
Better Buildings Webinar Series

We’ll be starting in just a few minutes….

Tell us…
What topics are you interested in for future webinars?

Please send your response to the webinar organizers via the 
question box.
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Why Focus on Laboratory Buildings? 

• Laboratories use significant 
energy – typically 3 to 4 
times more energy than an 
average office building 

• Case examples indicate 
cost-saving opportunities of 
20-40% 

www.ehs.uci.edu/programs/energy/

http://www.ehs.uci.edu/programs/energy/


What is a Smart Laboratory? 

Smart Labs enable safe and 
efficient world class science to 
occur in laboratories by: reducing 
ventilation to the lowest safe 
levels during occupied and 
unoccupied times, high 
ventilation effectiveness design, 
minimizing fan energy, and smart 
building controls.

Key 
Elements of 
Smart Labs

Optimized 
ventilation 

and 
exhaust 
systems

Variable air 
volume

Minimized 
system fan 

energy

Optimized 
fume hoods

Continuous 
Cx

Energy-
efficient 
lighting

Lab staff is 
engaged in 
sustainable 
practices

Consider 
demand 
based 

ventilation 
controls



DOE’s Better Buildings Smart Labs Accelerator

7

Accelerator 
Goal:

At least 20% energy reduction 
over portfolio of laboratory 
buildings in 10 years or less

Accelerator
Sub-Goal: 

At least 5% energy reduction in 
one laboratory by the end of the 
accelerator 

Timeframe: March 2017 – February 2020

Number of 
Partners:

17 organizations 
2 affiliate partners 

End Result:
Showcase projects of partners 
success, Smart Labs Toolkit, 
website, training

Smart Labs Accelerator Partners

Join the Smart Labs Accelerator Today!
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3flow
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919-319-4290
tcsmith@3flow.com

tchecksfield@3flow.com
www.3flow.com

Thomas C. Smith
President

Lab Ventilation Management and Training

Thomas Checksfield
Senior VP

mailto:tcsmith@3flow.com
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• Chemical Labs

• Biology Labs (BSL 2-4)

• Radiological Labs

• Nanotechnology Labs

• Clean Rooms

• Vivarium Spaces

• Teaching Labs

Different types of labs have different design and 
operating requirements

Risk + Functional Requirements = Demand for Ventilation
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Labs and Critical Workspaces are 
expensive, complicated and largely inefficient

Construction:
• Average Size ≈ 100,000 ft2

• Cost of Construction 
– $250 / ft2 to  > $1000 / ft2

– $25 Million to $100 Million

• HVAC is 15% to 30% of Cost
HVAC 

Energy Use

50% of HVAC energy may be wasted
by excess airflow, inefficient systems 
and improper modulation of flow

Operation:
• Energy (Utility ) Costs

– Average = $7 / ft2

– Annual Cost ≈ $700,000/year

• HVAC uses 45% to 85%



Copyright © 2019

Organizations can improve safety, reduce risk and 
provide workplaces that better facilitate success.

• Attract & retain top talent

• Ensure safety

• Minimize waste

• Improve sustainability 

• Maximize resilience

• Accommodate change

• Mitigate risk

• Enhance return on investment

Presenter
Presentation Notes
The objectives at UCI for our labs range from:Performing world class research to making them safe to making them energy efficient to complying with codes and standards and best practices
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Smart Labs™ Optimization Process

1
• Planning and Assessment

2
• Systems Optimization

3
• Performance Management

Plan 

Assess

Optimize

Sustain

A replicable and scalable process that combines new methods and technologies to 
achieve safe, energy efficient and sustainable laboratories.
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Smart Labs™ uses a phased approach

Construction/RenovationDesign / Assessment  Performance ManagementContractsPlan

Management of 
Change(MOC)

Contract

Construction 
Renovation
& System 
Upgrades

 Project
Contracts TAB 

& 
CX

M&V
Benchmark

Performance Stakeholder
Review 

Engineering 
& 

Specifications 

LVMP 
Maintenance 

&
Monitoring

LVRA 
Trigger 
Points

Lab 
Ventilation 

Management 
Plan

&
Training

Periodic 
Smart Labs

 Reports

Timeline

 Lab 
Ventilation 

Risk 
Assessment

(LVRA)

