 HIE QM= zA TIF A
3t offoF ota, FHA JIAE 0|89t A
e WA

Operating a hood below 60 fpm (0.30
m/s)is not recommended since
containment cannot be reliably quantified
at low velocities and significant risk
of exposure may be present.

(BE H&E 0.3m/s Oloh= HIEZGHK| §13)

60-80 fpm (0.30-0.41 m/s): Hoods
with excellent containment
characteristics operating under
relatively ideal environmental conditions
(i.e., room design characteristics) and
with  prudent operating practices can
provide adequate containment in this
velocity range although at an
increased  level of  risk.Containment
must be verified quantitatively in
this range and effective administrative
controls  should be in place and
compliance must be enforced.

80-100 fpm (0.41-0.51 m/s): Most hoods
can be operated effectively with
relatively low risk in this velocity
range although containment should still
be quantitatively verified. Proper operator
training and enforcement of administrative
controls are still highly recommended.
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REQUIREMENTS OF THE
STANDARD

CLARIFICATION AND EXPLANATION OF
THE REQUIREMENTS

This is the range recommended for

a majority of laboratory chemical hoods.

100-120 fpm (0.51-0.61 m/s): This
velocity range has similar characteristics
as 80-100 fpm (0.41-0.51 m/s) but at
significantly higher operating costs.
(0.5m/s OlH2 & gl 28|17t
&7t &)

Containment may be slightly enhanced in

SEAL
oo

this range and hoods that do not
contain  adequately in  the 80-100
fom(0.41-0.51 m/s) range may be
improved by operating in this range.
(0.4-0.5 m/s7t =X

150 fpm (0.76 m/s): Most laboratory
experts agree that velocities above 150
fom (0.76 m/s) at the design sash

position are excessive at operating sash
height and may cause turbulent flow
creating more potential for leakage
(0.75m/s 0|42 wake zoneO| ZAot7| M2
o] MESHK| Y8)

3.3.2 Periodic Face Velocity
Measurement

Once adequate performance
(see 2.1.1)has been established
for a particular hood at a given
benchmark face velocity using the
methods described above, that
benchmark face velocity shall be
used as a periodic check for

continued performance as long as

include:
face

Substantive changes
in  hood  setup;hood
control  type, set point,
response time; exhaust system static
pressure, control range and response
time; the hood operating environment

changes
velocity
range, and

including lab/furniture geometry, supply
air distribution  patterns, and volume:
and room pressure control range and

response time.

no substantive changes have| It is important to use the same

occurred to the hood. sash position for successive periodic
performance measurements. (89 Z710{Af
F71MQ1 HIt HRE)

3.3.3 Flow—Measuring Device for | The purpose of the flow—measuring
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REQUIREMENTS OF THE
STANDARD

CLARIFICATION AND EXPLANATION OF
THE REQUIREMENTS

Laboratory Chemical Hoods

All hoods shall be equipped with a
flow indicator, flow alarm, or face
velocity alarm indicator to alert
users to improper exhaust flow.
ANSI/AIHA 79.5-2003203.3.3
Flow—Measuring Device for
Laboratory  Chemical Hoods All
hoods shall be equipped with a
flow indicator, flow alarm, or face
velocity alarm indicator to alert
users to improper exhaust flow.The
flow—measuring device shall be
capable of indicating air flows at
the design flow and *20%of the
design flow.The device shall be

device is to provide the hood user
with continuous information about the
hood’s airflow. One method is to

measure the total volume flow through
the hood. Another method is to measure
the face velocity. One popular method for
measuring total volume flow is the Hood
Static Pressure measuring device
(see ACGIH’s Industrial Ventilation:
A Manual of Recommended
Practices), which can be related to
flow.

sC oot

= T
o

Hol AZ

o
BIEIQI e

Hoir ¥
[n oz

=

o

calibrated at least annually and

whenever damaged

(FE BAZ, EEHEE ™Y e O

£ Wgoz L [T Bt HXER.

+20R% HatA| 2 R A 1H

Z71)

4.1.6 Exhaust  Ventilation See Sections 4.1.11 through 4.1.14 for
Containment  glove boxes  shall || ventilation recommendations for specific
be provided with  exhaust || glove box types

ventilation to result in a

negative  pressure inside the box
that is capable of containing the
hazard at acceptable levels.

4.1.9 Monitoring and
Alarms (ZH ZE0| Mg 7+5)

A glove box pressure
monitoring device with a means to
locally indicate adequate
pressure relationships to the
user shall be provided on all
glove boxes. If audible alarms are
not provided, documented training

for users in determining safe

Ergonomics  principles  indicate  that
the total numberand types of alarms
should be minimized.

