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Housekeeping Items

 Please note, today’s session will be recorded and archived on the
Better Buildings Solution Center. We will follow up when today’s
recording and slides are made available.

o Attendees are in listen only mode, meaning your microphones are
muted. If you experience any audio or visual issues anytime
throughout today’s session, please send a message in your “chat”
window located on the bottom of your zoom panel.
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Today’s Moderators

Otto VanGeet Rachel Shepherd
National Renewable Energy U.S. Department of Energy
Laboratory Federal Energy Management Program
(FEMP)
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Agenda

Introduction to Critical Facilities
1  Data Centers
e Laboratories
e \Wastewater Faclilities and the Energy/Water Nexus
 Hospitals
e High Security Facilities/ Other

Panel Discussion

 Round 1: Themed O/A (10 minutes per topic)

« Continuity of Operations
* Project Implementation
« Energy Management Best Practices

e Round 2: Remaining Questions from Slido
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Follow along with Better Buildings, Better Plants

#BBSummit2020

Twitter:
e @BetterBldgsDOE
e @BetterPlantsDOE

LinkediIn:
o www.linkedin.com/company/better-buildings/
o www.linkedin.com/showcase/better-plants/
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Logistics - Slido

Slido will be used as our platform for Q/A throughout the webinar.

Please go to www.slido.COMm

1. Using your mobile device or web browser enter the event code - #BBSummit

2. From the list of sessions provided, select Stump the Chumps
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Poll #1

Where are you joining us from today?
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Poll #2

What critical facilities do you work with the most?
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Today’s Panelists

Dale Sartor Wendell Brase Jen Muir
Lawrence Berkeley National University of California, Irvine JK Muir LCC
Laboratory

Daniel Mastin Chris Halpin
New York-Presbyterian Hospital NV5 Energy Efficiency Services


https://www.google.com/imgres?imgurl=https://media-exp1.licdn.com/dms/image/C4E03AQF0LWKPJ6P0iw/profile-displayphoto-shrink_200_200/0?e%3D1587600000%26v%3Dbeta%26t%3DCJn7sHHeHSvutzqzWaLw5iQiWy657fHkmgM0FwaWBDQ&imgrefurl=https://www.linkedin.com/in/christopher-halpin-2b74a6b&tbnid=rNuGglnoA-BxUM&vet=12ahUKEwiW2vf1kr7pAhURWt8KHf1kBqkQMygAegUIARDPAQ..i&docid=EknYepXbdogoYM&w=200&h=200&q=chris%20halpin%20energy%20efficiency%20services&client=firefox-b-1-d&ved=2ahUKEwiW2vf1kr7pAhURWt8KHf1kBqkQMygAegUIARDPAQ

What are Critical Facilities?

« Critical facilities provide services and functions essential to an organization or
community (FEMA).

« Critical facilities house critical infrastructure, which collectively refers to those
assets, systems, and networks that, if incapacitated, would have a substantial
negative impact on national or regional security, economic operations, or public
health and safety (Patriot Act).
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Energy use in Critical Facilities

- Critical facilities are resource (energy, water) intensive facilities
- Importance of optimizing (efficient with resources, cost and operations) critical facilities

- Due to increasing threats such as natural disasters we need to plan for continuity of

operations for critical infrastructure

United States Billion-Dollar Disaster Events 1980-2020 (CPI-Adjusted)
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Common Themes from Today’s Panelists

 Critical facilities are typically resource (energy, water) intensive
facilities that require high reliabllity.

d Benchmark resource performance, optimize performance, and then
monitor real time performance.

 Establishing a strong project or program team is crucial for
Implementing energy and optimization projects.

