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
guestion box.
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Why Focus on Laboratory Buildings?

UC Irvine

Two Decades of Energy Efficiency

e Laboratories use significant -

energy — typically 3 to 4 : 7
times more energy than an = e
. . g o i
average office building : = mmEm o sow
o Case examples indicate \
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cost-saving opportunities of SR e [ |
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www.ehs.uci.edu/programs/enerqy/
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What Is a Smart Laboratory?

Smart Labs enable safe and wetiaion

efficient world class science to - G i
occur in laboratories by: reducing Coiils
ventilation to the lowest safe

levels during occupied and engaged i i S

practices Smart Labs energy

unoccupied times, high
ventilation effectiveness design,

Energy-

Optimized

minimizing fan energy, and smart lghting fume hoods
building controls.
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DOE’s Better Buildings Smart Labs Accelerator

Accelerator
Goal:

Accelerator
Sub-Goal:

Timeframe:

Number of
Partners:

End Result:

Smart Labs Accelerator Partners

At least 20% energy reduction

over portfolio of laboratory

A A a .‘ General Services Adm
buildings in 10 years or less s
S RsNuhe, U5 Deparmere ol rctre
Research Center @ '
At least 5% energy reduction in e vt
L%60 ;
Wesleyan
one laboratory by the end of the oy ey~
Cpreiaiy et et
accelerator _ Lawrence Berkeley UnieLritrot Argonne National -
[ ] National Laboratory Cotsiado Boul{ier — s " — Laboratory
Colorado School \"%/_E rejy Lab ory.
of Mines

_Los Alamos
@ National Laboratory

March 2017 — February 2020

17 organizations
2 affiliate partners

® Federal Agency

® Hospital

® National Laboratory
2 University

Showcase projects of partners
success, Smart Labs Toolkit,

website, training

Join the Smart Labs Accelerator Today!
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Lab Ventilation Management and Training

P
= 3Flow.
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Thomas C. Smith Thomas Checksfield

President Senior VP
919-319-4290
tcsmith@3flow.com
tchecksfield@3flow.com
www.3flow.com
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®* Chemical Labs

* Biology Labs (BSL ,_,)
* 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

Copyright © 2019
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Labs and Critical Workspaces are
expensive, complicated and largely inefficient

Construction:

® Average Size = 100,000 ft?2

® Cost of Construction
— $250/ ft2 to > $1000 / ft2
— $25 Million to $100 Million

® HVACis 15% to 30% of Cost

Operation:

® Energy (Utility ) Costs
— Average = $7 / ft?
— Annual Cost = $700,000/year

® HVAC uses 45% to 85%

Lights 4%

Other, water, Plug Load

cooking, etc, 12%
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50% of HVAC energy may be wasted

by excess airflow, inefficient systems

and improper modulation of flow
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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

EEEEEEEEEEEE
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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


Smart Labs™ Optimization Process

A replicable and scalable process that combines new methods and technologies to
achieve safe, energy efficient and sustainable laboratories.

* Planning and Assessment

Assess

* Systems Optimization

Optimize

* Performance Management

Sustain

U.S. DEPARTMENT OF
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Smart Labs™ uses a phased approach

Phase 1A and 1B Phase 2
Plan and Assess Optimize

Phase 3
Manage

Plan Design / Assessment Construction/Renovation ~ Performance Management

Funding

Stakeholder &
Review Contracts

Timeline

Lab Safety
& Energy
Profile
(RELSA)

I

. il LVMP
Assess  Establish Feasibility | Engineering M&V Maintenance Periodic
Assess  Exhaust Performance project Analysis | & Benchmark & Smart Labs
HVAC& and Air & Operating SOW & & | Specifications Performance Monitoring Reports
Controls  Supply ~ Specs  Budget I P
I
I
Lab PIMs, Project |
Ventilation ECMs, Contracts | Construction TAB VenIIiIlzI\)tion O?)ISI;IIIIg II_-IEI)bogL TI_rIgI-\g;ér
Risk & | Renovation & :
Assessment Energy | & System  CX Mangglgaer:nent Tests  Tests  Points
(LVRA) Model | Upgrades &
! Training