Alarms should also be
distinguished from each other.

clearly
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REQUIREMENTS OF THE
STANDARD

CLARIFICATION AND EXPLANATION OF
THE REQUIREMENTS

shall  be
monitoring
be adjustable

pres—sure differentials
required.Pressure
devices shall
(l.e., able to be calibrated if
not a primary standard) and
subject to periodic calibration

4.1.11 High Containment Glove || Examples include glove boxes used
box. for  controlling exposures to  acutely
. . hazardous and highly volatile materials
A high containment glove box
where any exposure may be harmful.
shall conform to all  the .

, Care  should be exercised when
mandatory requirements of lacin certain  hazardous liquids in
Sections  4.1.1 through 4.1.11, and P . . .

: . an evacuated airlock or interior of a
+ Shall be provided with one .

. glove box when a decrease in pressure
or more air lock pass—through . . 7
. . . could affect the boiling point of the liquid
ports for inserting or removing : .
. . . causing It to go to a gaseous state.
objects or sealed containers without . . .
: . . Meeting the above requirements will
breaching the physical barrier :
. . depend onwhether the glovebox is
between the inside and outside . )
. .~ | continuous flow or is sealed. The
of the glove box;+  Shall maintain . .
. . .| minimum exhaust flow rate is usually
negative operating static .
. based on aglove being breached or an
pressure within the range of - o )
. access door being inten—tionally opened.
05 to -1.5 inwg (125 Pa to . . .
. The air velocity into the  open
=374 Pa) such that contaminant
escape due to “pinhole type” leaks glove—-port or door should be 125
. o 7+ 25 linear fpm (0.635 +0.13 m/s)
is  minimized.* Shall  maintain
dilution of any flammable vapor-air
mixtures to  (10% of  the
applicable  lower explosive limit.e
Shall prevent transport of
contaminants out of the glove box
4.1.12 Medium Containment Glove || Examples include glove  boxes
box. designed to prevent over exposure to
. . acutely hazardous materials that are
A medium containment glove box : :
not  highly  volatile and/or  where
shall conform to all the mandatory
allowable exposure levels have been

requirements of Sections 4.1.1
through 4.1.10, is not provided with
pass—through air-locks, and shall
be provided with sufficient

established and personnel exposure can
be verified to be below  the
established allowable levels
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REQUIREMENTS OF THE
STANDARD

CLARIFICATION AND EXPLANATION OF
THE REQUIREMENTS

exhaust ventilation to  maintain
an inward air velocity of at
least 100 fpm (0.51 m/s)
through the open access ports,
and create a negative pressure
of at least 0.1 inwg (25 Pa)

when access ports are closed

L) &9

=4
S&o] +£20% A= WH3F A] 24 Qg
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: REACHO @& QP4 dolg A|Eo] ARAFE 3t &8 X3 9l
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g 4AsES st
A 7|FARE DA df (O [-17)3 Zo] LAEH ¥ E4, 2 Y
24 9 9% 8FARE BE DHst] FES XSRS o ot
A Contaminant cloud
Source, speed, direction
D LEV hood EFFECTIVE B Work process requirements
Type, size, airflow CONTROL Amount of enclosure, redesign process
for best use of LEV

C Operator’s requirements
Match the hood to the way the
work is carried out

Figure 8 Developing effective LEV for more complex systems
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Increasing
exposure

%10 0000
Total enclosure

x 1000

Almost full enclosure

X100 Down flow, walk-in booth

Partial enclosure
x10

Exposure
benchmark ~

[3& 11-18] = 7IF jH| 2Y2S u2st 2= MH

HOOD
|
! | 1
—I Enclosing ] | Receiving | ~| Capturing I—
|
|
Full enclosure Canopy Simple capturing hood
& =)

Air jet

——l Room' enclosure | Other receiving hoods

Partial enclosure - booth
L] E %‘?
L] g

IFush-puI.‘ system I_._ -

| Rim or lip extraction

I Downdraught table

Low volume high velocity
LVHV)

Figure 10 Classfication: Types of LEV hood

[13 1-19] $E YEiE 2R
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Good control design -
operator kept away from fume

Figure 27 Canopy hoods over a hot process

Poor control design —
the operators are not kept away from fume
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energy transfer
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Into moving air with moderate | Crushing. spraying 1.0t025
enargy
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*These types of cloud are difficult to controf using capturing hoods.
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Of) =AHI7|HX| AAA 1T Xz
American Conference of Governmental Industrial Hygienists
(ACGIH) www.acgih.org