 Protecting and improving the resiliency of critical facilities in the face
of manmade and natural disasters will be an ongoing effort that will
require continued vigilance, contingency planning, and training.
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Poll #3

What sector does your organization represent?
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Dale Sartor

Lawrence Berkeley National Laboratory

Topic of Expertise: Data Centers

Submit Questions
www.slido.com event code #BBSummit, Room — Stump the Chumps
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Data Center Energy

Data centers are energy intensive facilities
10 to 100+ times more energy intensive than an office
*Server racks now designed for more than 30 kW
*Surging demand for data processing and storage
*1.8% of US electricity consumption

*Power and cooling constraints in existing facilities
*Perverse incentives —
vIT and facilities costs separate

Potential Benefits of Energy Efficiency
*20-40% savings & high ROI typical
*Aggressive strategies can yield 50+% savings
*Extend life and capacity of infrastructures
*Increased resiliency
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First Step: Benchmark Energy Performance

Lighting Other

Office Space 204 13%

Conditioning
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ID opportunities
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Data Center Energy Efficiency Opportunities

IT innovation

Virtualization

F_
\ Monitoring

High-efficiency
power supplies
Power management

Expand environmental range
Better air management
Improve Humidity Control
Free cooling

Move to liquid cooling

Optimized chilled-water plants

\

Power | -
Conversion &

—- DistAribution _____

Y
IT Load/
Computing
Operations

High-voltage distribution
High-efficiency UPS

Efficient redundancy strategies
Use of DC power

On-site generation
Including fuel cells and
renewable sources
CHP applications
(waste heat for cooling)
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Data Center Help

E CENTER OF T

DOE provides the followi ng data | = i — P
center services through the Center of -~ R
Expertise for Energy Efficiency In :
Data Centers:

savings.

e Tools

We partner with key public and private stakeholders to Increase energy-efficiency In data centers. The Center of £ Center of Expenise
. e S O u rC e S Expertise for Energy Efficiency in Data Centers offers technical support, tools, best practices, analyses and sty i
technologies to help federal government agencies and other organizations implement data center energy-efficiency 5% 240 Da# Sanore i
Importanc OF Energy
droven
50
Ld

projects. We are a Department of Energy facility located at Lawrence Derkeley National Laboratory.

e Training

Cett

Visit the training website for upcoming data center webinars: https://datacenters.Ibl.gov/

https://www4.eere.energy.gov/femp/training/
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Wendell Brase

Associate Chancellor — Sustainability
University of California, Irvine

Topic of Expertise: Laboratories

Submit Questions

www.slido.com event code #BBSummit, Room — Stump the Chumps
ENERGY




Key Components of a “Smart” Building

e Demand-controlled HVAC

e Many HVAC zones

e Right-sizing airchanges to
minimize reheat, as well as
cooling and ventilation energy

e Demand-controlled, high-CRI
LED lighting and more efficient
plug-loads




What is a “Smart Lab”?

“Smart Labs” are newly constructed or retrofitted laboratories that:
* reduce energy consumption by 50% or more
* improve safety performance

e provide a data stream that enables sustained precision
performance.




Components of a “Smart Lab”

 Fundamental platform of dynamic, digital control system
e Demand-based ventilation, zone-by-zone

e Exhaust fan discharge airspeed optimization
 Pressure-drop optimization

e Fume hood flow optimization

 Low lighting power density

e Commissioning with automated cross-platform fault detection.




Demand-Controlled Ventilation Architecture
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Co-Benefits of Smart Labs

e Real-time commissioning and rapid fault-detection

 Laboratories are therefore safer

e Cleaner indoor air and improved infection control

* Longer service life for reduced-speed, cooler mechanical components
 Reduced costs for chillers, boilers, central plant infrastructure

e Avoided carbon costs

e Deferred maintenance fixed/funded through energy savings

 Reduced maintenance expense, A/C water consumption and treatment,
improved reliability of research environment, improved illumination.



Summary of Smart Lab Benefits

* Energy savings 50-70 percent

 Smart Labs are safer

 No deterioration of performance due to continuous commissioning
 Lower maintenance costs and extended mechanical equipment life

* Lower capital expense for chillers, boilers, heat-pumps,
transformers, energy infrastructure

 Reduced overall carbon footprint.