Management of

Change(MOC) 1
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Maximum benefits are realized by strategic
implementation in one or more buildings

1B - Assess 3 - Manage

1A 1B

Building 1
Optimization
Project

Lab Building 1

= Smart Labs Lifecycle Management & Maintenance Program
Demand Assessment

Lab Building 2 BU_iId.ing.Z
Demand Assessment Optimization
Project

I
: <— 3-18 Months— | +—6-12 Months— |
| I
| |

<€4—3-6 Months

Building 3
Optimization
Project

Lab Building 3
Demand Assessment

Prioritize and Select Building

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:4 1-3years >
1I‘
|

Building 4
Optimization
Project

Lab Building 4
Demand Assessment

Building 5
Optimization
Project

Lab Building 5
Demand Assessment

< 5-7years >

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
l 6-10 years —»
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Success requires a combination of efforts

® Design and Mechanical Attributes

— High performance fume hoods

Management

— Variable Air Volume Systems

Environment
Health & Finance

— High efficiency mechanical systems Safety

— Building information and control systems

® Management and Leadership

. Facility Facility
- Occupant Informatlon and FIOOI' Plans Engineer Maintenance

— Ventilation Safety Demand Assessment

Researchers

— System Diagrams and Airflow Specification

— Airflow Management Program (AMP)

— LVMP Manager / Coordinator Lab Ventilation Management Plan

U.S. DEPARTMENT OF
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U.S. Environmental Protection Agency - RTP

Bldg. A - Lab
Bldg. B - Lab
Bldg. C - Admin

High Bay Lab
Bldg. D - Lab S y

Bldg. E - Lab

® 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

Goal: Safe Labs with >30% Sustainable Energy Reduction

3Flow. Copyright © 2019
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The airflow control systems were optimized to
meet the demand for ventilation

Supply AHUs and Exhaust Fan Operating Trends (Flow Modulation)
Before, During and Post Optmization Project

160,000 +— Pre_ﬂptimizatiun FD“U‘Wi“g Fullaw'"ﬂ Final 8.0
TAB Commissioning
140,000 - 7.0
‘ Flow Reduction = 68.000 cfm
120,000 6.0
e 100,000 ™= 150 o
S [ \ z
1 o
80,000 40 O
E . — - §
S 60,000 £ . el e = 1 SP Reduction = 0.75”" w.g. — 30 .«%‘
40,000 I 20
Energy Reduction = 33 Billion BTUs
20,000 ———— . 1.0
Cost Reduction = $430,000 per year
0 i . 1 i i ! | . . . . 0.0
Time
—Supply Flow —— Exhaust Flow —— SUP Avg Static ——Exh Avg Static ‘
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New technologies were developed and applied for
safer, more efficient and more effective labs

Fume Hood upgrades: VAV Valves: Demand . .
e Better containment e More Accurate Control High VEFF.D|f.fuse.rs
e Lower flow e Better Control b * Better Distribution
E‘! Ventilation  « | ower Elow
. [T Gy e 7\/ .
| |
==l
1 ‘H Yo
ol T UHU i il
Greater than 40% reductlon
| E— — L
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Environmental Protection Agency - RTP - Success

Bldg. A - Lab
Bldg. B - Lab
Bldg. C - Admin High Bay Lab
Bldg. D - Lab

Bldg. E - Lab

Demand Based Optimization (i.e. Smart Labs™)
® Optimized Lab and Office Buildings on Main RTP Campus

® Strategic execution with coordinated efforts and budgets

® Project Duration (Assessments + Implementation) = 10+ years
® Energy Reduction = 48%
® Estimated Cost Reduction = $3,236,000 per year

P ey,
~ 3Flow. Copyright © 2019
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Efficiency can be improved, energy can be
reduced, but can it be maintained?

480

470 -
460 -
450 -

Billion BTUs

410 -
400 -
390 -

380

Campus Wide Aggregate Energy Reduction

440 -
430 -
420 -

Energy Baseline

Energy Target Y
Y % 5 ‘g’b Yo % %S %Of
o, o, ‘o, o, o, ‘o, %
4 C4 ) 95 ) S 6 %
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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 \Y)
Management Program
(LVMP)

Management, Operations & Maintenance Plan

Building Information, Dashboards & Analytics

High Performance Hoods and Airflow Control Systems

Risk, Demand for Ventilation & Airflow Specifications

U.S. DEPARTMENT OF
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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.


