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Lab Ventilation<Safety:& EnergyrEfficiency

Agenda&O@bjectives

9 Introduction

9 Laboratory Safety & Risks
9l Demand for Ventilation

9 Airflow Specifications

9 Commissioning & Routine Tests
T Lab Hoods
T Lab Environment

I Lab Ventilation Systems

9 Lab Ventilation Optimization
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Goal: iHighPerformance|:aboratories

m Chemistry Labs m Biology Labs (high containment)
m Radiological Labs B Animal Vivariums

m Nanotechnology Labs m Cleanrooms

A Safe
A Compliant with Codes & Standards
A Productive (Flexible) Qg 2
A Energy Efficient A Q
ASustainabIe
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Risk & Potentialfor Adverse-HealtiEffects

Inhalation Hazards Pharynx |_—Brain
) ) Larynx
9 Type of Airborne Materials i \ —Lymph nodes
9 Toxicity A"e"eSNr‘ (
Muscles . oo,
I Generation Rate & Concentration R ,
Liver
9 Duration of Exposure Gallbladder
Physical Hazards Kidneys

Skeleton J/' }' {

9 Dermal Exposure

. ) Intestines ————— ! Urinary bladder
9 Fire & Explosion / ’

Dose = Concentration x Duration
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Primary @bjective:

Lab Safety
and
Personnel Protection
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Labmwl Ii Im 0 d gi Proper Performance = Protection
Vemmm Syﬁmm Proper Performance = Compliance

Op er at@0% biilitg Costs

STACK
Cost = $3 to $ 9 per cfm-yr
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Lab hoods are the primary means
of protecting lab  personnel
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EvaluatingFume-Hood Safety

ANSI / ASHRAE 110 oOo0Method of Testing Perf
PWGSC - MD15128 Laboratory Fume Hoods

Determine OperatingConditions e N rracer

Gas Gas
Ejector
! | Detector

() Hood and Lab Inspection

M Computer

() Face Velocity Measurements &
DAQ

() Cross Draft Velocity Tests
() VAVResponse an8tability

Determine Performance (Containment )

() FlowVisualizatiorSmoke Tests

() Tracer Gas Containmefiiests

Methods to Evaluate Containment Performance and Ensure Safe Hoods
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Laboratory Hood:-Safety. &erformance

ECT, Inc. has conducted more than 30,000
ASHRAE 110 Tracer Gas Containment Tests

Test ResultsiDemonstrate-> 15%ailure

Primary Factors Affecting Performance

A Hood design -20%

A Lab Design
55%
A System Operation
A work practices - 25%
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Know the @perating_ Limits

CAUTION!

Electrical Hazard
During Rain or High Humidity
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Utility Costsffor baboratories.& Fumeddoods

One of the highest energy users by building type
Average Annual Energy Cost for a Lab Building = $700,00Q100,000 f#)

Laboratory Buildings have 10 to 250 fume hoods

= =4 —a =

Average Annual Energy Cost for a Traditional Fume Hood = $5,000
1 Equivalent to Three 2500 sq. ft. Houses
i Estimated |ifetime costyrsof operation O $150, (

— Lab Energy Use
Building Type | Average Uty Lights

Commercial/Office $1/ft2 109

Hospital $3/1ft2

Plug/Misc.
HVAC | 60% AR

Laboratory $7/ft2

Specialty Labs & -
Cleanrooms X b mMp |k Fd
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American/NationalStandardfor Laboratory-Ventilation
I Newly Revised & Published September 2012 %AIHA

I Minimum Requirements and Best Practices Protecting Worker Health

1 Operate Energy Efficient Labs American
National
H - H Standard
I Recommendations & Specifications for New and or Rellieraery
Renovated Laboratories Ventilation

ANSHAHHAZ9.5 - 2012

T Protect People
1 Ensure Dependable Operation

I Hood Design & Operation

i Laboratory Design

I Ventilation System Design

i Commissioning and Routine Testing

I Work Practices and Training

i Preventative Maintenance @ The American Society of Safety Engineers
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GaAyAYdzy Ct2¢ FyR wky3aS
W

Airflow Specifications for Laboratories

aSSi (0KS CdzyOQlAz2yl f S |j
Demand for Ventilation

ASafety

I Hood Exhaust Flow

I Laboratory Pressurization
I Dilution (ACH)

A Comfort & Producti vity

I Temperature
i Humidity
A Occupancy & Utilization
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Typescof aboratory Fume ¢Hoeds

i Bench-Top
1 Traditional Bypass

I Low Velocity / High Performance
T VAV 0 Restricted Bypass

9 Distillation
1 Floor Mounted (Walk -in)
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Fume Hood@peration and Specifications

),
Al

Capture and
Removal

Sash Opening Configuration

A 100% Full Open Sash Plane
A Design Opening

A User Opening \
Average Face Velocity

A 100 fpm (0.51 m/s) i Traditional
A 60 fpm (0.3 m/s) i High Performance

Effluent

Exhaust Flow
& A cav z
A VAV / |
o Minimum Flow (150 T 375 ACH) | ’:} |

|

Laboratory Researcher | Storage |
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Bench-Top IFume-doad

Vertical Sash Opening
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Horizontal Sash Opening

Laboratory HHood TestMethods

| ASHRAE 110 - 1995 or ASHRAE 110- 2013
——-:— STANDARD

AN AMERICAN NATIONAL STANDARD

Method of Testing
Performance of
Laboratory

Fume Hoods

Guidelines for Building Owners

Dlign Prfevsional and Mainicoaice r,tt))

Canadi
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LaboratoryHoodand System TFests

9 Pre-Purchase

Factory Acceptance Tests
Mock Up Tests
0As

I Commissioning Tests

0As Installed
ASHRAE 110 Hood Tests

Lab Environment Tests
System Operating Mode Tests

Manufacturedo

T

9 Routine Performance Tests
T 0As

Usedd6 Tests l
i Maintenance Management

i Continuous Commissioning o ls

-
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Fume Hood Eests

ANSI / ASHRAE 110

Testing

Per f

OMet hod of

Operating Tests

() Hood and Lab Inspection

() Face Velocity Measurements

() Cross Draft Velocity Tests

() VAVResponse an8tability
Performance (Containment ) Tests

() FlowVisualizatiorSmoke Tests

() Tracer Gas Containmefiiests
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Hood Sumney:andnspection

Baffle Panels

i
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=A =4 =4 =4 =1

Cross Draft Measurement

Non -directional Anemometer
Determine Imaginary Hood Zone
Identify Sources of Cross Draft
Measure Velocity of Cross Draft

Determine Direction with Smoke
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