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PIER Buildings Program
Who We Are
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PIER Buildings Program:
What we're targeting...

Overall Non-Res End Use Electric Intensity

=
=
PUBLIC INTEREST ENERGY RESEARCH

"Research Powers the Future"




California Energy Commission

Non-Res Electric Consumption by End-Use Type

Hotels/ Motels
4% Miscellaneous

12%

Hospital/ Healthcare
13%

Colleges
3%

Small Offices
6%

Schools
3%

Warehouses
6%

Restaurants
5%

Retail
10%
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Commercial Electric Use

ExtLight
6%

13% Intlight

29%

Space
Heating
2%

Cooling 11%
15%
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Residential Electricity Use

Space Cooling Water
10% Heating

Furnace Fan 3%

1%
Space Heat
3%

Clothes
Dryer

3% Plug Loads:
- Appliances
- Electronics

Lighting
24%

Cooking
4%

Pool Pump
4%
Freezer Refrigerator
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California Energy Commission

PIER Buildings Program
Most projects developed through competitive solicitation
next: example solicitation documents
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California Energy Commission

Typical Proposal Sections:

® Problem Statement
Goal of the proposed project
Objectives of the project

Benefits to California ratepayers
Narrative Scope of Work with deliverables
Related Research

Team

Cost estimate
Schedule

Market connections, partners, and cost share

psel’
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10

Selection Criteria:
1. Does proposal address an important energy-related issue?

2. Is theissue not adequately addressed by competitive or
regulated markets or by existing research?

3. Could the proposal significantly impact the issue?

Are the team members well qualified to carry out the
proposed research and to follow through to marketplace?
(commercialization, regulatory and rule making, etc)

5. Are the budget and schedule appropriate for the project?
Are market connections adequate?

Is there cost share at an appropriate level?
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California Energy Commission

PIER Buildings Program
next: What PIER Buildings has funded.
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PIER Buildings Funding- Electric
2005-2011

__--—~\\-,, ~

Other Areas

$5,739,908
LA Lighting and Controls

$9,980,691
_i‘l"n_

Indoor Environmental
Auali

$13,048,950

: HVAC and Controls
Water Heating and $14,782,601
Distribution
$1,273,201
2%

. k. Codes and Standards 222 PROJECTS
iaing Envelopes &S g7 922,859 TOTALING $ 90,962,050

Fenestration
12%
$6,009,529
8%
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PIER Buildings Portfolio:
Why Air Conditioning is Important

Cal ISO Daily Peak Loads
January 1, 2000 - December 31, 2000

Feak Day August 16 -
43.5 GW

45 -

Commercial AC

Residential AC
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PIER Buildings Portfolio:
Some highlights...HVAC

Hot Dry Optimized Air Conditioner:

« reduced dehumidification

» efficient at high temperatures |

. Optimized fan air flow Sens EER 115/80/63 Sens EER 115/80/67

« commercially available OSEER 12 DSEER 13 WHDAC|
components e S
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PIER Buildings Portfolio: Unirersity of CaMBERERIE
Some highlights...HVAC WesTERgIC cor N

Western Cooling Efficiency Center

Reduce cooling system electrical demand and
energy consumption in the Western United States

« Partnering with stakeholders

« ldentifying technologies

» Conducting research and demonstrations
» Disseminating information

* Implementing programs

LA,
AquacChill
Ultra-Efficient Evaporative Condensing System

by

ZaBEUTLER
CORPORATION

g

Seeley
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PIER Buildings Portfolio:
Some highlights...HVAC

Radiant heating and cooling:
 eliminates most fan energy
* utilizes large floor/ceiling area

» reduced temperature differentials
* large thermal mass

 Title 24 standards proposals

WESTERN COOLING
EFFICIENCY CENTER

Walmart

Save money. Live better.
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PIER Buildings Portfolio:
Some highlights...HVAC Field Investigations

