This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed
in the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government.

SAND2020- 9534C

Startinga g, ,.. - 4
Smart Labs ®
Program

Robin Jones, P.E.| Sandia National Labs

|12SL 2020 Annual Conference
Back for More: Smart Labs PechaKucha 2.0
October 5, 2020




Energy Exchan

i
i

¥ &
/ i E ‘ ’
J Y ] i 4
i ';’? y " 4
I : sy \( ¥
I} .

‘72 ® o Exchange

Be Efficient and Resilient
August 20 - 22, 2019




Smart Labs Accelerator Team Meeting
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Involve Industrial Hygiene arly

Seek out a
diverse team




We Recruited Industrial Hygiene

Chris Quinn-Vawter

Lorenzo Villarreal



Smart Labs Workshop

U CI 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 uc irvine
The standard of care is based on the ANSI / AIHA Z9.5 g

American National Standard for Laboratory Ventilation r odint

A healthy organization is able to: & Hichbiiteag

— Control Airborne Hazards
— Provide Dependable Operation
~ Operate Enargy Efficient Systems

* Challenge status quo

+ Question accepted limits e Specifications for New and Renovated Labs
Head Design & Operation i
= MNational

— Laberatery and Ventilation Design Stondard
for Laboratory

Ventilation

* Think comprehensively: re-engineer whole
systems.

— Commissioning, Routine Testing and Maintenance

® Requires a Lab Ventilation Management Plan (LVMP)

— Hazard Evaluation and Risk Assessment
— Tests to verify safety performance
— Personnel Training

Many opportunities can be considered to improve the bkt erhi it

efficiency and effectiveness of the airflow systems
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Optimization drives complexity, which drives the demand for enhanced commissioning, fault detection and analytics.
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* What we suspected in 2008 was confirmed — and then some!
- |

* Sensors and software changed everything! . L mmwed e T
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Mechanical Systems * “Information layer” as important as dynamic building control owiit | o b W cam o oaw
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Type: P = Physical Sciences, B = Rinlogical Sciences, F = Engil ing, M = Medical Sciences




Network with Others




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 ACTEN this Iab&esign
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Effective air changes =9 ACH Effective air changes = 3.5 ACH




The Program Sells Itself

Improved Safety  Improved Reliability Energy Savings
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"A Primer to Improve Airflow in Labs and Critical Workspaces"

® Smarl Labs employsa Lab Ventilalion Risk Assessmenl

®  Determine appropriate airflow specifications for each space

The Right Flow in the Right Place at the Right Time
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Understanding risk is required to determine
airflow specifications and operating modes
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and verify performance

What are the Operating Conditions?
® Hood and Lab Integrity
® Face Velocities
® Cross Draft Velocities

® AV Flow Response and Stability

Is Performance Adequate? Does the
hood provide proper containment?

® Visually Contain Smoke

® Quantitatively Contain Tracer Gas

® Protect people from exposure

?4-_ 3Flow.

Tests must be appropriate to evaluate operation

Coppright & 2020

The type and location of air supply diffusers can
be more important the ACH
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Whole Building Design Approach

Ex:
Fan(s) Optimized Fan &
Stack Discharge
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Smart Labs Toolkit

SM:&RT 125 Home Contact
LABS

TOOLKIT

B |Ntroduction to the Smart Labs Toolkit

ON THIS PAGE
PLAN Why Implement a Smart Labs Program? « Why implement a Smart Labs Program?
Organizations spend hundreds of millions of dollars building laboratories with specialized workspaces that will » HVAC Resource Map
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 profitability. On the other hand, laboratory buildings are complex, costly, and

« Be a Smart Labs Champion!

ASSESS
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 A systems-based management approach studies how each
e success of lab activities, increase waste, and negatively impact the health of the organization [1], [2], [3]. When left individual system works and how it relates to the total
OPTIMIZE unresolved, these issues can degrade performance, hinder recruitment of top talent, and possibly cause irrevocable laboratory building both in the present and historically.
harm to people property or the environment Advanced monitoring can be used to assess how individual
’ : ’ systems effect a laboratory building.
When a Smart Labs program is implemented, an organization has a systems-based management approach that
e yields a high performing laboratory building. Employing Smart Labs methods during design and construction of new
SAGE facilities or when upgrading existing facilities can provide significant benefits, including:
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Team
Members

Smart Labs Program

Additional Team Members

Staff

@ Q Maintenance Q @
b D

IT Staff Commissioning
Agents
; Core Team
Building System : Procurement
Specialists Staff
Researchers/ Lab Ventilation Facilities/ Contactors/
Engineering Staff Vendors

Scientists Coordinator
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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.Follow the Toolkit