 PIMs, 
 ECMs, 

&
Energy 
Model

Project 
SOW &
Budget

Feasibility 
Analysis 

&
Funding

System 
Operating

Tests

Lab & 
Hood  
Tests

Lab Safety 
& Energy 

Profile
(RELSA)

 Funding 
&

 Contracts

Assess
HVAC & 
Controls

Assess
Exhaust 
and Air 
Supply

Establish 
Performance 
& Operating 

Specs

Phase 2
Optimize

Phase 1A and 1B
Plan and Assess

Phase 3
Manage



Copyright © 2019

Maximum benefits are realized by strategic 
implementation in one or more buildings

3-6 Months  3-18 Months     6-12 Months

 1 - 3 years

 6-10 years

1A - Plan
1B - Assess 

1A 1B 2 3
Multi-Building
Scoping Study

Lab Building 1
 Demand Assessment

Building 1
Optimization 

Project 

Smart Labs Lifecycle Management & Maintenance Program

Building 2
Phase 2 

Optimization Project 

Building 3
Phase 2 

Optimization Project 

Building 4
Phase 2 

Optimization Project 

Building 5
Phase 2 

Optimization Project 

Smart Labs™  
Phase 1 - Level II 
Assessment Project

Smart Labs™  
Phase 1 - Level II 
Assessment Project

Smart Labs™  
Phase 1 - Level II 
Assessment Project

Smart Labs™  
Phase 1 - Level II 
Assessment Project

Lab Building 2
 Demand Assessment

Lab Building 3
 Demand Assessment

Lab Building 4
 Demand Assessment

Lab Building 5
 Demand Assessment

Building 2
Optimization 

Project 

Building 3
Optimization 

Project 

Building 4
Optimization 

Project 

Building 5
Optimization 

Project 

Prioritize and Select Building

2 - Optimize
3 - Manage
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Success requires a combination of efforts 
• Design and Mechanical Attributes

− High performance fume hoods 

− Variable Air Volume Systems

− High efficiency mechanical systems

− Building information and control systems

• Management and Leadership
− Occupant Information and Floor Plans

− Ventilation Safety Demand Assessment

− System Diagrams and Airflow Specifications 

− Airflow Management Program (AMP)

− LVMP Manager / Coordinator Lab Ventilation Management Plan
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U.S. Environmental Protection Agency - RTP 

• Flagship Research Facility – 6 Buildings, Occupied 2003

• 1,042,600 gross square feet (GSF)

• 2003 Energy Consumption ≈ 565,100 BTU / GSF / Year 

• Approximate Energy Cost ≈  $6,780,000 / year

Bldg. A – Lab 

Bldg. B - Lab

Bldg. C - Admin

Bldg. D - Lab

Bldg. E - Lab

High Bay Lab

Goal: Safe Labs with >30% Sustainable Energy Reduction 
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The airflow control systems were optimized to 
meet the demand for ventilation 
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New technologies were developed and applied for 
safer, more efficient and more effective labs

Fume Hood upgrades:
• Better containment
• Lower flow

High VEFF Diffusers
• Better Distribution
• Lower Flow

T

100

DCV

Demand 
Control 

Ventilation

Greater than 40% reduction

VAV Valves:
• More Accurate
• Better Control

OCC
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Environmental Protection Agency - RTP - Success

• Optimized Lab and Office Buildings on Main RTP Campus
• Strategic execution with coordinated efforts and budgets
• Project Duration (Assessments + Implementation) = 10+ years

Bldg. A – Lab 

Bldg. B - Lab

Bldg. C - Admin

Bldg. D - Lab

Bldg. E - Lab

High Bay Lab

Demand Based Optimization (i.e. Smart Labs™) 

• Energy Reduction ≈ 48%
• Estimated Cost Reduction ≈ $3,236,000 per year
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Efficiency can be improved, energy can be 
reduced, but can it be maintained?
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An airflow management program provides the structure 
required to achieve and maintain safe, energy efficient 
and sustainable facilities

Key Components of an 
Lab Ventilation 
Management Program 
(LVMP)

Risk, Demand for Ventilation & Airflow Specifications 

High Performance Hoods and Airflow Control Systems

Building Information, Dashboards & Analytics

Management, Operations & Maintenance Plan

I

II

III

IV

Presenter
Presentation Notes
When establishing the airflow specifications for a laboratory hood system, we base the flow requirements on the demand for ventilation.  The demand for ventilation varies and the systems must respond from  minimum flow to maximum flow depending on the functional requirements of the  researchers.  The demand for ventilation is based on the flow required for safety, comfort, and utilization.
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What is the state of your building information 
and drawings?