American member-based organization for occupational and

environmental health, with many publications

American National Standards Institute (ANSI) www.ansi.org

Actionable information on national, regional, international

standards and conformity assessment issues

American Society of Heating, Refrigerating and Air-Conditioning

Engineers (ASHRAE) www.ashrae.org

International  technical society of heating, ventilation,
air-conditioning and refrigeration. British Standards Institution

www.bsi-global.com

A leading global provider of management systems assessment and

certification solutions
Chartered Institution of Building Services Engineers (CIBSE)

222 Balham High Road, London SW12 9BS Tel: 020 8675 5211

www.cibse.org

For engineers designing heating, ventilation and air-conditioning
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services: also provides a path towards professional qualifications

Chemical Industries Association (CIA), Kings Buildings, Smith
Square, London SW1P 3]], Tel: 020 7834 3399 www.cia.org.uk

The UK trade association for the chemical industries

Confederation of British Industry (CBI) www.cbi.org.uk

Regionally organised, the CBI represents British industry
EEF — The Manufacturers’ Organisation

Broadway House, Tothill Street, London SW1H 9NQ

Tel: 020 7222 7777 www.eef.org.uk

Provides a range of health and safety services to members
Fan Manufacturers’ Association (FMA) www.feta.co.uk/fma

Principles and practice of air extract/supply system design; offers
guidance on fan selection to ensure that such systems perform

their intended function efficiently
The Federation of Environmental Trade Associations (FETA)

www.feta.co.uk

UK body representing the interests of manufacturers, suppliers,
installers and contractors within the heating, ventilation, building

controls, refrigeration and air- conditioning industry
Heating and Ventilating Contractors’ Association (HVCA)
Esca House, 34 Palace Court, London W2 4]G
Tel: 020 7313 4900 www.hvca.org.uk

Represents the interest of firms active in design, installation,
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commissioning and maintenance of heating, ventilating,

air-conditioning and refrigeration products and equipment
Independent National Inspection and Testing Association (INITA)

www.inita.org.uk

Represents independent companies that conduct inspection and

certification of equipment, including LEV systems

Institute of Diagnostic Engineers (IDE)

www.diagnosticengineers.org

Professional institute for people who are concerned with
servicing and maintenance of machines and structures and

effectiveness of engineering plant

Institution of Local Exhaust Ventilation FEngineers (ILEVE)

www.ileve.org

Formed to promote the science, understanding, education, art

and practice of local exhaust ventilation engineering
Institution of Occupational Safety and Health (IOSH)
The Grange, Highfield Drive, Wigston, Leicestershire LE18 1NN
Tel: 0116 257 3100 www.iosh.co.uk

Leading body for health and safety professionals. Gives advice on

choice of LEV systems
Safety Assessment Federation (SAFED)

Unit 4, First floor, 70 South Lambeth Road, Vauxhall, London SW8
1IRL Tel: 020 7582 3208 www.safed.co.uk

Trade association which represents the independent inspection
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and certification industry

Solids  Handling and  Processing  Association (SHAPA)

www.shapa.co.uk

Represents manufacturers, suppliers and installers for solids

handling and processing industry

Trades Union Congress (TUC) Congress House, Great Russell
Street, London WCI1B 3LS Tel: 020 7637 4030 www.tuc.org.uk

Gives health and safety advice to members. (See also individual

unions, eg UNITE www.unitetheunion.org)

UK Accreditation Service (UKAS) 2 Pine Trees, Chertsey Lane,
Staines-upon-Thames  TW18  3HR  Tel: 01784 429000

www.ukas.com ]
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1) Industrial ventilation manual (ACGIH), Specific
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TABLE 6-2. Recommended Capture Velocities®

Energy of dispersion Examples Vy fom [m/s]

Little motion Evaporation from tanks, degreasing 75-100 [0.38-0.51]

Average motion Intermittent container filling; low speed conveyor 100-200 [0.51-1.02]
transfers; welding, plating; pickling

High Barrel filling; conveyor loading; crushers 200-500 [1.02-2.54)

Very high Grinding; abrasive blasting; tumbling 500-2,000 [2.54-10.2]

Factors affecting choices within ranges

Strength of crossdrafts due to makeup air, traffic, etc.
Need for effectiveness in collection:
« toxicity of contaminants produced by the source,
* exposures from other sources that reduce acceptable exposure from this source,
quantity of air contaminants generated - i.e., production rate, volatility, time
generated