Jen Muir
JK Muir LCC

Topic of Expertise: Wastewater Facilities
and the Energy/Water Nexus

Submit Questions
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Water Energy Nexus
Jen Muir, P.E.

Better Buildings Summait June 10, 2020
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Why Water?

U.S. Total = 75 billion kWh per year

3% of total U.S. consumption
Equal to entire residential demand of CA

More than pulp/paper & petroleum sectors combined
$4 billion/year

Critical Infrastructure




Pumping &
Clarification

Pumping Energy , Hetthode
15 Sys 5 Clarifiers
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Lo i)

“If we want to avoid exireme energy, we need extreme
efficiency.

Plant

-Daniel Gross, “Moneybox” column and senior editor at Newsweek

Second Stage
Pumping
Aeration

)
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DC Water
Codigestion

300 MGD

Part of DC Zero Waste
Initiative

Feasibility to accept food waste
at the wastewater facility for
anaerobic digestion

Modeling of digestion process &
cogeneration



Vancouver Waste Heat Recovery

* Goal: The Ci\gy plans to make all new
buildings in Vancouver energy
neutral by 2020.

e Strategy: Capture thermal ener%¥ n
untreated wastewater to provide heat
& hot water to nearby residential &
commercial buildings.

 Impact: Reduced heating related
ogreenhouse gas emissions by 60%.

* Sewage now su}})lplies 70% of the
energy to meet hot water demand

* Reduced heat production equipment
on buildings creates room for green
roofs and reduces maintenance




Philadelphia: Solar, Thermal, & Cogeneration

¢ (Goal: Reach Net-Zero at t Philadelphia
WWTPs

« Strategy: Minimize energy usage per MG
treated, and maximize energy extraction

 Impact: Northeast Plant is 54% energy
neutral

 The southeast plant uses sewage geothermal
installation

* Accepts aircraft deicer from airport for
increased methane production

¢ Southeast plant uses a solar panel system

* Beneficial biosolids reuse: agricultural & strip
mining reclamation




Daniel Mastin

New York-Presbyterian Hospital

Topic of Expertise: Hospitals

Submit Questions
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NewYork-Presbyterian Infrastructure Portfolio

6 Campuses Central Utilities:

Infrastructure Program under » 35,115 tons of chilled water capacity
management ~7.52M GSF » 1,176 KPPH of boiler capacity
Building average age ~ 60 years » 25.8 MW of emergency power
2,245 certified patient beds * 7.5 MW Co-Gen Plant

35

* 80,000 total infrastructure assets

* 13 central boilers
* 21 central chillers

5 NewYork-Presbyterian



Let's look at two hospitals, Hospital A and Hospital B. They have

HOS pltal S In Gen eral the same EUI of 400 kE.tu per square foot, and a.re identical

except that Hospital B has more full-ime equivalent workers per
square foot and more staffed beds per square foot. Because
Hospital B has more intensive activities, it is expected to have a

~50 '
* Make up ~5% of the to.tal commercial real higher EUI than Hospital A, based on ENERGY STAR scoring
estate square footage in the US models. Since Hospital B is expected to use more energy, but
actually uses the same energy, it earmns a higher score.
« Consume ~10% of the total energy in the f@\‘
commercial real estate sector / FTE worers: N
( \
| Bed3.1ﬂﬂl
« Median Hospital Energy Use 467 kBTU/sqft b
(Source EPA Data Trends Energy Use in ““hf-ni
. innn
Hospitals) 11 '.|=.=
(400) _ (<
EUI \

» Median Commercial Office Building 184
kBTU/sqft. (Source EPA Data Trends

i i i Note: Total number and fioor area of properties benchmarked
Energy Use in Commercial Office reflects cumulative data through EQTjﬁnabfsis of energy use
Bu||d|ng S) and operational characteristics includes 3,207 properties

benchmarked in the most recent 5 years. The data is self
reported and has been filtered to exclude outilers, incomplete
records, and test facllittes. Portfolio Manager is not a