Do you have?
• Master Building Documents

• Operating Specifications and Key Metrics

• Maintenance Management Plan

• Management of Change

 Complete?  Clear?  Accurate?
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The program delivers building operating manuals 
and training to achieve and maintain performance
• System Line Diagrams and Drawings

• Equipment Inventories 

• Lab Ventilation Risk Matrix

• Airflow Specifications

• Effective Control Sequences

• Key Performance Indicators and Metrics

• Proper Procedures and Guidelines

- Routine Tests & Maintenance Tasks

- Schedules and Management of Change

• Training for Stakeholders

Protect Return On Investment
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System Information and Line Diagrams Facilitate 
Management and Operations
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An Airflow Spreadsheet provides specifications to 
meet the Demand for Ventilation

Room # Room Name
Area
(ft2)

Height
(ft)

Volume
(ft3)

Room 
Type

Heat 
Load 
Label

Control 
Band

#

Room 
Flow @ 

Max
(cfm)

Room Flow 
@ Min
(cfm)

Greater of 
Door and 
10% Max 

Exh
(cfm)

Room 
Max Flow

(cfm)

Room Min 
Flow
(cfm)

Max 
ACH

Min 
ACH

728 Research Lab 325 9.0 2925 Stg N 2 193 193 100 FH - CAV 7.9 792 146 293 293 6 6
FH - CAV 7.9 792 146

730 Research Lab 385 8.8 3369 Lab N 4 1433 1433 150 FH - CAV 7.9 792 792 1583 1583 28 28
FH - CAV 7.9 792 792

732 NMR 900 14.5 13050 Lab N 1 3797 3797 425 FH - CAV 7.9 792 792 4222 4222 19 19
FH - CAV 7.9 792 792
FH - CAV 7.9 792 792
FH - CAV 18.5 1847 1847

734 Research Lab 900 14.5 13050 Lab N 4 5231 5231 575 FH - CAV 7.9 792 792 5806 5806 27 27
FH - CAV 7.9 792 792
FH - CAV 7.9 792 792
FH - CAV 7.9 792 792
FH - CAV 7.9 792 792
FH - CAV 18.5 1847 1847

736 Research Lab 290 14.5 4205 Lab H 2 647 647 100 FH - CAV 17.3 1729 470 747 747 11 11
Snorkel 0.55 277

742 Research Lab 255 14.5 3698 Lab L 3 1433 1433 150 FH - CAV 7.9 792 792 1583 1583 26 26
FH - CAV 7.9 792 792

744 Research Lab 900 14.5 13050 Lab N 4 5231 5231 575 FH - CAV 7.9 792 792 5806 5806 27 27
FH - CAV 7.9 792 792
FH - CAV 7.9 792 792
FH - CAV 7.9 792 792
FH - CAV 7.9 792 792
FH - CAV 18.5 1847 1847

746 Research Lab 900 14.5 13050 Lab N 4 5231 5231 575 FH - CAV 7.9 792 792 5806 5806 27 27
FH - CAV 7.9 792 792
FH - CAV 7.9 792 792
FH - CAV 7.9 792 792
FH - CAV 7.9 792 792
FH - CAV 18.5 1847 1847

Sash Closed - 
Unoccupied

Qex at FV

Resultant 
ACHRoom Information

Exhaust
Qex for Exhaust Devices Room Exhaust Flows

Max/Min based on 
Exh Devices, dP, 
Cond., or ACH

Transfer 
FlowSupply

Hood ID
Open 
Area - 

ft2

Min and Max
Supply Flow

Min and Max
Exhaust Flow

Risk Control Band

Airflow Specs
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Routine test and maintenance tasks are optimized to 
maintain performance and minimize operating costs 

