SERDP & ESTCP Webinar Series

Thank you for signing in early

The webinar will begin promptly at
12:00 pm ET, 9:00 am PT
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SERDP and ESTCP Webinar Series

= The webinar will begin promptly at 12:00 pm ET,
9:00 am PT

= Options for accessing the webinar audio

 Listen to the broadcast audio if your computer is
equipped with speakers

e Call into the conference line
o (669) 900-6833 or (929) 205-6099
o Required webinar ID: 708-683-274

* YouTube live stream
o https://www.youtube.com/user/SERDPESTCP

= For questions or technical issues, please email
serdp-estcp@noblis.org or call 571-372-6565
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through Advanced Building
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SERDP & ESTCP Webinar Series

Welcome and Introductions

Rula A. Deeb, Ph.D.
Webinar Coordinator
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DOD = ERPA = DOE




$SERDP $ESTCP

Webinar Agenda

= Webinar logistics (5 minutes)
Dr. Rula Deeb, Geosyntec Consultants
= Overview of SERDP and ESTCP (5 minutes)

Mr. Timothy Tetreault, SERDP and ESTCP

* Improving Building Efficiency through Advanced
Controls (55 minutes + Q&A)
Mr. Dave Vigliotta, Slipstream
Dr. Xiaohui "Joe" Zhou, Slipstream
Mr. Gwelen Paliaga, TRC

= Final Q&A session
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Zoom Instructions

* Download Zoom
 https://zoom.us/download

* |f you cannot download Zoom, you can view the
slides using an internet browser
« Create a free Zoom account (https://zoom.us/signup)
« Use a compatible browser (Firefox, IE or Edge)

 View the webinar at
https://success.zoom.us/wc/91644633238/join

* |f the material is not showing on your screen or if
screen freezes

« Key in Ctrl + F5 to do a hard refresh of your browser

SERDP & ESTCP Webinar Series (#125) 6
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Zoom Instructions (Cont'd)

* |f you are connecting to computer audio
* Click the arrow next to the “Join Audio” button
» Select test “Speaker and Microphone”
* Follow prompts

= |f you experience difficulties with the
audio, call into the conference line

* (669) 900-6833 or (929) 205-6099
* Required webinar ID: 916-4463-3238

SERDP & ESTCP Webinar Series (#125) 7
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In Case of Continued Technical
Difficulties

= Download a PDF of the slides at
https://serdp-estcp.org/Tools-and-
Training/Webinar-Series/01-14-2021 and call
into the conference line
- (669) 900-6833 or (929) 205-6099
* Required webinar ID: 916-4463-3238

= We will also be live streaming the webinar on
the SERDP and ESTCP YouTube channel

 https://www.youtube.com/user/SERDPESTCP

SERDP & ESTCP Webinar Series (#125) 8
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How to Ask Questions

* Find the Q&A button on "
your control bar and type in
your question(s)

= Make sure to add your
organization name at the
end of your question so that Welcome
we can identify you during
the Q&A sessions

Type your question here...

SERDP & ESTCP Webinar Series (#125) 9
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SERDP and ESTCP
Overview

Timothy Tetreault
SERDP and ESTCP
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SERDP

= Strategic Environmental Research and
Development Program

= Established by Congress in FY 1991
 DoD, DOE and EPA partnership

= SERDP is a requirements driven program
which identifies high-priority environmental

science and technology investment
opportunities that address DoD requirements

* Advanced technology development to address
near term needs

* Fundamental research to impact real world
environmental management

SERDP & ESTCP Webinar Series (#125) 11
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= Environmental Security Technology
Certification Program

= Demonstrate innovative cost-effective
environmental and energy technologies

« Capitalize on past investments
 Transition technology out of the lab

= Promote implementation
* Facilitate regulatory acceptance

SERDP & ESTCP Webinar Series (#125) 12



Program Areas

= Environmental Restoration

» |nstallation Energy and
Water

= Munitions Response

= Resource Conservation and
Resiliency

= Weapons

Systems and
Platforms

SERDP & ESTCP Webinar Series (#125)




Installation Energy and Water

Smart and secure installation
energy management

* Microgrids

 Energy storage

* Ancillary service markets
Efficient integrated buildings and
components

» Design, retrofit, operate

* Enterprise optimized investment
 Advanced components

» Intelligent building management
* Non-invasive energy audits
Distributed generation

