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Lab Exhaust Design Guidelines
AMCA STANDARD 260-07

“Laboratory Methods of Testing Induced
Flow Fans for Rating”




Prevents Re-entrainment of the
Hazardous or Noxious Exhaust










Lab Exhaust Fan Systems

High Plume Induced / Dilution

Mixed Flow Centrifugal Blowers




Cook Vari-Plume

Entrainment Characteristics

Dilution Air

Lab Exhaust — " N\ Entrainment Air




Lab Exhaust Fan Systems

sBifurcated Nozzles

-Bifurcated Housing

sConcentric Nozzles




Bifurcated Nozzle Study

Dividing t Sfream into
TwW S

Bifurcated







Bifurcated Housing Study

Dividing th | Stream into
Two hes

Bifurcated







Cook Vari-Plume

Concentric Nozzle Design




Vari-Plume — MP

Discharge Profile




Lab Exhaust Design Guidelines
AMCA STANDARD 260-07

“Laboratory Methods of Testing Induced
Flow Fans for Rating”




Induced Flow Certification
AMCA Review Committee

Bob Valbracht, Chair Loren Cook Company

Brad Cochran CPP, Inc.

Doug Gifford, Jr. DF Fan Services, Inc.

Tim Mathson Greenheck Fan Corportation
Mike Seliger Greenheck Fan Corportation
Mel Cooper M.K. Plastics Corporation
Keith Lins M.K. Plastics Corporation
Tung Nguyen PennBarry

Paul Sixsmith Plasticair, Inc.

Alex Zhang Shanghai Nautilus General Equipment Manufacturing

Paul Tetley Strobic Air Corporation
Dick Williamson Twin City Fan Companies, Ltd.

Joe Brooks AMCA International




Induced Flow Certification

Certification of...

-Discharge Wind Band

Velocity

sDilution / Entrainment

>Total Fan
Performance
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Induced Flow Certification
Discharge velocities vary
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Discharge Profile







Induced Flow Certification

QOutlet Area

:Determines Qutlet Velocity

> Entrainment Ratio




Induced Flow Certification

Discharge Qutlet Characteristics

h__q

»Reduced Area
‘.m »70 Foot Plume
/ﬁ\ »1.7 Entrainment




Induced Flow Certification

Discharge Qutlet Characteristics

sIncreased Area
245 Foot Plume

»3.0 Entrainment




Induced Flow Certification

. Certification of...

>Total Fan Performance
with the Nozzle




Induced Flow Certification

>Two Part Test

Wk

Inlet CFM Test Wind Band Entrainment




Induced Flow Certification

‘Understanding the Fan Test

Control Fan Fan Test Chamber Test Fan




Induced Flow Certification

sFans Are Tested on Either Side
of Test Chamber

Control Fan Fan Test Chamber Test Fan




Induced Flow Certification

oFan Inlet CFM / SP Test

Control Fan Fan Test Chamber Test Fan




Induced Flow Certification

sFan Qutlet CFM / SP Test

Test Fan Control Fan

Fan Test Chamber
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Induced Flow Certification

»Test 1) Total Lab Fan Performance

Control Fan




Induced Flow Certification

»Test 1) Total Lab Fan Performance

Control Fan

Measure Inlet Performance




Induced Flow Certification

»Test 1) Total Fan Performance
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Induced Flow Certification

»Test 2) Measure Fan Entrainment

Fan Test
Chamber
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Induced Flow Certification

»Test 2) Measure Fan Entrainment
. . "




Induced Flow Certification

»Test 2) Measure Fan Entrainment

Fan Test
Chamber
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Pressure Modulation
Chamber




Induced Flow Certification

»Test 2) Measure Fan Entrainment

Entrainment Air Fan Test
Chamber
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Pressure Modulation
Chamber




Induced Flow Certification

»Test 2) Measure Fan Entrainment

Entrainment Air Fan Test
Chamber

Pressure Modulation

Chamber . .
Discharge Velocity

and CFM




Induced Flow Certification

»Test 2) Measure Fan Entrainment

Entrainment Air Fan Test
Chamber

Determine Wind Band
Entrainment Rating
Pressure Modulation

Chamber _ _
Discharge Velocity

and CFM




Induced Flow Certification

Exhaust Air =
5,000 CFM

Entrainment =
1.66 Ratio

(2,000 CFM)

Primary Air =
3,000 CFM




Induced Flow Certification
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Induce Flow
Certification

L a

K | |

S - .
o

[ > =]




Induced Flow Certification

Disregarding induce

Y 4 ﬁ “\, flow above the fan.