+ Wide variety of hospital types; Academic polprinis il s s e e
Medical Center vs. Community Hospital www.energystar.gov/Dats Trends.

i Unitad States
w Environmental Protection
Ageancy

36 5 NewYork-Presbyterian



Challenges of Energy Efficiency in Hospitals

Buildings range in age from 1900’s to Cutting Edge Present Day;

Making improvements in older buildings may trigger other code requirements;

While not unique to Hospitals, Hospitals are subject to multiple regulatory bodies:

o Centers for Medicare & Medicaid Services
o Joint Commission

o State Health Department

o State & Local Code Authorities

Hospitals undergo a Joint Commission Survey every 18 to 36 months to maintain
Medicare/Medic-aide certification

37 5 NewYork-Presbyterian



Challenges of Energy Efficiency in Hospitals

New York has multiple ‘new’ (within past 10 years) regulations pertaining to energy efficiency:

Local Law 84 Benchmarking: Requires benchmarking of buildings annually
* Local Law 87: Energy Audits and Retro-Commissioning must be completed every 10 years

» Local Law 88: Requires upgrading lighting and lighting controls to meet a minimum of 2010 NYC
ECC or current code (which ever is more stringent)

» Local Laws 92 and 94: Require the installation of Green Roofs or a minimum of 4 kW of PV

anels when replacing roof Building Energy
P P 9 Efficiency Rating o ualto or greater than 85

Score is equal to or greater than 70

« Local Law 95 (aka Local Law 33): Building labeling law, uses B 75 o Z“ i“q v,
the benchmarking score established by LL84 to give buildings e
a letter grade;

s less than 55

_=JG "a -
Building did not submit required

sttt 5 -:!E benchmarking information
. . SR == Building exempted from
* Local Law 97: sets carbon caps on buildings based on square = ======_ w0y ENERGY STAR: program. )
footage and zoning. Exceeding the cap results in fines of
$268/ton

38 5 NewYork-Presbyterian



Challenges of Energy Efficiency in Hospitals

* Local Law 97: sets carbon caps on buildings based on square footage and zoning.
» Hospitals zoned as ‘I-2’

o 2024:0.02381 tCO2/sqft;

e 2030: 0.01193 tCO2/sqft;

e 2035: stricter emissions standard:

» Hospital Carbon Cap = Sqft. X 0.02381 tCO2/Sqft.

Fuel Type CO2e Coefficents Unit

Electric 0.00028896|ton CO2/kWh . ol ' . w“f
Natural Gas 0.00005311|ton CO2/kBTU
Fuel Oil 0.00007421{ton CO2/kBTU
District Heat 0.00004493|ton CO2/kBTU .3 %4 A
« Exceeding the cap results in fines of $268/ton R L > timore D

Washington D.C.

* Unintended Consequences:

» Is CO2/sqft the best metric to measure impact? e ? Ly T
» Discourage density? 5 5 BV TN \
Source: https://coolclimate.org/maps

39 5 NewYork-Presbyterian



https://coolclimate.org/maps

Challenges of Energy Efficiency in Hospitals

 NYP operates 24 hours per day 7 days per week;
« Operates at high occupancy (90%+ occupancy rate)
 Infection Control

» Strict requirements to maintain air changes,
temperature, humidity, and pressurization

e This can limit the efficacy of some energy efficient
sequences

» Aggressive chilled water reset may not be applicable
due to need to dehumidify the ORs

* May not be able to economize as aggressively as in
other building types

» Want to work above the ceiling?

e Don’t forget your HEPA cart!

40
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Challenges of Energy Efficiency in Hospitals

* Replacing an Air Handler serving a critical area?

 How will you serve it in the meantime?

