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Smart Labs
Workshop

Cross-functional, dedicated team

Argonne
NATIONAL LABORATORY



Involve Industrial Hygiene Early

Seek out a
diverse team
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to avoid disaster.
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We Recruited Industrial Hygiene
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Smart Labs Workshop

U C I 
University of
California, Irvine



Keys to Starting a Successful
Smart Labs Program:

1.Learn Everything You Can

2.Network with Others

3.Bring a Diverse Team



Smart Labs Workshop UC Irvine
Organizational Readiness

A healthy organization is able to:

• Challenge status quo

• Question accepted limits

• Think comprehensively: re-engineer whole
systems.

UC

The standard of care is based on the ANSI / AIHA Z9.5
American National Standard for Laboratory Ventilation

• Best Practices

- Control Airborne Hazards

- Provide Dependable Operation

- Operate Energy Efficient Systems

• Specifications for New and Renovated Labs

- Hood Design & Operation

- Laboratory and Ventilation Design

- Commissioning, Routine Testing and I'vtaintenance

• Requires a Lab Ventilation Management Plan (LVMP)

- Hazard Evaluation and Risk Assessment

- rests ro verify safety performance

- Personnel Training

UC lrvIne

Many opportunities can be considered to improve the
efficiency and effectiveness of the airflow systems
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Optimization drives complexity, which driaes the .erriand for enhanced commissioning, fault detection and analytics.

What We Have Learned since 2008

• What we suspected in 2008 was confirmed — and then some!

• Sensors and software changed everything!

• "Information layer" as important as dynamic building control

systems, themselves

• Co-benefits » anticipated.
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Network with Others
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Keys to Starting a Successful
Smart Labs Program:

1.Learn Everything You Can
2.Network with Others
3.Bring a Diverse Team
4.Find Champions



Presentation to the Environmental Management
System, Management Advisory Board



The Money Slide

Lab VEFF tests indicate 2 ACH provided better
performance than 8 ACH for this lab •esign

Room Concentrations - Theoretical vs. A., ¿ate Sample Concentration

in Unoccupicd lab 8 Occ Ofice with Transfer Air Only at 2 ACH

ACH = 2

  VEFFTM Rating = 0.22
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Effective air changes = 9 ACH 

Adding More Air Changes
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Room Concentrations - Theoretical vs.
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100 100

e Sample Concentration

ce with Supply at 8 ACH

ACH = 8

VEFFTM Rating = 2.28

KO 1300 11120 1•00 3100
liews 1•4••••

546.61 •••/.

1402 1700 WOO

Effective air changes = 3.5 ACH 

VICO tem



The Program Sells Itself

Improved Safety Improved Reliability Energy Savings



Training 
_

"A Primer to Improve Airflow in Labs and Critical Workspaces"
The Right Flow in the Right Place at the Right Time

• timarL I ahs employs a all Ventilation Risk Assessment.

• Determine appropriate airflow specifications for each space
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Tests must be appropriate to evaluate operation
and verify performance

What are the Operating Conditions?

• Hood and Lab Integrity

• Face Velocities

• Cross Draft Velocities

• VAV Flow Response and Stability

Is Performance Adequate? Does the
hood provide proper containment?

• Visually Contain Smoke

• Quantitatively Contain Tracer Gas

• Protect people from exposure

Understanding risk is required to determine
airflow specifications and operating modes
Exhaust Flaw Exhaust Flaw
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What is the required airflow (ACH)?
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The type and location of air supply diffusers can
be more important the ACH

Traditional Induction Diffuser Directional Displacement Diffuser

Carolibi ONO



Whole Building Design Approach

Greater than 30%
flow and energy

reduction

VAV Controls

HP Fume Hoods

Optimized Fan &

Stack Discharge

Demand Control Ventilation
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High VEFF

Diffusers ,,
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Smart Labs Toolkit
SWART
LABS
TOOLKIT

INTRODUCTION

PLAN
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Introduction to the Smart Labs Toolkit

Why implement a Smart Labs Program?

Organizations spend hundreds of millions of dollars building laboratories with specialized workspaces that will

support scientific activities, attract highly skilled people, inspire innovation, and bolster success of the organization.

Laboratory scientific discovery is crucial to the advancement of these institutions, and it is often the main driver of

their reputation, growth, and prortabllity. On the other hand, laboratory buildings are complex, costly, and

challenging to operate. People working in labs depend on proper design and operation of the building systems to

provide safe and controlled workspaces to support their scientific endeavors. It is critical to get the laboratory airflow

control systems right. Many laboratory buildings suffer significant and persistent operational issues that hinder

success of lab activities, increase waste, and negatively impact the health of the organization W, at pl. When left

unresolved, these issues can degrade performance, hinder recruitment of top talent, and possibly cause irrevocable

harm to people, property, or the environment.

When a Smart Labs program is implemented, an organization has a systems-based management approach that

yields a high performing laboratory building. Employing Smart Labs methods during design and construction of new

facilities or when upgrading existing facilities can provide significant benefits, including:

125L Home Contact

ON THIS PAGE

• Why implement a Smart Labs Program?

• HvAC Resource Map

• Be a Smart Labs Champion!

A systems-based management approach studies how each

individual system works and how it relates to the total

laboratory building both in the present and historically.

Advanced monitoring can be used to assess how individual

systems effect a laboratory building.



Identified
Team
Members

C...)
Building Systern

Specialists

Smart Labs Program

Additional Team Members
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Researchers/ Lab Ventilation
Scientists Coordinator
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Staff

Core Team

Management

Sustainability
Staff

Smart Labs
Coordinator
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Agents

Facilities/
Engineering Staff
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Procurement

Staff
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Contactors/
Vendors

EH &S Team EH&S Team EMS Team

Ili



Choose a Facility for Success



Success Factors

• Building Automation System with control to each fume hood

• Fault detection with data analytics

• Scientists who want to participate in Smart Labs



Keys to Starting a Successful
Smart Labs Program:
1.Learn Everything You Can
2.Network with Others
3.Bring a Diverse Team
4.Find Champions
5.FoHow the Toolkit