» Cost effective

* On-site

 Emphasis on renewables

SERDP & ESTCP Webinar Series (#125)
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Date Topic
VEN e[l vk Improved Approaches for PFAS Sampling and Treatment

e ki Advances in the Detection of Submerged Unexploded
Ordnance in Marine Environments

2oy ik Managing Chlorinated Solvents in Groundwater Using
Biological Treatment

March 11, 2021 New Resource Conservation Paradigms on DoD Lands

March 25, 2021 Safer Alternatives for Surface Engineering and Structural
Materials in Weapons Systems and Platforms: A Fred
Lafferman Tribute Webinar

April 8, 2021 Advances in Understanding PFAS Ecological Risks

April 22, 2021 Innovative Approaches to Monitor and Survey At-Risk
Species on DoD Lands

SERDP & ESTCP Webinar Series (#125)
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For upcoming webinars, please visit

http://serdp-estcp.org/Tools-and-
Training/Webinar-Series
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Improving Building Efficiency
through Advanced Controls

David Vigliotta, Slipstream
Xiaohui “Joe” Zhou, Slipstream [\
Gwelen Paliaga, TRC [ ¥ %
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Project Objectives and Approach
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Presentation Outline

= |ntroduction

* Project approach

= Training modules and topics

= Online training resource demo
= Q&A session 1

» ASHRAE Guideline 36

 QOverview, benefits and field demonstration
= Q&A session 2

Note: ASHRAE = American Society of Heating, Refrigerating and Air-Conditioning Engineers
SERDP & ESTCP Webinar Series (#125) 19
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Introduction
= Problem statement oy ‘“mmES|OCTRE"

« Advanced controls could i
result in an average of — i
~30% savings - E':

« Huge knowledge gap LS
within DoD ]

« ESTCP projects show 3 @“{;@I{ﬁ'
promising results

= Technology transfer

* Develop and deliver a
comprehensive education
and training curriculum

» Disseminate concepts and
applications to multiple
target audiences

SERDP & ESTCP Webinar Series (#125) 20
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Objectives

* Improve understanding and awareness

= [ncrease knowledge gap of key building controls concepts

» Educate managers and engineers on ASHRAE Guideline 36
= Teach re-tuning and continuous commissioning using BAS

= Influence the Unified Facilities Guide Specifications

Building
automation

Note: BAS = building automation systems
SERDP & ESTCP Webinar Series (#125) 21



TASK1
Outreach and
TainingManning @ === pescssssscsrcsscstssesaessssanrnrsasssnsansisshecas

Task 2 (High level, shorter sessions)
Training Topics for DoD Energy Managers

v
TASK 2 1. Fundamentals of Building Control Systems

Intallation

R 2. Commaon Advanced Control Strategies

3. Energy Modeling, Intelligent Building Operation,
TASK 3 ! and Advanced Energy Performance Monitoring

Engineers and i
4. Three CP Demonstration Projects
Building Operators EST ra jec

5. Introduction to ASHRAE Guideline 36, Field
Demonstration

Task 3 (Detailed, in-depth sessions)
Training Topics for DoD Engineers and Operators

1-5 included in Task 2 above, plus:
6. Confinuous-commissioning

7. Re-tuming

SERDP & ESTCP Webinar Series (#125)
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Do luminaire level lighting controls live up to their promise?
5 " y
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Webinars
and videos
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Virtual trainings
and conferences

Fverybogy |

Facilities standards
updates
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Training Modules and Topics

Xiaohui “Joe” Zhou, P.E.
Slipstream

BYSERDP
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Online Training Resource Demo

= For DoD energy managers

= Four modules
* Fundamentals of building control systems
« Advanced control strategies

* Energy modeling, intelligent building
operations, and advanced energy
performance

* Three control related ESTCP projects

= Total of 16 short sessions (10~20
minutes)

SERDP & ESTCP Webinar Series (#125) 25
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Online Training Resource Demo

= For DoD energy engineers and facility
operators

= Four modules, a total of 22 hour-long
SessSIons
* Fundamentals of building control systems
* Advanced control strategies

* Energy modeling, intelligent building operations,
and advanced energy performance

* Four control related ESTCP projects
 Existing building commissioning

= Expect to be ready before June 2021

SERDP & ESTCP Webinar Series (#125) 26
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Online Training Resource Demo

©ue»

Building Controls for Energy
Managers

Overview

Did you know that advanced building controls and energy management
strategies could result in an average of nearly 30% energy savings?
Unfortunately, there is an industry-wide knowledge gap that addresses how to
utilize advanced controls to capitalize on energy savings and ensure buildings
run at peak performance.