« Maintaining critical operations during project significantly increase project costs

Before | g Post Week 2

a1 5 NewYork-Presbyterian



Addressing Challenges

* Project costs don’t always scale based on energy saved, especially in Hospitals

« Utility incentive programs typically designed for traditional Commercial building types
and don’t “move the needle”

* Industry should look to more tailored programs for specialized facilities

» Stack Values

* Provide values to multiple areas in addition to energy savings

Operations

Usability

Reduce Maintenance
Increase life span of assets
Reduce liability

Increase Resiliency

* Providing additional value beyond energy savings helps make projects ‘Go’

42 5 NewYork-Presbyterian



Addressing Challenges

» Chillers are required when OAT gets into the 60+ deg F.; during winter the
temperature can swing between freezing and 60+ deg. F multiple.

» Solution: Winterize the Cooling Towers to allow for year round operatlon
include plate and frame HX for waterside economizer -

* Energy (Water) Benefits:
* Reduce water use
* Less OA economizer reduces need for
humidification
* Reduce/eliminate the operation of less efficient
process chillers by connecting to central chiller
loop

» Other Benefits:
* Reduced chemical use to treat condenser water
 Removal of process chillers = Less equipment to maintain
* Increased resiliency process loads served by multiple sources
* Reduced labor, refilling/sterilizing the tower takes significant time

« Expected ConEd Incentive N
43 3 NewYork-Presbyterian



Chris Halpin, PE, CEM, CMVP, LEED AP, DOE
FEMP PF

NV5 Energy Efficiency Services

Topic of Expertise: High Security
Facilities/Other
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High Security Facilities & Implementation NVI5

Common Challenges:
1. High security
2. Continuity of

Operations
3. Lack of funding for
O&M
; 4. Deferred Maintenance
et L e | 5. Reduced availability of
FBI Lab — Quantico, VA LA County Sanitation Districts — Los Angeles, CA capital

Opportunity:
Explore alternative
approaches to funding
solutions to common
challenges

" FREEDOM

University Medical Center— Las Vegas, NV Pratt & Whitney Military Jet Engine Center — Middletown, CT



Critical Facilities — So much to do, so little funding! NW‘E

How to improve critical facilities resilience in a capital
constrained environment?

Steps:
1. Utilize what budgeted funding you can find, at least as a “seed fund” to
attract more capital
2. Consider an “Alternatively Financed” project
a) Energy Savings Performance Contract (ESPC)
b) Utility Energy Services Contract (UESC)
c) Enhanced Use Lease (EUL)
d) Energy/Resilience as a Service (E/RaaS)

“Mission Assurance through Energy Assurance” Col. Mark Corell, USAF Office of Energy Assurance



https://www.energy.gov/eere/femp/energy-savings-performance-contracts-federal-agencies
https://www.energy.gov/eere/femp/utility-energy-service-contracts-federal-agencies
https://www.nrel.gov/docs/fy18osti/71143.pdf

Critical Facilities — So much to do, so little funding!

NIVIS

How to improve critical facilities resilience in a capital constrained

environment?

Steps (continued):

3.

0N O A

Contact your USDOE Federal Project Executive to learn about
options and FEMP resources

Schedule joint call with FPE and Contracting Officer

Begin Project Acquisition Planning process

Develop and implement project/program

Enjoy benefits of avoiding “business interruption”

Repay financing for term of the contract



https://www.energy.gov/eere/femp/energy-savings-performance-contract-federal-project-executives

State/Local Government/NGOs NW\E

States/Local Governments/NGOs have similar challenges.
Critical facilities include hospitals, prisons, police/fire/rescue, etc.