1.  Mechanical Equipment Maintenance

3. Lab Environment Tests

5.  Ongoing Monitoring

4. Routine Hood Tests

2.  System Operating Tests
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Building Information Dashboards enable more effective 
management and improved sustainability
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Lab Ventilation Management Program is 
comprised of multiple elements
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Successful implementation requires leadership 
and a coordinated team effort

• Organization Stakeholders 
– Facilities 

– Engineers and Architects
– Operations
– Energy and Sustainability

– Environmental Health and Safety
– Occupant Representatives

• Contractor/Vendors
– HVAC Systems Engineer
– Laboratory Hood Specialist 
– BAS & Controls Operator
– Mechanical, Tab and Cx

• Program Manager/Coordinator
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Smart Labs™ includes training for all stakeholders

• Lab Personnel• Maintenance • Building Operators

• Program Managers & Supervisors
- Facilities Engineering

- Operations and Maintenance

- EH&S 

- Lab Management LVMP Manager Coordinator
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Management

LVMP
Coordinator 

Facilities 
Engineering 
Operations

EH&S
R&D 

Space 
Planning

BAIS 
Monitoring 

System 
Analytics

Mech. Equip. 
Maintenance

Routine Lab 
Inspection

Routine ECD 
Tests

LVRA Construction 
Project 

Management

Trades 
Coordination

VEFF 
Ratings

Record 
Keeping

A LVMP Coordinator helps facilitate efforts of key 
stakeholders and protect the return on investment

LVMP Coordinator
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The LVMP improves performance, mitigates risk and 
maximizes sustainability
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The right flow in the right place at 

the right time!™ 
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Thank You!

919-319-4290

www.3flow.com
tchecksfield@3flow.com

tcsmith@3flow.com
otto.vangeet@nrel.gov

Tom Checksfield
Thomas C. Smith

Otto Van Geet

mailto:tchecksfield@3flow.com
mailto:Otto.vangeet@nrel.gov
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Los Alamos National Laboratory

LANL Sustainability Program

January, 2019

Smart Labs @ Los Alamos National Laboratory

Monica Witt, Program Manager

Managed by Triad National Security, LLC for the U.S. Department of Energy’s NNSA

Presenter
Presentation Notes
Prepare a Program Portfolio to describe all the goals, completed projects, savings, and future projects for the new contractor. This portfolio will be a compilation of the SSP and other important supporting documents, key presentations, and analyses to describe the benefits of the program. 



Los Alamos National Laboratory

This briefing contains… 

• Smart Lab Program Overview
• Why Smart Labs @ LANL
• How Smart Labs @ LANL
• Program Accomplishments
• Metrics
• Future Projects



Los Alamos National Laboratory

Smart Labs Program Overview
Smart Labs are:
1. Laboratories that operate at the highest 
level of safety and energy performance.
2. Laboratories that use a building-specific 
data stream to continuously monitor and 
adjust facility conditions.

Smart Labs should be:
1. Effective
2. Safe
3. Efficient
4. Sustainable

Presenter
Presentation Notes
Objective of wind tunnel testing: Develop a laboratory exhaust fan renovation strategy to reduce exhaust fan energy to the extent possible either by extending the stack height or slowing down exhaust speed
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LANL thought we could have safer and more efficient 
buildings…we should develop a Smart Lab Program.

We have old, inefficient buildings 
and over 700 fume hoods!
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UC Irvine set the example

 Wendell Brase is the University of California, Irvine’s first Associate Chancellor for Sustainability. 
Brase co-chairs the University of California’s Global Climate Leadership Council and chairs UC’s 
Energy Services Governing Board.

 For 25 years, he provided leadership for an award-winning sustainability program in his role as 
Vice Chancellor for Administrative and Business Services. 

• Matt Gudorf is the 
Assistant Director of 
Engineering, Energy, 
and Inspection at UC 
Irvine.

• He was named the 
2012 Energy Engineer 
of the Year by the 
Association of Energy 
Engineers. 