What is the state of your building information
and drawings?

v' Complete? v' Clear? v' Accurate?

e
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®* Maintenance Management Plan

®* Management of Change
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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

OF
Copyright © 2015 ENERGY



System Information and Line Diagrams Facilitate
Management and Operations |
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An Airflow Spreadsheet provides specifications to
meet the Demand for Ventilation

Exhaust
. Transfer Qex for Exhaust Devices | Room Exhaust Flows | Resultant
Room Information i A ACH
Max/Min based on
Open Exh Devices, dP,
Hood ID | Area- Cond., or ACH
Room Greater of ft2 Qexat FV Sash Closted -
Area Height Volume — Heat Control Flow @ Room F'|0W Door and Unoccupied Room |Room Min Max Min
Room # Room Name a a Load Band @ Min 10% Max Max Flow |  Flow
(f) (ft) () Type | 4 Max (cm) B (cfm) (cfm) | ACH | AcH
(cfm) (cfm)
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 N 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
Airflow Specs 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 | 145 | 4205 | b | H |20 | 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 = £224 £221 cac FH - CA 06 27 27
° _ °
Min and Max Y Min and Max
FH - CA
Supply Flow [~ Exhaust Flow
T T 1 T FH - CAV [I8.5] 1847 [ 1847 |

Copyright © 2019
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Routine test and maintenance tasks are optimized to
maintain performance and minimize operating costs

Ventilation Maintenance and Test Schedule
oo 3 AHU and EF | j : | |
s 2 = Repair Maintenance | | | | | [
65 (RM) ] | L ou ' | o || AN P e
¢¢ 2| 1. Mechanical Equipment Maintenance ) —
: |
| 1 I | |
E o : Syslem } : : i
Q -.C.-I'}. L Clesrating ] ] ] Yas
= 0 |
&" 2. System Operatmg Tests |
] | |
o ]: } ]' | Lab Environment | : v i
S | LET& |,
TG | 3. Lab Environment Tests || v |
% = : | | | Performance Tesls | Needed :
§ : : o Y :
5% i ' | 4. Routine Hood Tests -
¢ : | : : et anayes |
5 ° | 1 :
. : 1 — 5. Ongomg Momtormg -
% 4 Wesks : 3 Weske | 2Week | AWiesks T Weeks : Ongoing
f A n n— i >
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Building Information Dashboards enable more effective
management and improved sustainability

& E.P.A. Building Automation System - [Lab Module Configuration 02]

(8] x|
=8| x|

Total
% Energy Fan Sensor
Load VFD % Flow
cfm

046 of
Demand
Flow

1% 30% 2,660

Agg
Other

VVE
Flow %

Hood VVE |Devices (i.e.
Flow %

Flow Trend

Exhaust Valves- VAV - #
| 1 | 2 ]3] 4]5]6]7]8([9]10]
RCB 5 4 2 5 3 3 2 1 4

EXHAUST

% Demand 100 O 0 0 0 35 0 o0 0

Reported

1000 250 0 250
Flow-cfm

200 350 0 250 250 250

Ex. Fan System - EF-1

U.S. DEPARTMENT OF

ENERGY
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Lab Ventilation Management Program is
comprised of multiple elements

Documentation
_ and
Recordkeeping

Management
of Change

Stakeholder
Training

Stakeholder

LVMP

-~ Management
Maintenance &
Routine Tests

. Coordination

Risk
Assessment
Airflow
Demand

. Specifications

Airflow
Control
System Design
and
- ~Specifications

Performance = —
Optimization
TAB & Cx

Copyright © 2019
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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

U.S. DEPARTMENT OF
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Smart Labs™ includes training for all stakeholders

® Program Managers & Supervisors
— Facilities Engineering

— Operations and Maintenance

— EH&S
— Lab Management LVMP Manager Coordinator
®* Maintenance  ® Building Operators ® Lab Personnel