Steps:

1. Utilize what budgeted funding you can find
2. Hospitals contact American Society of Hospital Engineers, members
allowed access to “Best Practices in Business Planning for Energy
Resilience”

Contact your State Energy Office, or NASEO about their programs
Submit for Federal assistance through:

a. FEMA's Pre-Disaster Mitigation Grant Program

b. USDA's Rural Development Energy Programs

5. Consider an ESPC, contact Energy Services Coalition
6. Contact your local utilities about incentives and grants

> W



https://www.ashe.org/aha-site-search?search_api_fulltext=energy&site=www_ashe_org
https://www.naseo.org/members-states
https://www.naseo.org/
https://www.fema.gov/pre-disaster-mitigation-grant-program
https://www.rd.usda.gov/programs-services/all-programs/energy-programs
https://www.energyservicescoalition.org/
https://www.dsireusa.org/

Private Entities NW‘E

Some private entities have similar challenges, especially “Business Continuity”.
Critical facilities include medical clinics, data centers, grocery/drug stores, gas
stations, etc.

Steps:

1. Utilize what budgeted funding you can find, at least as a “seed fund” to
attract more capital

2. Contact local Commercial Property Assessed Clean Energy (CPACE)
program, which allows for energy efficiency and renewable energy
Investments that are privately financed and repaid through local property
taxes over 20 years. Stays with property, not owner!

3. Conduct research about incentives and grants, and “on-bill financing”



https://pacenation.org/
https://www.dsireusa.org/
https://www.energy.gov/eere/slsc/bill-financing-and-repayment-programs

Panel Discussion
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Panel Discussion

» Round 1: Themed Q/A (10 minutes per topic)

e *Continuity of Operations
* Project Implementation
 Energy Management Best Practices

» Round 2: Remaining Questions from Slido
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Round 1: Continuity Of Operations

On a scale of 1-5, rate your building’s abllity to
continue essential operations during a disruption (e.g.,
grid outage, severe weather event, cybersecurity
attack)
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Panel Discussion

» Round 1: Themed Q/A (10 minutes per topic)

e Continuity of Operations
 *Project Implementation
 Energy Management Best Practices

» Round 2: Remaining Questions from Slido
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Round 1: Project Implementation

In one or two words, state your organization’s main
barrier for implementing projects.
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Panel Discussion

» Round 1: Themed Q/A (10 minutes per topic)

o Continuity of Operations
* Project Implementation
 *Energy Management Best Practices

» Round 2: Remaining Questions from Slido
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Round 1: Energy Management Best Practices

Briefly describe your top recommendation for an
energy management best practice.

Better
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Panel Discussion

» Round 1: Themed Q/A (10 minutes per topic)

e Continuity of Operations
* Project Implementation
 Energy Management Best Practices

» Round 2: *Remaining Questions from Slido
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Additional Resources

Smart Labs Accelerator Toolkit
- Video — Smart Labs UCI
- UCI Smart Labs Paper — Smart Laboratories Cut Energy
Consumption More Than Half
- Better Buildings Smart Labs Accelerator
- Better Buildings Data Center Accelerator
- Better Buildings Sustainable Wastewater Infrastructure of the Future
(SWIFt) Accelerator
- Combined Heat and Power (CHP) Resiliency Accelerator
- LBNL's Center of Expertise for Energy Efficiency in Data Centers

Better U.S. DEPARTMENT OF
@ Buildings’ ENERGY


https://betterbuildingssolutioncenter.energy.gov/smart-labs-accelerator-toolkit
https://www.youtube.com/watch?v=QGhLZ4hsKa4&feature=youtu.be
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/tools/UCISmartLabsInitiative_Feb222016.pdf
https://betterbuildingssolutioncenter.energy.gov/accelerators/smart-labs
https://betterbuildingssolutioncenter.energy.gov/accelerators/data-centers
https://betterbuildingssolutioncenter.energy.gov/accelerators/wastewater-infrastructure
https://betterbuildingssolutioncenter.energy.gov/accelerators/combined-heat-and-power-resiliency
https://datacenters.lbl.gov/

Better Buildings Solution Center

More than 2,500 solutions are available publicly
In the Better Buildings Solution Center

& Better
4 Buildings

Showcase Projects:
= Large and small buildings g
= All sectors
=  Specific building types such as schools, R A e e
hospitals, hotels, grocery stores, universities,
civic centers, libraries, offices and labs

S0OLUTIONS

BETTER BUILDINGS

uildings is an initiative of the U.S. Department of Energy (DOE) designed to improve the lives of the American people by driving

ovation. Through Better Buildings, DOE partners with leaders in the public and private sectors to make the nation's

s
..... commercial buildings and industrial plants more en

ergy efficient by accelerating investment and sharing of successful best practices.