Induce Flow
Certification




Induced Flow Certification

M Disregarding induce
\I‘ ‘\, flow above the fan.

Induce Flow
Certification

Disregarding Bypass

Bypass Air
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Lab Exhaust Design Guidelines
AMCA STANDARD 260-07

| Laboratory Methods of Testing

Induced Flow Fans for Rating
AMCA Standard 260-07

v AIR MOVEMENT AND CONTROL
' ASSOCIATION INTERNATIONAL, INC.

thority on Air Sys Components




Lab Exhaust Design Guidelines ﬁ|

Some Common Guidelines
to Know...




Induced Flow Fans

History, Codes, Standards and Guidelines




Dseeal  ANSI/ AIHA Z9.5

National

Covers:
-Exhaust System Reliability
sExhaust Fan Location

-Exhaust Stack Discharge




Lab Exhaust Design Guidelines ﬂ

OSHA

Title 29 CFR
Section 1910

Occupational Exposure to
Hazardous
Chemicals in Laboratories




Lab Exhaust Design Guidelines ﬂ

ASHRAE
Standard 110




Lab Exhaust Design Guidelines ﬂ

ASHRAE

»"HVAC Applications
(Handbook Series)

sLaboratory Exhaust
»Design Calculations

sMultiple Standards




Lab Exhaust Design Guidelines

ASHRAE ASHRAE

Laboratory
‘ Design
Laboratory Design Guide

Guide
0| taepet (B




Wind Consultants
Effective Stack Height

J

lefr): Plum

Specifying Exhaust and
Intake Systems

By Ronald L. Petersen, Ph.D., Moy RAE. Brad €. Cochran, Me

concern has inc
erd. In addition, a:
@n affect emplo

www.cppwind.com




Lab Exhaust Design Guidelines ﬁ|

Some Common Guidelines
to Know...




Lab Exhaust Design Guidelines ﬁ|

»3000 FPM Discharge
10 Foot System Height
:Dilution Rates
-Effective Stack Height




American
Industrial Hygiene

Association

ANSI / AIHA
Z£9.5-2003




ANSI / AIHA Z29.5-2003

th 3000 FRM

[ ) Discharge

bk




Concentric Nozzle

Entrainment Characteristics

Discharge
Velocity

Nozzle _—
Velocity




Bifurcated Nozzle Study
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il Discharge
Velocity

Nozzle —
Velocity




Bifurcated Housing Study

Discharge
Velocity

Nozzle
Velocity




10 Feet above
roof line.




ANSI / AIHA Z9.5-2003
;|

Breathing
Z()ne = .l roof line.

10 Feet above




ANSI / AIHA Z29.5-2003

4 i

Dilution Rates




Lab Exhaust Design Guidelines %<&

Stack Height and Plume Rise




Lab Exhaust Design Guidelines A

Calculating Plume Rise

Velocity Flow Nozzle Flow
el | el A r e a




Lab Exhaust Design Guidelines %<&

(Briggs) Plume Rise , h,. equation

hr = plume rise, feet

V = discharge velocity, fpm
d = nozzle diameter, feet

U = wind speed, ft/min




Lab Exhaust Design Guidelines ﬁ|

(Briggs) Plume Rise , h,equation




Lab Exhaust Design Guidelines %<&

Effective Stack Height

h, |Plume Rise

h, Effective Stack Height

(he = hr T hf)
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h; | Fan Height
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