SERDP & ESTCP Webinar Series (#125) 27



Building Controls for
Energy Managers

Course overview R

a8 Fundamentals of Building Control
Systems

slides for Fundamentals of
. Building Control Systems courses
1.1-1.4

0%

BE Advanced Control Strategies

0%

SERDP & ESTCP Webinar Series (#125)

Speakers

Xiaohui “Joe” Zhou, Principal Engineer,
Slipstream

Xiaohui "Joe” Zhou is a principal engineer at
Slipstream headquartered in Madison, WI.
Joe's has 25+ years of experience in building
controls and his current areas of research
focus on the emerging technology and
product field testing and verification. Before
joining Slipstream, he worked for several
organizations including 15 years with the
lowa Energy Center and 2 years with Johnson
Controls. He served as principal investigator
for multi-million-dollar R&D projects
sponsored by U.S. DOE, DOD, DOC, ASHRAE,

e a2 dmm e m mmm b nf ACTIPAT ol
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Online Training Resource Demo

BE Fundamentals of Building Control Systems
1of12

Building Controls for
Energy Managers 1.1a. Introduction to Building
Automation System Architecture

Video

Course overview R

g- Fundamentals of Building Control

Systems Intro. video

— 8%

UFC 5-Level Architecture
1.1 Introduction to Building Auto... 2/6

1.1a. Introduction to Building Autom...

LanWasks with

1.1b. Quiz 0/3
Which one of the following acrony...
There are two types of field contr..
According to Unified Facility Crite...

1 1~ Corvear #

SERDP & ESTCP Webinar Series (#125) 29
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Online Training Resource Demo

Fundamentals of Building Control
Systems

1L Introduction to Building Auto... 2/6

1.1a. Introduction to Building Autom...

1.1b. Quiz 0/3
Q1 Which one of the following acrony...
Q2 There are two types of field contr...

Q3 According to Unified Facility Crite...

1.71¢. Survey o

1.2. BACnet, LonWorks, and Niag... 0/3

1.2a. BACnet, LonWorks, and Niagar...
1.2b. Quiz

1.2c. Survey

1.3. Basics of HVAC Controls - Co... 0/3

SERDP & ESTCP Webinar Series (#125) 30
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Online Training Resource Demo

Building Controls for
Energy Managers

Course overview R

g- Fundamentals of Building Control
Systems

- 8%
1.1 Introduction to Building Auto... 2/6
1.7a. Introduction to Building Autom...

1.1b. Quiz 0/3

Q1 Which one of the following acrony...

Q2 There are two types of field contr...
Q3 According to Unified Facility Crite...

1 1n Coruens -

(12 A EB

SERDP & ESTCP Webinar Series (#125)

BB Fundamentals of Building Control Systems
20f12

A f

1.1b. Quiz

Which one of the following acronyms does NOT describe a modern building
automation system?

A | BAS

B | DDC

c | EMIS

31
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Online Training Resource Demo
B8 Fundamentals of Biling Contrlsystems

Building Controls for

Energy Managers llc. 5urvey
It is very important for us to obtain feedback on this
curriculum. Please complete this very brief
evaluation to help us improve our services to you.
Your feedback is sent to us anonymously.

Course overview W

Fundamentals of Building Control
a8 Systems

— 8%

1.1 Introduction to Building Auto... 2/3

1.7a. Introduction to Building Autom... +

Evaluation of: 1.1 Introduction to Building

1.1b. Quiz Automation System Architecture

1.1c. Survey

1.2. BACnet, LonWorks, and Niag... 0/3

Overall, how would you rate this session?

() Excellent

() Wery good
() Good
) Fair

1.2a. BACnet, LonWorks, and Niagar...

(12 A EB

SERDP & ESTCP Webinar Series (#125) 32
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Online Training Resource Demo

aA

Building Controls for
Energy Managers

Slides for Fundamentalis of
Building Control Systems courses
1.1-1.4

Course overview W

a8 Fundamentals of Building Control
Systems

— 8%

Slides for Fundamentals of .
. Building Control Systems courses
1.1-1.4 Download document
o

eeSbaaee3cet343e7d5ffe233eaB88764edc5c5bd.pdf i

B Advanced Control Strategies

(1) A mE

SERDP & ESTCP Webinar Series (#125) 33
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Online Training Resource Demo

a -slipstream.coassemble.com o) 7 —sli )
¢ p ) 2 ¢ [ ® slipstream.coassemble.com & 2! { @ o p-slipstream.coassemble.com C 2