U.S. DEPARTMENT OF

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

Management

Facilities

Engineering
Operations

Space
Planning -
LVRA Constr_uctlon
Project
[ Management
VEFF |
Ratings Trades
I Coordination
Routine Lab Reco_rd |
Inspection SEERIME

BAIS
Monitoring

|
System

Analytics
LVMP Coordinator |

Mech. Equip.
Maintenance

Routine ECD
Tests

U.S. DEPARTMENT
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The LVMP improves performance, mitigates risk and
maximizes sustainability

100 BefOI'e After

90
80
Year Year Year Year Year Year Year Year Year

70
60
1 2 3 4 5 6 7 8 9

50
40 |
30 |
20 |
10

% Hood Failures

Annual Performance Test

EEEEEEEEEEEE
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The right flow In the right place at
the right time!™
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Thank You!

Tom Checksfield
Thomas C. Smith
Otto Van Geet

=~ 3FI
e~ oOw.
\_/'

919-319-4290
www.3flow.com
tchecksfield@3flow.com

tcsmith@3flow.com

otto.vangeet@nrel.gov
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LANL Sustainability Program

Smart Labs @ Los Alamos National Laboratory

@susmmnmuw

Monica Witt, Program Manager
January, 2019
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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

e How Smart Labs @ LANL
 Program Accomplishments

e Metrics

 Future Projects



WP)s Alamos National Laboratory

Smart Labs Program Overview

Smart Labs are: Smart Labs should be:

1. Laboratories that operate at the highest 1. Effective
level of safety and energy performance. Safe

2
2. Laboratories that use a building-specific 3. Efficient
data stream to continuously monitor and 4
adjust facility conditions.

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



Los Alamos National Laboratory

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!

2013-2015

1943-1952
2003-2012 33781gst o3 902 gsf
1,192,690 gsf (1%) [ (8%)

(15%)

1993-2002
827,612 gsf.

1953-1962
1,947,983 gsf

(11%) \ (25%)
1983-1992 ~
1,195,323 gsf ‘
(16%) 1963-1972
868,462 gsf

(11%)
1973-1982

1,102,833 gsf

(14%)



Los Alamos National Laboratory

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.

. . . - e Matt Gudorfis the
e Marc Gomezis the Assistant Vice Chancellor for B - . )
e | Assistant Director of

Facilities Management and Environmental Health Engineering, Energy
& Safety at the University of California, Irvine. He = > nd Inspecti’on At Uéj
has a Master of Public Health degree from the Irvine
University of Michigan and a Bachelor of Science '
degree from Tulane University. F
e Marc has served in many leadership positions for
the Campus Safety, Health and Environmental
Management Association as well as the American
Industrial Hygiene Association.

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




Los Alamos National Laboratory

UC Irvine results

Laboratory Building Before Smart Lab Retrofit After Smart Lab Retrofit
! .| Estimated | VAVor | WMo |y | Therm | Total
Name Type . ~r efficient than . . .

Avg. ACH CV code? Savings | Savings | Savings
Croul Hall p 6.6 VAV ~20% 41% 60% 55%
McGaugh Hall B 9.4 Vv no 40% 66% 47%
Reines Hall P 11.3 vV no 70% 76% 72%
Natural Sciences 2 P.B 9.1 VAV ~20% 48% 62% 50%
Biological Sciences 3 B 9.0 VAV ~30% 45% 81% 60%
CALIT2 E 6.0 VAV ~20% 46% 78% 62%
Gillespie Neurosciences M 6.8 vV ~20% 58% 81% 61%
Sprague Hall M 7.2 VAV ~20% 58% 82% 71%
Hewitt Hall M 8.7 VAV ~20% 58% 77% 69%
Engineering 3 E 8.0 VAV ~30% 59% 78% 61%
Averages - 8.2 VAV ~20% 55% 76% 58%

"Key: P = physical sciences, B = biological sciences, E = engineering, M = medical sciences.