• Marc Gomez is the Assistant Vice Chancellor for 
Facilities Management and Environmental Health 
& Safety at the University of California, Irvine. He 
has a Master of Public Health degree from the 
University of Michigan and a Bachelor of Science 
degree from Tulane University. 

• Marc has served in many leadership positions for 
the Campus Safety, Health and Environmental 
Management Association as well as the American 
Industrial Hygiene Association.
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UC Irvine results
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Established Smart Lab Core Team
 Common Goal: 

— Understand the potential of the Smart Labs 
— Get the organizational culture prepared to implement both the organizational component and the facility component of 

Smart Labs
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Management Attention

Risks – Implementing Smart 
Labs
Everybody will hate you (at the beginning).
Nobody likes change!

Funding not available.  Takes a lot of time, 
money, and effort… can we afford this?  “We’re 
already over tasked!”
Staff not trained appropriately.  If you put high 
tech equipment in a low tech operating 
environment, you will not meet full potential.  

Risks – NOT Implementing 
Smart Labs
Attracting new talent will be a challenge.

Poor productivity

Equipment lifetime decreased 

Insufficient lighting – safety issue

Uncontrollable temperatures for sensitive 
experiments
Fume hood down time unacceptably high
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DOE Better Buildings Smart Lab Accelerator Program

• Partnership agreement signed in 
September 2016

• target to improve energy efficiency by at 
least 20% in selected facilities

• Partners work together to develop 
standardized approaches to 
overcoming common barriers to energy 
efficiency in laboratories

• DOE works with partners to document 
model approaches to: 

• reduce energy consumption
• Including operational changes 

and technological upgrades
• Strategic energy management
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Building Selection: First Cut



Los Alamos National Laboratory

Follow the Road Map • Phase 1: 
– 1a. Top Ten High Energy Use Facilities
– 1b. RELSA: Rapid Energy Laboratory 

Assessment in 8 facilities
– 1c. Selection of the “best” four (4) 

facilities for “immediate” Smart Lab 
Implementation

– 1d. DVA: Demand Ventilation 
Assessment in the four selected 
facilities to select PIMs and ECMs

• Phase 2: 
– 2a. Pilot Project: Selection of a pilot 

building for Smart Labs 
Implementation. Alignment of Funding 
Sources

– 2b. Actual Status: Pilot Project Smart 
Lab design for implementation.

• Phase 3: 
– LVMP in process of implementation: 

• PM in process
• Training
• BMP in process
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Laboratory Ventilation Management Plan
• Umbrella document

 Defines scope, roles and 
responsibilities, and requirements for 
planning, design, construction, 
renovation, commissioning, 
maintenance and managing of 
laboratory exhaust ventilation for 
exposure control and associated 
heating ventilation, air conditioning 
and refrigeration systems

 Applies to all existing, modified and 
new facilities that utilize laboratory 
exhaust ventilation systems for 
exposure control in LANL facilities

 Cycle of activity: these activities or 
requirements, starting with 
stakeholder coordination, include risk 
assessment, system design, 
preventive and corrective 
maintenance, management of 
change, and documentation.  
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Laboratory Ventilation Management Program
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Wind Tunnel Test

• Objective: 
– Develop a laboratory 

exhaust fan 
renovation strategy 
to reduce exhaust 
fan energy to the 
extent possible 
either by extending 
the stack height or 
slowing down 
exhaust speed
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Track Progress
• 48-0107 
• 03-1698: 

• Next Step: Benchmark operations and BMP

• 35-0085
• Pilot Building

• Controls Design In Process

• Next Step: Design Implementation

• 48-0001: 
• Large RCx projects repairs 

• 35-0213
• BAS implementation
• Large RCx project repairs
• RCD for Smart Labs design and 

Implementation
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FY18 Accomplishments – 03-1698 MSL

• Installed sash stickers, a social engineered control, to remind users to lower 
their sashes

• Added SkySpark to all fume hoods – now we can track sash heights 

• In process of obtaining occupancy sensors, to further explore connection 
between sash heights and occupancy

• Collaborated with tenants to hold ECT in Lab Training in infill area of MSL
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FY18 Accomplishments – 03-1698 MSL
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FY18 Accomplishments – TA-35-85
• Great communication with tenants 
• Installed sash stickers
• Installed all new LED lighting and added lighting in dark spaces for increased 

safety
• Completed preliminary BAS design for exhaust system (construct in FY19)
• Installing fume hood retrofit kits in four hoods (FY19)
• RCD completed for secondary BAS 
design for rest of HVAC system (FY19)
• My Green Lab Criteria in progress
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TA 35-85 Smart Lab Communication Board
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FY18 Accomplishments – TA-48-0001
• Completed initial re-commissioning survey.