QESTCP ) () QESTCP 2) (2] oesicP o

=a. Video Introduction
to Building Automation
System Architecture

X

Building Controls for Energy Managers

Intro. video

=71 Fundamentals of Building Control
Systems
Building Controls for Energy $esTCP — 8%
Managers
lipst . o
R Introduction to Building
Automation System 1. tion to Building i 3
Architecture System Architecture
Due date Expiry date »»slipstream 11a. Video Intro
[ 7 [
3 11b. Quiz &
Introduction to Building Automation
System Architecture
1lc. Survey ®
1.2. BACnet, LonWorks, and Niagara 0/3
Framework
- Fundamentals of B...
Overview —
1.2a. Video &
< @ i < @ L] < @ U

Portable Device Views - Vertical
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Online Tralnlng Resource Demo

{ @ estcp-slipstream.coassemble.com c)
QESTCP +»)» © soe
) slipstream
rundamnu:a of Building ...
< @ th

©ESTCP
¥ slipstream - Sy
Introduction to Building
Automation System
nnnnnnnnnnnnnnnnnnnnnn Archltecture
¥ slipstream

Portable Device Views - Horizontal
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Online Training Resource Demo

= Hosted at Slipstream Learning
Management System (LMS) platform

= Education materials available at no cost
to DoD audiences and stakeholders

* One-time registration at
https://estcpcoassemble.paperform.co/

» Slipstream LMS platform web address
https://estcp-slipstream.coassemble.com/

SERDP & ESTCP Webinar Series (#125) 36
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Q&A Session 1
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ASHRAE Guideline 36

* Introduction to ASHRAE Guideline 36
= Benefits of ASHRAE Guideline 36

= Demonstration projects

= Preliminary results

» HVAC and lighting integration

= Market development

SERDP & ESTCP Webinar Series (#125) 39
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ASHRAE Guideline 36

» Based on industry best
practices

 ASHRAE standing committee
with broad representation

« Consensus process

« Multiple rounds of public
review

* First published in 2018

 Now under continuous
Improvement

SERDP & ESTCP Webinar Series (#125)

ASHRAE Guideline 36-2018

High-Performance

Sequences of Operation
for HVAC Systems

Approved by ASHRAE on |une 4, 2018,

This Guideline is under bya Smndiq ideline Project Committee (SGPC) for which heSmn
dards Committes has established a docemented p nmun regular publication of addenda or revisions, including

dures for timely, or.umemsd CONS ensus action on requests for change to any part nlmeG Idelne Thed'nr\gesmnmal
form, instructions, and deadlines ey be obtained in elec( e farm fram the ASHRAE® wabs te (wiww ashrae org) or in
paper form from the Semnior Manager of Standards. Thelmed mo{an.hSHRAEG ideline rmay be purchased from the
ASHRAE website (www_ashrae.org) or fr nmASHFAECus:anerSmlce 1791 Tullie Circle. ME, Atlanta, GA 30329-2305.

E-mail: orders(@ashrae org. Fax: 678-539-2129. Telephone: 404-636-8400 (worldwide), or toll free |- 800-527-4723 (for
orders in LIS and Canada). For reprint permission, go to www.ashrae org/permissions.

© 2018 ASHRAE ISSM 1049-894X
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ASHRAE Guideline 36

ASHRAE GUIDELINE 36

Uniform, best-in-class sequence of operations for HVAC systems to
maximize efficiency, performance, and control

o :
. _ 2 w | Generic thermal zones, VAV
2 Written sequences, points O . .
~1 _ terminals, fan powered terminals,
lists, control diagrams & e QO _ _
@) _ _ ez Q| single- & multi-zone systems, and
.| embedded instructions S A
O dual duct systems
. General logic: VFD . VAV terminal dual- . Demand-based Demand-controlled
minimums, trim & maximum logic temperature & ventilation (Title 24
E respond, rogue zones, pressure resets & ASHRAE 62.1)
(a'ad equipment staging,
= alarms
=
<
E . Real-time fault Demand . Hierarchical . Economizer:
detection & limiting alarm sequencing, high limit
diagnostics suppression lockout, building

pressure control

SERDP & ESTCP Webinar Series (#125) 41



ASHRAE Gwdellne 36
Title, Purpose, Scope

= Title

« High-Performance Sequences of Operation for HVAC
Systems

= Purpose

* Provide uniform sequences of operation for HVAC
systems
o Maximize HVAC system energy efficiency and performance
o Provide control stability
o Allow for real-time fault detection and diagnostics
= Scope
« Detailed sequences of operation for HVAC systems