*see also ANSI Z9.2-1979

[J8 11-24] ACGIH, HIOjg% WY

T 8% 24 1A 1 A4 0.38m/s9) Aol 942 $A5E o
2 YT & YA, AikHel ZAGT B4, BA SHNE =

0.5 m/s9] Alolg4o] BUH Hagtoz AN ek UF
SEE BARAY gt AT 2 BA ks AS o8

The capture velocity should be at least 0.38 m/s except under
ideal conditions. A velocity of 100 fpm [0.51 m/s] may be a more
realistic minimum for typical conditions (moderate toxicity, cross
drafts, etc.). It should be noted that a capture velocity can also be
excessive for some conditions. In particular, very high capture

velocities near dusty materials can cause ‘product pickup.”

(E 1-23)7} (FE -24)+= Specific operations®l|] AA|EHA] L2 F
o gzt 712 AAIZE Aojtt. Aloj&Ee}t fFo s HASHL = A
= At FUollA ACGIH AAE #Halst] flsiA= Aloja&Rte= A4
L= ol B2 7] 28 AeE wuEH

e ol

ol
—_
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capture
Operation Hood Design velocity Air Volume
(m/s)
VS-15-02,
D 91vs-15-03  Booth | 05 . Sa*;??v)v/’; o
9 | vs-15-01 '
To belt-VS-50-02 0.5 am3/s/m belt width up to 1 m/s
Belt To bin-VS-50-10 belt speed
Discharde T 0 0.8 am3/s/m of belt width over 1 m/s
g elevator-VS-50-1, belt speed Increase 1/3 if material
VS-50-20 drop is over 3 meters
Bins Direct Exhaust. Use 0.25 am3/s/bin
Taper
Bucket -
VS-50-01 0.5 0.5 am3/s/m2 cross section
elevator
Cleaning || Consult
machines Manufacturer
Encloss discharge. No of | Diameter of Spouts, mm
Distributor | 1m/s Spouts 15 [18 |20 |22.5
. 1
s in—draft through 0-6 Exhoust | 025 | 034 | 048 | 062
i 6-12 048 | 0.62 | 0.75 | 0.95
enclosure openings 12-24 am3/s | 075 | 095 | 11 | 14
Feed Consult
Grinders Manufacturer
Floor
Dump Booth m3/s/m2 open face area
Floor 05 0.5 am3/s in 100 mm x 200 mm
Sweep ' opening
Garner Bin Direct Exhaust. Use 0.0015 am3/s per m3/s
Taper
Mixer Capacity Exhaust am3/s
Mixers Ventilated Cover up to 0.05 metric ton  0.15
0.05 to 1.5 metric tons 0.35
over 1.5 metric tons 0.5
Percentag Enclosed Conveyor 1 am3/s at each feeder
e Feeders
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capture
Operation Hood Design velocity Air Volume
(m/s)
Purifiers Enclosure 0.2 0.15-0.20 am3/s/m2 screen area
Roll .
Stands Enclosure 0.1 am3/s/linear meter
Scale Capacity, liters Exhaust,
am3/s
Scales Enclosure Upto 175 0.13
175 to 350 0.2
Over 350 0.3
Scale Direct Exhaust. Use 5.9 x 10-4 am3/s per liter per second
Hopper Taper
Screw Direct Exhaust. Use 1 am3/s — ducts on 6 meter centers
Conveyor | Taper
Sifters Enclosure 1 am3/s compartment
Track Sink Direct exhaust from 0.05 0.05 am3/s/m2 grate area
hopper. Use Taper
Belt Discharge.
VS=-50-1 See “Belt Discharge" above. 1
VS-50-20  Spout .
Ends-Tapered am3/m2 spout cross-—section.
Tipper Car P 0.15 am3/m belt width.

Connection.
Spillage

exhaust under head
pulley
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(E 1I-24) ACGIH, 7|Et3™ HoOiRs%
Minimum Design Ventilation
Operation or Industry| Type of Hood | Capture Velocity Airflow