Implementation Models (Playbooks):.
= Overcome barriers: finance, data, energy
management, staff training, community and
customer outreach, partnering with utilities,
and more
= Multi-faceted and applicable across sectors

Additional Resources, Toolkits, Case Studies

energy.gov/bbsc
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Better Buildings: Summer Webinar Series

{ UNLEASH PUBLIC SECTOR ENERGY

BEHIND THE METER
DISTRIBUTED ENERGY
RESOURCES:

BEST PRACTICES FOR INTEGRATING
DERS INTO COMMERCIAL BUILDINGS

Tk
) ’ NEXT-GENERATION BUILDING
. PERFORMANCE POLICIES:

= MAXIMIZING ENERGY SAVINGS AND
% ENVIRONMENTAL IMPACTS

July 8 July 16

STRATEGIES TO COMBINE
ENERGY + HEALTH UPGRADES
IN MULTIFAMILY HOUSING

PROGRAM DESIGN WITH
EVERYONE IN MIND:

LOW-INCOME SOLAR
PROGRAM STRATEGIES

July 21
July 9 y

CASE IN POINT:

OREGON'S RECENT EFFORTS TO
REDUCE PLUG LOAD ENERGY
CONSUMPTION

THE DYNAMIC DUO:

SAVINGS WITH FINANCING AND
TECHNICAL ASSISTANCE

July 14 July 22

EVERYONE HAS A
DATA CENTER:

HOW TO BE AN ENERGY
CHAMPION FOR YOURS

July 28

SUCCEED WITH
SUBMETERING:

B August 4

| HOW TO MAKE THE BUSINESS CASE
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https://betterbuildingssolutioncenter.energy.gov/better-buildings-webinar-series

Additional
Questions?

Please Contact Us

Follow us on Twitter
@BetterBldgsDOE

Better Buildings Solution Center
https://betterbuildingssolutioncenter.energy.gov/

General Inquiries
BetterBuildings@retechadvisors.com

Program Support
ksanderson@retechadvisors.com

@ Better
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Dale Sartor
Lawrence Berkeley
National Laboratory
dasartor@Ibl.gov