* Functional tests to confirm implementation of the
sequences of operation

SERDP & ESTCP Webinar Series (#125)
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Benefits Across HVAC Industry

Standardization + High Performance Sequences =

Facilities Owner/ Design  Controls Controls Commissioning

Management Customer  Engineer Contractor Manufacturer Agent

Reduced
Energy energy use &
costs

Reduced staff :

. .. Lower design Less  Less effort

IgldElnhielifol  training & . Less effort to
& construction effort to to

Effort maintenance : : test
cost costs design implement

Fewer Improved
Occupant occupant thermal
complaints comfort
Bundln.g Improyed Higher quality
operations operations
Market share Increased market demand

Increased customer satisfaction

SERDP & ESTCP Webinar Series (#125) 43
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Energy Savings and Payback Potential
Previous Research Promising Results
= 555 County Center

 Full controls modernization

* Whole building savings
o 15% electricity
o 56% natural gas

e 6.7 year payback
= Partial G36 sequences

* 7 buildings for ASHRAE
RP-1515

« HVAC savings of 10-30%
« <1 year payback
= Simulation studies
« ~30% whole building savings

Note: G36 = ASHRAE Guideline 36
SERDP & ESTCP Webinar Series (#125)
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Save Energy While Eliminating

Overcooling

= ASHRAE research results
(RP-1515)

* Improved zone controller
sequences

* Use dual-maximum sequences

* Allow minimum airflow to drop to
ventilation rate

= Energy savings
e <1 year payback

= Eliminated overcooling | i Ay i
ravay lle unlt mg
» Decreased cold discomfort by U é
950% (in summer) it JJ h].

* Increased average zone
temperatures ~2°F

ms | VAV Systemt ﬁin Design
uildi ipnant ompliance
/] '
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G36 Demonstration and Market
Development

fand. CALIFORNIA i, | TR
. ) ENERGY COMMISSlON OPPORTUNITY.

Hardware BAS Optimization = Measurement Lessons Market
Upgrade HVAC Controls & Verification Learned Development
Sequencing Tools
ASHRAE Guideline Resources
36 BAS Industry

Transformation

SERDP & ESTCP Webinar Series (#125) 46
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Demonstration Sites
California (CEC): 7 Sites in Progress

Hardware + Software

I I I I I I I I I I I I I I I I I I —

CSUDH LaCorte Hall KP Vallejo

Office Building University Building Medical Office Building
Whittier Dominguez Hills Vallejo

IEEEENS S S S IS IS LSS IS DaaESS DBEESS S DBEaISS S S S e s e

KP Whittier Medical

\
|
|
|

/

—_

KP Pleasanton Contra Costa College KP Oakland
I Data Center and Office Admin Office Building Medical Office Building I
Pleasanton Richmond

Software Only

Note: CEC = California Energy Commission
SERDP & ESTCP Webinar Series (#125) 47
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Demonstration Sites
New York (NYSERDA): 4 Sites Being Selected

Hardware + Software

TBD Sm. Comm. ’ B m. Comm.
Bldg 1 Bldg 2

New York State New York State

N.
O
|
l

J

- m. Comm. - B m. Comm.
Bldg 3 Bldg 4

New York State New York State

, Software Only
Note: NYSERDA = New York State Energy Research and Development Authority

SERDP & ESTCP Webinar Series (#125) 48



Field Demonstration Progress

Site

Site

Site Selection
Gather Site Data

KP Vallejo MOB

CCC SAB

KP Pleasanton Data Center
KP Whittier MOB Phase 1
KP Whittier MOB Phase 2
CSUDH LaCorte Hall

KP Oakland SMOB

KP Fresno MOB

SERDP & ESTCP Webinar Series (#125)

Develop Seguences

Design

Develop Bid

Documents

Issue Bid Documents

Bid

Controls Contractor

Selection

Submittal Reviews

Construction

Hardware Installation

Implement

Programming

Commissioning

Functional Tests
Trend Review

Reporting

_U!
n
=
[+
[
<T
)
£

a7}
s [
3] =
pul P
= o
i [«1
[} [T
o o
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Energy Savings Results
= Medical Office Building in Vallejo, CA