Abrasive Wheel
Manufacturing

Grading Screen

Enclosure-booth
Close canopy

0.256 m/s at face
2.0 m/s at face

Barrels

Grlndlpg Wheel Enclosure-booth [2.0 m/s at face

Dressing

Aluminum Furnaces | Enclosure 0'75_.1 m/s through
opening

Asbestos

Bagging Enclosure—-booth O.13Im/s through all
openings

Carding Enclosure 0.8 m/s per card

Crushing Enclosure 0.75 m/s through all

openings

Drilling of panels

Movable hood

20 m/s
velocity

capture

containing asbestos

0.13 m/s through all

bumping Booth openings
Grinding of brake 2.0 m/s minimum
Enclosure capture velocity at tool
shoes
rest
Hot press for brake 0.13 m/s through all
Enclosure .
shoes openings
Mixing Booth 0.13 m/s face velocity
Preform press Enclosure O.13Im/s through  all
openings
0.10 m/s through all
Screening Enclosure openings but not less

than .13 am3/s/m?2
screen areas
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Minimum Design
Operation or Industry

Ventilation

Type of Hood

Capture Velocity

Airflow

Spool winding Local hoods 0.025 am3/s/spool
Spinning and twisting | Partial 0.025 am3/s/spool
Weaving Canopy with 0.25 .m/s through
baffles openings
. B 0.25 am3/s/parking
Auto parking garage |[2-level space
Ceramic Enclosure 1.0 m/s through all
openings
Dry Pan Local at die 0.25 am3/s
Dry Press Local at die 0.25 am3/s
. At supply bin .
Aerographing 0.5 m/s face velocity |0.25 am3/s
Booth
Spraying (lead glaze) [Booth 2.0 m/s face velocity
Coating Pans Aiflow into 0.25-0.75 m/s
(pharmaceutical) opening of pan |through opening
0.38-0.5
Cooling Tunnels Enclosure am3/s/running
(foundry) meter

of enclosure

Core Knockout
(manual)

Large side—draft
or semi—booth
—exhaust

near floor

1.0-1.3 am3/s/m2
dust producing area

Core Sanding (on
lathe)

Downdraft under
work

0.5 am/s at source

Crushers and
Grinders

Enclosure

1.0 am/s through
openings

Drilling (rocks)

Special trap (see
References)

0.03 am3/s -
vertical
(downward) work
0.10 am3/s -
horizontal work
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Minimum Design Ventilation
Operation or Industry|| Type of Hood | Capture Velocity Airflow
Forge (hand) Booth 1.0 m/s face velocity |8

1.0 am3/s per mz

Outboard Test Tank |[Side draft .
tank opening

Booth 0.25-0.5 m/s face 15
Packading Machines Downdraft velocity o
ging Complete 0.5-0.75 m/s 20
enclosure 0.5-2.0 m/s/opening
1.0-1.5 m/s face
velocity
Paper Machine 0.75-1.0 m/s face
Quartz Fusing Rot Cano velocity
uartz Fusing Rotary Py 2.5 m/s through 8
Blasting Table Booth on bench . _
Enclosure openings when in 15
Silver Soldering Free hanging 8p5erat|/on ; 18
Steam Kettles Canopy Canopy | o /5 8t SOUree

0.75 m/s face velocity |8
1.0-1.3 m/s face
velocity
1.0 am3/s/m2 of
opening

Varnish Kettles Wire |[Covered tanks
Impregnating

2) Aolw& &Y A+ 23

201090] P8 T/ 14 FE Aolgd AAY ALTTAY
PAEATH, 20100014 heI} 22 RS At
2o AT ARE Hed Aol

(1) 7t2a4 229 HORL 7|2
HAFHoA B ety FollEES 294 F =+ 0.4m/s0)a, S
AP oY EQ1¥2 0.5m/s I *Jﬂo—é—ﬂ—aﬂ—@ 1.0m/s9] A&
A7 A =Elo] lnt. SI7FAAEE S BY- 7tAAS YA (FAA)IL &
AEHAH A Z3hsA B 0.5m/sE xﬂ ol A=l Slth

D‘.
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g A 94 A 29= 2 b, A A 229 AlolwSol
0.5m/s( BT 24 A= =Hof et LI TAF uet Eh-

apol7} & 2111"-& 724 E4S FEZ IG5 Yt HA Alojf&52
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Abstract

A Study on the Installation and
Management Standards for Systematic

Management of Local Exhaust System

Objectives : For systematic management of local exhaust systems,
a comprehensive review such as periodic inspections as well as

efficient installation is required.

It is intended to identify the problems caused by designing and
evaluating efficiency only with capture velocity, and to establish a
comprehensive local exhaust system management system by

organizing domestic and international research cases.

Method : After organizing the contents related to local exhaust
systems in the rules on safety and health standards, problems with
installation and inspection were analyzed In addition, by comparing and
analyzing the local exhaust system management systems of the United
States and the United Kingdom with domestic laws, a systematic local
exhaust system management system was organized, and installation

and management standards were established.