Wendell Brase
University of California,
Irvine
wcbrase@uci.edu

Jen Muir
JK Muir LCC
[enmuir@ikmuir.com

Chris Halpin

NV5 Energy Efficiency
Services
Chris.Halpin@nv5.com

Daniel Mastin
New York-
Presbyterian Hospital
dnm9096@nyp.org

Otto VanGeet
National Renewable
Energy Laboratory
Otto.VanGeet@nrel.gov

Rachel Shepherd

U.S. Department of
Energy, FEMP
Rachel.shepherd@ee.d

oe.qov

U.S. DEPARTMENT OF

ENERGY


mailto:dasartor@lbl.gov
https://betterbuildingssolutioncenter.energy.gov/
mailto:gtw@retechadvisors.com?subject=April%20Webinar%20-%20Part%201
mailto:ksanderson@retechadvisors.com
https://betterbuildingssolutioncenter.energy.gov/
https://twitter.com/BetterBldgsDOE
mailto:wcbrase@uci.edu
mailto:jenmuir@jkmuir.com
mailto:Chris.Halpin@nv5.com
https://www.google.com/imgres?imgurl=https://media-exp1.licdn.com/dms/image/C4E03AQF0LWKPJ6P0iw/profile-displayphoto-shrink_200_200/0?e%3D1587600000%26v%3Dbeta%26t%3DCJn7sHHeHSvutzqzWaLw5iQiWy657fHkmgM0FwaWBDQ&imgrefurl=https://www.linkedin.com/in/christopher-halpin-2b74a6b&tbnid=rNuGglnoA-BxUM&vet=12ahUKEwiW2vf1kr7pAhURWt8KHf1kBqkQMygAegUIARDPAQ..i&docid=EknYepXbdogoYM&w=200&h=200&q=chris%20halpin%20energy%20efficiency%20services&client=firefox-b-1-d&ved=2ahUKEwiW2vf1kr7pAhURWt8KHf1kBqkQMygAegUIARDPAQ
mailto:dnm9096@nyp.org
mailto:Otto.VanGeet@nrel.gov
mailto:Rachel.shepherd@ee.doe.gov
https://www.google.com/imgres?imgurl=https://media-exp1.licdn.com/dms/image/C4E03AQF0LWKPJ6P0iw/profile-displayphoto-shrink_200_200/0?e%3D1587600000%26v%3Dbeta%26t%3DCJn7sHHeHSvutzqzWaLw5iQiWy657fHkmgM0FwaWBDQ&imgrefurl=https://www.linkedin.com/in/christopher-halpin-2b74a6b&tbnid=rNuGglnoA-BxUM&vet=12ahUKEwiW2vf1kr7pAhURWt8KHf1kBqkQMygAegUIARDPAQ..i&docid=EknYepXbdogoYM&w=200&h=200&q=chris%20halpin%20energy%20efficiency%20services&client=firefox-b-1-d&ved=2ahUKEwiW2vf1kr7pAhURWt8KHf1kBqkQMygAegUIARDPAQ

	Slide Number 1
	Stump The Chumps: How to Optimize Critical Facilities 
	Housekeeping Items
	Today’s Moderators
	Agenda
	Follow along with Better Buildings, Better Plants
	Logistics - Slido
	Poll #1 
	Poll #2 
	Today’s Panelists
	What are Critical Facilities?
	Energy use in Critical Facilities 
	Common Themes from Today’s Panelists 
	Poll #3
	Slide Number 15
	Data Center Energy
	First Step: Benchmark Energy Performance 
	Data Center Energy Efficiency Opportunities
	Data Center Help
	Slide Number 20
	Key Components of a “Smart” Building
	What is a “Smart Lab”?
	Components of a “Smart Lab”
	Slide Number 24
	Co-Benefits of Smart Labs
	Summary of Smart Lab Benefits
	Slide Number 27
	�����Water Energy Nexus�Jen Muir, P.E.
	Slide Number 29
	Pumping Energy
	DC Water Codigestion
	Vancouver Waste Heat Recovery
	Philadelphia: Solar, Thermal, & Cogeneration
	Slide Number 34
	NewYork-Presbyterian Infrastructure Portfolio
	Hospitals in General
	Challenges of Energy Efficiency in Hospitals
	Challenges of Energy Efficiency in Hospitals
	Challenges of Energy Efficiency in Hospitals
	Challenges of Energy Efficiency in Hospitals
	Challenges of Energy Efficiency in Hospitals
	Addressing Challenges
	Addressing Challenges
	Slide Number 44
	High Security Facilities & Implementation 
	Critical Facilities – So much to do, so little funding! 
	Critical Facilities – So much to do, so little funding! 
	State/Local Government/NGOs 
	Private Entities
	Slide Number 50
	Panel Discussion�
	Round 1: Continuity Of Operations 
	Panel Discussion�
	Round 1: Project Implementation 
	Panel Discussion�
	Round 1: Energy Management Best Practices
	Panel Discussion�
	Additional Resources
	Better Buildings Solution Center
	Better Buildings: Summer Webinar Series
	Slide Number 61