Whole Building Electricity Savings

Business as Usual

—_ 250
-; )
I
_“c- i
S 40000 ; 200
~ i
Tl |
e i
O 30,000 ! 150
= !
Q. I
|
= |
w 20,000 I 100
 — !
] !
LY !
|
& 10,000 | 50
| ™ |
v i
5 | Cooling Degree Days Base-50°F
0 T T . T T T T T T T T T T 1 '0
2R 0 0 0 D w0 D0 o K00 0 & oG oH 0
|
P 1| = > | 5
Baseline Period Retrofit Period Post-Retrofit Period
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Energy Consumption [kWh/wk]

Energy Savings Results

100,000
Baseline Energ
80,000
60,000
40,000
20,000
0 s P
® @ o .o s
<

Business as Usual

y

Cooling Degree Da
T T T T

I
i Measured Energ

4

Jun-18-
Jul-18 4
Jan-19 +
Feb-19 ey
Mar-19
Apr-19
Jun-19
Jul-19 4
Aug-19 1
Sep-19 1
Oct-19
Nov-19 1
Dec-19 -

o | Aug-18 -
3 Sep-18 -
Oct-18 *'
Nov-18 1
Dec-18 ~

v

Baseline Period
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Retrofit Period Post-Retrofit Period

= Medical Office Building in Vallejo, CA

CHW Energy Savings

250

200

150

100
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Energy Savings Results
= Medical Office Building in Vallejo, CA

HW Energy Savings

- 2,500 Baseline Energ | ; 250

x i |

.E : : Business as Usual

“ ] "

€ 2000 : | 200 o
o i | 8
£ ! -
[ : Savings g

1,500 i 150

5 ! o
I a
g 1,000 100 B
B | <
(=] i \

Y 500 : | 50 ®
> ! ! =
g |

[ Heating Degree Days Base-65°F
(1T 0 . ! s : . . : 0

oA T B U R R
§ 853852958548 83385223888¢538
1 B > | |
Start of Installation Cutover Complete Commissioning Complets
B il > | | -

Baseline Period Retrofit Period Post-Retrofit Period
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Preliminary Results: Energy and
Payback

HVAC Savings Whole Estimated Simple Project Scope
(%) Building First Paybac
CEVITS Costs* ($) k (yrs)
(%)
KP Vallejo Medical 78% electricity 22% $1.7M * 8 yrs | Complete hardware
Office Building 40% CHW electricity | ($8.86/sqft) retrofit to replace
61% HW existing pneumatic
VAV controllers
Contra Costa 38% Fan - $41k 10 yrs | Re-programming
Community College 35% CHW ($0.77/sqft) only
Admin Building 4% HW
KP Pleasanton Data 52% Fan - $24k ** 3 yrs | Re-programming
Center Offices -0.5% CHW ($1.00/sqft) only
12% gas

= Final results will be included in final reports
« CEC EPC-17-001 Best-in-Class & NYSERDA PON 3519 Plug-and-Play

Notes: * = construction scope was beyond G36; proportion specifically for G36 scope was estimated;
** = estimate based on other projects
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Market Development

» Goal: Standardize, pre-programmed, and
vetted programming

‘ . BUSINESS AS USUAL - LEVEL OF EFFORT . 636 MODEL - LEVEL OF EFFORT ‘

DESIGN . CONSTRUCTION . COMMISSIONING

v

v v

Hardware Software Design /

Hardware Specification | Software Specification Design / Install Install

b >~
Streamlined based on :

following G36
schematics

-~
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Logic is pre-tested at factory.
Engineer references

636, instead of Contractor uses pre- '
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(G36 Libraries
Factory Application Libraries

Status August 2020
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in creating Libraries in Partial libraries Full libraries
released
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Conclusions

= Standardization leads to benefits across
the HVAC industry

= Whole building energy savings
* Up to 30%
« ~ 3-10 year payback

= BAS manufacturers are creating factory
application libraries

= Anticipate decreased costs and
streamlined process with standardization
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Benefits to DoD

= (36 retrofit widely applicable across DoD
buildings

= (Good energy payback to support BAS
modernization

» Standardization improves facility
operations across sites and portfolios
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For additional information, please visit
https://www.serdp-estcp.org/Program-

Areas/Installation-Energy-and-
Water/Energy/Conservation-and-Efficiency/EW19-5055

Speaker Contact Information

dvigliotta@slipstreaminc.org; 608-210-7143
jzhou@slipstreaminc.org; 608-210-7155
gpaliaga@trccompanies.com; 510-224-4496
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Q&A Session 2
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The next webinar Is on
January 28, 2021

Improved Approaches for PFAS
Sampling and Treatment
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Survey Reminder

Please take a moment to complete the
survey that will pop up on your screen
when the webinar ends
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