Results : In the United States, installation of local exhaust systems
do not have legal regulations, but to provide optimal ventilation to

protect workers.
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The inspection method of the local exhaust system is divided into
daily inspection, weekly inspection, and monthly inspection, suggesting
inspection items. The capture velocity is not a tool for evaluating the
efficiency of local exhaust systems, but is used as a reference for

design.

The UK should conduct a risk assessment before installing a local
exhaust system to assess whether it is installed or not, and workers
should minimize exposure to harmful substances by performing work

according to work instructions.

In addition, commissioning must be carried out after installation,
periodic local exhaust tests must be carried out within at least 14

months, and records must be kept for five years.

In addition, the hood type is selected in consideration of the amount
of harmful substances generated, and design methods for each hood

type are presented.

Booth-type hoods apply capture velocity, but other hoods are
proposed to be designed in consideration of process characteristics as

well as control flux.

The revision (draft) of the local exhaust system management system,
which summarizes the results of this study, is as follows.

(1) Local exhaust installation location

Install local exhaust system hoods in all processes handling hazardous
substances. However, general ventilation or installation may not be

performed after risk assessment.

(2) Evaluation method of local exhaust system
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In the current method of evaluating only capture velocity, it was

subdivided into quantitative, qualitative, and air quality measurement.

O (Quality Assessment) Conduct an airflow assessment using a
smoke generator and ensure that smoke is not directed to the

operator's breathing area and is not scattered to the outside

O (Quantitative evaluation) The exhaust flow rate of the hood and the
static pressure of the hood shall be measured. Measured exhaust flow

rate must be greater than design flow rate

O (Air quality measurement) Measure the air quality around the hood
if it may affect the health of workers or if special care substances are

discharged after risk assessment

(3) Evaluation cycle of local exhaust system

O (Pre-use inspection) The employer shall inspect the local exhaust
system before use, the first time after installing it, or for the first time

after disassembling or repairing

O (Periodic inspection) Hoods installed in the process of handling
special management materials should be inspected periodically at least

once a year

O (Nonscheduled inspection) For hoods installed in a process
exceeding 50% of the exposure limit as a result of work environment
measurement, within 30 days of recognizing the work environment

measurement result Frequent inspection of the hood is required

Conclusion : In order to solve the problem caused by design and
inspection only with the control velocity, this study presented a method

of designing and evaluating local exhaust systems in various ways.
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For efficient local exhaust system management reflecting various site
conditions, it is necessary to improve the local exhaust system
management system. It is necessary to revise KOSHA GUIDE(Technical
Guidelines for Industrial Ventilation Facilities (W-1-2019)) to reflect the

features.

Key words : Design of Local Exhaust System, Management System
of Local Exhaust System, Performance Evaluation of Local Exhaust

System
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[20-Foundry operation]
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*Choose higher values when
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(3) Cross-drafts are high
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[25-Gas treatment]
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[27-Hot process]

A AL
Mol | &l °c Bhiainm TS
Te sc 2y 71E| T
e} A =3 = S o] = S oA = = = -
33 Figure ME3H SC e " 20 1AM (RS IR IE | HIZ | S s e o |HIIV/EA
(w/s/m) | (w/s) Sl R vl Rl RS
- OAE ( =
== 1 (m/s)
Q
Qi = 4.7 (di* (aT)® [t §
[Cn = 0,045 (c?* (AT)*4Y It U
where: (Qy = total hood airflow, acfm [am¥s]
dp = diameter of hood, fi [m]
AT = difference between temperature of the
O hot source and the ambient, F [C]
g =
74|A|'AI At S 1.2
(=]
7Hiﬂ| Q= 6.2 (DW)'= A0 | = a3
[Q: = 0.06 (DW)'* AT43) |
where: Q: = total hood airflow, acfm [am¥/s]
D = depth of the rectangular hood, ft [m]
W = width of the rectangular hood, ft [m]
AT = difference betwoen temperature of FIGURE 13-27-1. Geometry and design of low canopy
the hot source and the ambien, F [C] Feods
Total hood airflow rate is
Q= ViA:+ Vi (Ar-Ad) [t
where: Q4 = total volume entering hood, acfm [am’/s]
Lo Vg = velocity of hot air column at the hood
- face, f /s -
=0 ‘au pm [m r-]‘ | AHA] At S 1.2
7Hiﬂ| A = area nf'rzhe !\m air column at the hood ] gaA
face, fi? [m?]
V¢ = the required air velocity through the
remaining hood area, fpm [m/s]
Ay = total area of hood face, fi? [m?]
s
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[30-Kitchen equipment]
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T e S - B
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i I T
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- | Dtuaber e e v 0.75 US| ZA 0 0.4 1.9
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__ Typeaf Kitchen Hivd. ncm/inear i {amwlinenr mevee] of Hood Lengih
Wall Mounsed| g Bisck Shell
S | B
o0 (109 | 440 (085 SIEH
kitchen hood e e
V530" fexhaust flow EETE 250
rates o ) k2t
o Extra heavy duty - solid burning equipment up to 700F [371.C], o=