• Conducted Smart Labs survey of individual laboratories and reported risk 
assessment for each.

• Agreed, with stakeholders, on the scope of the first phase, a Life Extension project 
for the building’s basic infrastructure

• Obtained estimates for this first phase - Switchgear, HVAC, and new Exhaust 
Ductwork ($16M)

• Presented to IS for funding beginning in FY ‘19, awaiting response. 
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FY18 Accomplishments – Target Fabrication

• Completed construction on Phase IA, installation of BAS backbone and 
controlling & modifying two air handlers. 

• Completed construction on Phase IB, installation of controls on central 
equipment – pumps, boilers, etc. – as well as  upgrades on these.

• Completed design and began project development on Phase II, chiller plant 
replacement, including purchase of chiller.  
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FY18 Accomplishments – TA-48-107
• Great communication with tenants 

• Determined ‘missing’ Smart Lab Components, cost to install and ROI

• Installed sash stickers

• Created a Building Management Plan, 
which  informs maintenance and tenants
of the equipment and systems
in the building 

Table 1. Estimated time, cost, and savings estimate comparison 

Cost Description Estimated Cost Estimated Savings 

Sash Stickers Installation  $                 100.00   $               10,400.00  

Manifolded Exhaust Stacks and Balance of 
Ventilation System:  $          157,500.00   $               15,153.18  

Automated Time/ Motion sensors for Lighting  $              1,000.00   $                    946.08  
Estimated Totals:  $          158,600.00   $               26,499.26  
Estimated Payoff Time: ~6 years 

 

ROI for Smart Lab Upgrades
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Metrics to Measure Success

• Compared to a Baseline Year: 
• Thermal and Electric Energy (BTU)
• Average cfm/sqf
• Source Energy Intensity (BTU/sqf)

BASELINE YEAR IF YES FY16 ELECTRIC (BTU) THERMAL  (BTU) TOTAL SQF TOTAL LAB SQF Average cfm/sqf

03-1698 2016 4,540,000,000 see notes 71,772 28,707 0.52

35-0213 2016 16,920,000,000 see notes 84,818 27,990 1.52

35-0085 2016 4,350,000,000 see notes 26,119 9,637 0.90

48-0001 2015 17,194,000,000 27,000,000 105,836 50,801 Unknown
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Future Funding & Projects

• Smart Labs requires 
additional funding

• Facilities, such as TA-48-1 
need MAJOR investments to 
continue to operate – Life 
Extension Projects

• Improved operations and 
energy efficiency… going to 
take investments to recognize 
the potential of Smart Labs
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Questions? 

Joseph W. Klose
Mechanical Engineer & 

Program Manager
Sustainability Group-UI DO

klose@lanl.gov
Off: +1 505-665-8410
Cell: +1 505-695-5237

Monica R. Witt
Sustainability Officer & 

Program Manager
Sustainability Group-UI DO

mwitt@lanl.gov
Off: +1 505-667-4017
Cell: +1 505-795-2884

Sonia Ballesteros Rodriguez
Lead Sustainability Analyst & 

Industrial Engineer
Sustainability Group-UI DO

soniab@lanl.gov
Off: +1 505-667-0540
Cell: +1 505-412-1762

Genna G. Waldvogel
LVMP Coordinator & Civil 

Engineer
Sustainability Group & 

Engineering Services-UI DO 
gwaldvogel@lanl.gov
Off: +1 505-665-9963
Cell: +1 505-551-2373

mailto:klose@lanl.gov
mailto:soniab@lanl.gov
mailto:soniab@lanl.gov
mailto:gwaldvogel@lanl.gov
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Events
UC Irvine Smart Labs and Design-Build Workshop 
(Jan. 29 - 30)

https://betterbuildingssolutioncenter.energy.gov/events/smart-labs-and-
design-build-workshop-university-california-irvine