Los Alamos National Laboratory

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 compone

Smart Labs
/" Monica 7 Jeff
, witt, | Fredenburg -
—Genna | Sustainabili BAS Gegrie
/ Waldvogel ty Program —— { Hr_ ek,
/ ! Manager |\ Ventilation
; LVMP WEl \ e _
|\ Coordinator ~~ Sonia
\ & Civil o /' Ballesteros,
~Engineer [ Smart Labs
V4 o | Coordinator
/ Joe Klose, & Industrial
Energy .Engineer

I'\Manager
_ i . / I Cindy
./ ~Jim Coy, \f Smart ,‘ Dilworth

Labs ,___—-——-—-"—_f\ Cx

. OSH
‘\ Division
. _Leader
Bob
Pacheco,
OSH-ISH
Team
_Leader
- .~ Dave
/ Fuehne,
| Exhaust Air
Monitoring

_SME
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Management Attention _ _
Risks — NOT Implementing

Smart Labs
| abs Attracting new talent will be a challenge.

Risks — Implementing Smart

Everybody will hate you (at the beginning). —
Nobody likes change! Poor productivity

money, and effort... can we afford this? “We’re

I”
already over tasked! Insufficient lighting — safety issue

Staff not trained appropriately. If you put high

tech equipment in a low tech operating Uncontrollable temperatures for sensitive
environment, you will not meet full potential. experiments

Fume hood down time unacceptably high
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DOE Better Buildings Smart Lab Accelerator Program

Better

Partnership Agreement

Buildings’

SMART LABS ACCELERATOR

The Better Buildings Initiative is a national leadership initistive calling on state and local officials,
corporata chief executive offi cers, university presidents, utilities, and other leaders to make substantial
commitments to imprave the energy efficiency of their buildings and plants, save money, and increase
competitiveness. The cormerstones are a commitment to a 209 or more savings target across the
arganizations’ portfolios and a commitment to share strategies that work, substantiated by energy data
across the portfolios. The U.S. Department of Energy [DOE) is expanding this initiative to engage leaders
in a set of Better Building: Ul s o 1 to demaonstrate specific innovative approaches, which
upon successful demonstration will accelerate investment in energy efficiency.

Through the Smart Labs Accelerator, DOE will wark with universities, federal agencies, national
labaratories, hospitals, and corporations to advance strategies that rapidly improve energy efficiency

in laboratary buildings. Accelerator partners will set a target to improve energy effidency across their
portfolio of laboratory buildings by at least 20% in ten years or less, and select one laboratory to meet a
shorter-term reduction target through a senes of low- and no-cost measures, Partners will work together
to develop standardized approaches to overcoming common barriers to energy efficiency in laboratories
such as insufficient enargy performance measuremant methods 2nd resistance to implementing

efficient operational procedures. DOE will work with partners to document model approaches to reduce
enargy consumption that include operational ehanges, technological upgrades, and strategic energy
management approaches,

The goals of the of the Smart Labs Accelerator are to:
» Demenstrate best practice approaches 1o increasing energy efficiency in laboratories with an integrated
zpproach to building and laboratory equipment, and operational practices.

» Detail no- and low-cost energy-saving practices, and create resources that help laboratory personnel identify
and implement these cppartunities

» Advance and mature industry-driven guidance on energy metering and benchmarking in laboratories, and
refine commaon approaches to measuring whale building energy performance.

» Identify code-related bariers to energy efficiency and develop recommendations for change

» Develop recommendations for post-Accelerstor next stegs,

Leam mare at betterbuildingssolutioncenter.energy. gov/accele

Accelerator Partner Agrees to:

» Establish a 10-year energy effidency target of at least
20%, across their portfolio of lab-oratory buildings.
Identify and implement no- and low-cost savings
measLires at one laboratory to achieve a neartemm
target of at least 5% prior to the end of the 3-year
Accelerator period. Pravide DOE with details on the
measures taken and savings achieved

Develop and shara with DOE a comprehensive road
map to achieving the 2% target that includes strategic
enengy management approaches, technolog
upgrades, capital investrment. plans, and operations and
mantenance changes. Implement at least one capital
investment project andfor estabxlish a strategic enengy
management plan by the close of the Accelerator.

» Collaborate with partners and DOE to develop
apprapriate metering and eneray performance
measurement approaches. By the end of year one,

develop a metering plan, baseline and accompanying
mietrics that measure whole building energy
performance.

» Participate in peer exchanges and other forums to
discuss code-related barriers and ritizl solutions

» Share results and lessons learned with DOE and other
Accelerator partners, including solutions to other
sustainability challenges, sech as water use reductions.