o Heavy duty-upright broilers, char broilers and woks up to 600F [316.C)
o Medium duty- large kefles, ranges, griddles and fryers up to 400F [204 C
o Light duty~ovens, steamers and small kettles up to 400F [204C].
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[35-Laboratory ventilation]
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[40-low volume, high velocity]
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[60-Material transport]
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[66-Metal melting furnace]
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[60-Mixing—E0|0] 3]
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[66-Movable exhaust hoods]
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[70,72-open surface tank and push—pull hood]
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[75-Painting operation]
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[80-Mechanical surface cleaning]
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(m'/s/m) || (m'/s) A | XL OAE | (m/o) FIEY)
I
Disc diameter (d) Exhaust flow rate
inches [mm] acfm [am’s]
Upto 19 [Up to 475] 610 [0.31]
19 t0 25 [475 to 625] 880 [0.44]
25 10 30 [625 to 750] | 1,200 [0.60]
30to53 [750 to 1,325] 2,000 [1.00]
531072 [1325t0 1,800])] 6,300  [3.15]
MECHANICAL ot
SURFACE VS-80- SWING
il 1.2-1.| 0.75 gt Py 0 0.7 1.1
CLEANING AND 16 GRINDER = M
FINISHING
i=H 0.6-1.2M 1 A4 0 0.7 1.4
MECHANICAL
SURFACE VS-80- ABRASIVE
CUT-OFF | 1.25 A 0 0.7 1.8
CLEANING AND 17
SAW
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(wt/s/m)|| (wt/s) el Rl 220

MECHANICAL MANUAL 2 A
SURFACE  [VS-80-| BUFFING =

: . 2 [|21 A AL 7 .

CLEANING AND|| 30 AND " O“qEH 1A ° ’ o0

FINISHING POLISHING =

Wheel dia Exhaust flow rate | Exhaust flow rate]

inches [mm] acfm [ams] achin [ant’s]

et Good enclosure * Poor enclosure

Upto9 [Up 10 225] 2 [50] 300 [0.15] | o0 0.20] |
over 9016 [over22510400) | 3 [75] 500 025 | 610 0.31]
over 1610 19_[over 40010 475] |4 [100 610 [031] | 740 037]
over 191024 [over475 0 600] |5 [125 740 [037] | 1200 [0.60)
over 24 1030 [over 600 to 750 & [150] 1,040 [0.52] 1,500 0.75]
over 301036 [over 7500 900] |6 [150 1200 [060] | 2000 1.00]