Better Buildings Summit (July 10 – 11) https://betterbuildingsinitiative.energy.gov/summit
International Institute for Sustainable Laboratories 
(I2SL) Conference Extension (Oct. 23-24)

https://betterbuildingssolutioncenter.energy.gov/events/i2sl-conference-
extension-university-colorado-boulder

Resources
Smart Labs Accelerator Website - Join Today! https://betterbuildingsinitiative.energy.gov/accelerators/smart-labs
I2SL Website http://www.i2sl.org/
UC Irvine Smart Labs Website https://www.ehs.uci.edu/programs/energy/
ASHRAE Classification of Laboratory Ventilation 
Design Levels

https://www.ashrae.org/File%20Library/Technical%20Resources/Free%20
Resources/Publications/ClassificationOfLabVentDesLevels.pdf

ASHRAE Chapter 16, Laboratories,  in HVAC 
Applications Handbook 

https://www.ashrae.org/technical-resources/ashrae-handbook/description-
2015-ashrae-handbook-hvac-applications

ASHRAE Laboratory Design Guide https://www.ashrae.org/resources--publications/bookstore/ashrae-
laboratory-design-guide-2nd-ed

https://betterbuildingssolutioncenter.energy.gov/events/smart-labs-and-design-build-workshop-university-california-irvine
https://betterbuildingsinitiative.energy.gov/summit
https://betterbuildingssolutioncenter.energy.gov/events/i2sl-conference-extension-university-colorado-boulder
https://betterbuildingsinitiative.energy.gov/accelerators/smart-labs
http://www.i2sl.org/
https://www.ehs.uci.edu/programs/energy/
https://www.ashrae.org/File%20Library/Technical%20Resources/Free%20Resources/Publications/ClassificationOfLabVentDesLevels.pdf
https://www.ashrae.org/technical-resources/ashrae-handbook/description-2015-ashrae-handbook-hvac-applications
https://www.ashrae.org/resources--publications/bookstore/ashrae-laboratory-design-guide-2nd-ed


Q&A



RETHINKING
TRADITIONAL FINANCE:
HOW EFFICIENCY-AS-A-SERVICE UNLOCKS NEW 
POTENTIAL FOR BUSINESS
Tuesday, April 2, 2019  |  3:00 - 4:00 PM ET

Better Buildings Webinar Series

STRAIGHT TALK:
TALKING TO MULTIFAMILY TENANTS 
ABOUT UTILITY BENCHMARKING

Tuesday, May 7, 2019 | 3:00 - 4:00 PM ET

SOLUTIONS FOR SMALL
DATA CENTERS –
AIR MANAGEMENT PACKAGES
Tuesday, June 4, 2019  |  3:00 - 4:00 PM ET

BETTER BUILDINGS,
BETTER BODIES:
STRATEGIES FOR HEALTH & WELLNESS

Tuesday, March 5, 2019  |  3:00 - 4:00 PM ET

LESSONS FROM THE FIELD:
REAL WORLD APPLICATIONS THAT INFORM R&D

Tuesday, February 5, 2019  |  3:00 - 4:00 PM ET

PRIORITIZING LABORATORIES 
TO MEET YOUR ENERGY GOALS
Tuesday, January 8, 2019  |  3:00 - 4:00 PM ET

https://attendee.gotowebinar.com/register/5766494677602269697
https://attendee.gotowebinar.com/register/7736065252588052482
https://attendee.gotowebinar.com/register/3364016693923317763
https://attendee.gotowebinar.com/register/881625099649220609
https://attendee.gotowebinar.com/register/5509913743655966977
https://register.gotowebinar.com/register/3379785888452110595
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Better Plants partners and representatives of the 
R&D community will discuss how they have 
informed research into new energy-related 
technologies, materials, and best practices.

https://attendee.gotowebinar.com/register/5509913743655966977
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https://betterbuildingsinitiative.energy.gov/summit
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