The U.S. Department of Energy Agrees to:

+ Provide technica expertise and training

+ Create and facilitate networking and technical peer
exchange opportunities to help partners share best
practices and innovative solutions.

» Develop technical tools and ather resources necessary

e goals of the Acceleraton

to me

» Recognize partnar’s innovative solutions on the DOE
Better Buildings website, national conferences, ete.

Agreement:

Y3
;

-

:mlm:xﬁa neER ST

Point of Contact Information:

ORGANIZATION ADORES
Monica R, Wit Pam Mgr
REPRESENTATIVE NAME s

&

ESTIMATED MUMHER OF LASOWATONY EUADINGS

My arganization is committed to the goals of this Better Buildings Accelerstor and pledges to lead in
improving the enaergy efficiency of laboratory buildings.

Craig 5. Leasure 9.15-16

SENIOR EXECUTAE OFFICER PRINTED MAME oare

Los Alamos National Laboratory K760, Los Alamos, NM 87545

PHONE HUMBER ML ADORESS

505-667-4017 mwitt@lanl gov

General Terms:

v

Partner will nat construs, clam, orimehy that its partici

* Partner understands i partic
» Partnies understands |
senicas to tha Fadera

» The Battar Buldings Initi

ion in the Bettar Buldings ini

he acthities Hunderakes i connection wih i

All partias concur that this agreamant is whally vohmtary and mary ba terminatad by any party at any fime, and for any reasan, with no paralty

Intiative constitutes Federal Gowrmment approval

i
acceptance, o endorsemant of amything othar than Partner’s commitmant to the initiative,
@ does not congtitute Federal Govarnment endarsement of Partnes.

iue are vohintary and nat intended o provide

Learn more at betterbuildingssolutioncenter energy gov

ENERGY

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:
e reduce energy consumption
 Including operational changes
and technological upgrades
» Strategic energy management
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Building Selection: First Cut

Fume Hood Distribution at LANL

TA55
13%

= LANSCE
2%

= IFCS
8%

= WFO
9% Top Ten labs LANL Buildings & Kwh/yr
" STO
64% 10,000,000.00
9,000,000.00
8,000,000.00
7,000,000.00
6,000,000.00
5,000,000.00
4,000,000.00
3,000,000.00
2,000,000.00
1,000,000.00 .
bl 03-1420 CINT
55-0004 48-0001 48-0045 Clean gaha [C- nter for
55-0400 e - 35-0213 Target  43-0001 Health S Berylium .
. . 03-0066 SIGMA Plutonium Laboratory Chemistry&Mass Integrated
Radiological LAB ek S Fab Research Lab Technology :
Building Building Spectroscopy Faclity Nanotechnologi

es)

m Kwh/yr  8,755,909.00 8,650,665.00 8,291,750.00 5,779,268.00 5,299,795.00 3,309,255.00 3,038,050.00 2,840,959.00 1,981,077.00
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Follow the Road Map

Safe, Efficient &

Issues & Opporti Remediation/Optimi

Phase 1 Phase 2 Phase 3
3 Project Lab Safety & Ener Performance
Planning & Assessment ) : L SOy -
Funding Optimization Project Management
Select Align FundingI ) . Construction Routine
Gc;als PIMs Sources & | Engineering Renovation Test
Sustainabili RELSA & Project | .. Retrofit LVMP_ &
Initiativelsty ECMs Contracts | Specificalions TAB, CX Training Maintenance
I
Timeline Phase 2A | Phase2B Phase 2C
I
1 to 3 months 6 months |
to | 3 months to 1+ years Multiple Years
1+ years

Phase 1.
la. 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.

e Phase 3;

— LVMP in process of implementation:
e PMin process
* Training
« BMP in process

/""‘\
= 3Flow.
b SR
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Laboratory Ventilation Management Plan

Umbrella document
» Defines scope, roles and

» Los Alamos
NATIONAL LABORATORY
EST.1943

Laboratory Ventilation Management
Plan

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.

Documentation
& Document
Integration

Stakeholder
Coordination l
Risk

Azsessment
\ _ 4

LVS Desigh &
Specifications

Management
of Cha<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>