* not more than 25% of the wheel is exposed
Note : Consult applicable NFPA codes
Caution : Do not mix ferrous and non-fermous metals
in same cxhaust system.
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_ AlAL ﬂ.o{(l)_l.ﬁ
Hol | &71 ac ihd B 7|§ HOIR
23 Figure MHE3H SC ey ¥ FIt aAE £& 71E| 721E H|Z :?A_E_H - Jliloi ox || HIOV/E
(w/s/m)]|| (w/s) TR R e | e | 2R
MECHANICAL s ac
SURFACE [ VS-80-| BUFFING 0T| E?rar AL 0 07
CLEANING AND| 31 LATHE e B '
FINISHING =
MECHANICAL BACKSTAND o 2o
SURFACE  |VS-80- IDLER i NN 0 .
CLEANING AND| 32 | POLISHING .
FINISHING MACHINE =
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Aol | &g o = s | HoiR
33 Figure ME3d SE EH 2 FI} IAE £& 71E| 721E %E_H ot | & E= | Hof ox || HIOV/E
(w/s/m)| (m/s) A | Xt OJAE (m/-l;)_‘ 173=)
elocity = 3,900 pms [17.90 més], 4, 500 fpem [22.50 mis ] if wet or
MECHANICAL . .
SURFACE VS-80- straight line
automatic 1.25 E[NI=ES) 0 0.7 1.8
CLEANING AND 33 )
buffing
FINISHING
MECHANICAL .
SURFACE  [vs-so-| creur
automatic 1.25 LA 0 0.7
CLEANING AND 34 .
buffing
FINISHING
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Mol | #oiz s vt ETUERS
— - — _ = _$_E atﬂ 7 2|'_<' =
23 Figure | Mis2% £E #6237 DA paoie s | em | S [ s ae| o 2% | siav/z
2 ptn = -I
(wfs/m)| (tls) unt puae | RS | e
1" [25 mim]
MECHANICAL )
SURFACE VS-80- METAL Belt widih, inches [mm] | Exhaust flow rate, acfm [am’s] *Eél —/—‘|\—E
POLISHING G Gem | m off w2t {|2AbiAl 0 0.7
CLEANING AND| 35 ws o | W ow
BELT Sto7  [12: | 10.20] El’%
FINISHING o e
9101 (031
1ta13 [27: [037]
Minieaues duct velocity 750 mis], 500 fpm 22 5050
o 11
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[85-Vehicle exhaust ventilation]
A . CE] ARROHH
I o o s o o g | B s= e R
33 Figure HE3H SC e ¥ FI DEME bIES IIE H|2 SEY I | axt £ = Ho| 92 HI(IV{EE
(m/s) = || & OAE THE)
(m/s/nt) (m/s)
v
------ - Wl
VEHICLE SERVICE f
EXHAUST|VS-85| GARAGE
VENTILAT| -01 | EXHAUST |
ION VENTILATION
Az
VEHICLE TAIL PIPE
EXHAUST|VS-85| EXHAUST
VENTILAT| -02 [VENTILATION
ION VOLUMES
sooe| |rmmes
EXHAUST)VS-85 | "0 b aTOR 0.95 =7 0 0.7 1.4
VENTILAT| -10 Al
ON REPAIR
SOLDERING
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[90-Welding and cutting]

_ Mab Atoiorx
ol | el o e BTEE
33 Figure NE3H SC HH o 7t nArE REJE| 7IE | H2 %E_H e & o= ;ﬂa o |HIOV/EH
w/s/m) | (m/s JtA | EX W |
(w/s/m) | (wt/s) e Respiall e
28
WELDING y XIE0]
WELDING Py
VS-90-|| VENTILATION T | i a2t &
AND 01 BENCH 0.5 ot 1 QA 0 1 0.5
CUTTING | Rod, diam., in [mm] | acfm/welder [am’/s/welder] " 5
HOOD it At i el ikt FIE|
532 [4] 1,000 [0.50] 2 ALY
316 [5] 1,500 [0.75]
144 6] 3,500 [1.75]
38 [9] 4,500 [2.25]
*
MOVABLE e B % 0.75m/
WELDING|, o [ HOOD FOR Lol | . soleed
AND 02 LOW 0.75 4% | A=A 0 1 0.8
CUTTING TOXICITY FX‘E‘S({FJA“]“ (,mss-;;\{;r}\:lduc( ﬂﬂng?:;"‘?:ﬁu;w =2y
WELDING F I mri s e
1. The welder must be diligent in keeping the hood close to the
weld for the hood to be effective,
2. Ifwelding at distanc (et than 18" [450 mm)] from the
hood entry, then an aliemafive capture method should be used.
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5 _
WELDING PRODUCTION HA
\VS-90- LINE
AND TH & 3.6
03 WELDING
CUTTING Q&
BOOTH
| |
WELDING TORCH ——
VS-90- A
AND 10 CUTTING — 0.8
CUTTING VENTILATION
WELDING
VS-90-|| ROBOTIC
AND 20 APPLICATION 10
CUTTING
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Aol | I ac o8 ﬂﬁﬂﬁi Hoigs
28 | Figue | Mm2H ST HE B 27} TN 84 iz e | Wz | oo s zo :flg; 71E Tujv/mz
i SHU | A fuxt | T D = %
(m*/s/m) || (m/s) ; b D|AE /%) =E)
WELDING
AND \VS-90- METAL 1 =N |zl 0
= ? 0.7 1.4
30 PRAYIN T
CUTTING S G
0.75 o=y | mou 0 07 1.1
WELDING L
AND = 1 TQAl 0 07 14
CUTTING
& 13
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[95-Wood working]
MA
ﬂlz o sC = %:%ﬂ;ff v/
28 | Figure | H22% SC e Y %7} TN 7z I T o el
pIE (/) | g | x| TS MO RE ) oy
(n/s/mt) e -
HoIR4 ot
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