Could airflow be a problem
in these dcts? |

o

Furnace Fan Air Flow and Watts

500

19 of 69 Meet 2008 Standard

450

L3P
400 %
-

350

0.3 04 05 06 07 IR:] 0.9 1
Fan Watts/CFM
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PIER Buildings Portfolio:
Some highlights...HVAC Automated Diagnostics

‘ Field Bankof America %%~
~] ?Dlagnostics

Cost Savings Opportunities Per Year By Degree Of Difficulty

$6,770,052

DOSEINSIESEN O,
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PIER Buildings Portfolio:
Some highlights...HVAC Training

LearnHVAC:

Visual training tool
Developed PIER and NSF
Uses building simulation
Available free to schools
http://www.learnhvac.org/
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Proposed initiatives...HVAC

Improved diagnostics for small systems?

Improved efficiency of conventional gas furnaces?
Improved fan efficiency? Reduced air flow resistance?
Training for technicians and inspectors?

More field study?

cr
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PIER Buildings Portfolio:

Some highlights...Lighting
California Lighting Technology Center

Work with manufacturers
Practical designs developed

Coordinate incentive programs
Training next generation

PHILIPS
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PIER Buildings Portfolio:

Some highlights...Lighting
Integrated Office Lighting System

Finelite

3, 6, 9W LED fixtures
Custom configuration
Occupancy sensor

lam
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PIER Buildings Portfolio:
Some highlights...Lighting

Dual-loop photo sensor dimming

WattStopper

Open- and closed-
loop

self-commissioning
ends over-dimming

Walmart

e money. Live bette
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PIER Buildings Portfolio:

Some highlights...Lighting
Advanced Plasma Lighting

 Topanga

« High-output

* More efficient than
LED, fluorescent, HID

* Luminaire developed

lam
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Proposed Initiatives...Lighting

Daylight integration?

Advanced occupant awareness?

Develop advanced lighting sources? Fixtures?
Performance appraisal of lamps and fixtures ?
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PIER Buildings Portfolio:

Some highlights...Envelope and Design

HEED (Home Energy Efficient Design)
Murray Milne UCLA : Early phase design iteration

o HEED 4.0 (Build 15. Mar 28, 2011) BER]
& Y] A F
e = | 2 8 4 D%
Ex | masc | pavanced | Evabate | Uteary | pree | marent | advie | e | abeue
Orlentation Project : chris house
‘Scheme 4 : Chris 3rd Building Type: SINGLE FAMILY RESIDENCE

City Location:  Sacramentn

noRTH

Sundise in Summer

< HEED 4.0 (Build 15, Mar 28. 2011) E]@ Sunset in Sumemer

e == = 5 2
il = = | 2% 8 &| N| ¥ et - S
Exit | Basic | Advanced | Evaluste | Library | Prink | Manual | Advice | Help | About
Floor Planner Project : chris house
scheme 4 : Chris 3rd Building Type: SINGLE FAMILY RESIDENCE Sunset in Winter @ -~ sunrise in Winter

City Location: Sacramento

Ground Floor Up

i SOUTH

[ ek and

Fill in your Floor Plan:
Click or Drag to fil or erase areas
Eath orid square Is 4 x 4Feet,
In“Your Initial Design Data you specified:
Total Area was 1200 saft,
Humber of Stories was §
In this Current Plan:
Total Floor Area is 1232 soft,
Area of this floor is 1232.00 scft.
Qverall Width of this plan is 44 feet,
Overal Depth of this plan is 25 Feet.,
Coverage of overall wickh x Depth is 100 %

Front i Faing 55 degrees Wesk of Narth,

rocaoire | oot | [N
£ HEED 4.0 (Build 15. Mar 20, 2011) M=

= N oy
il = = | A% & | | v
Exit Basic | Advanced Evaluate Llhrary Print. Manual | Advice Ha\p ahout

Energy Costs Project : chris house
Scheme 4 : Chris 3rd Building Type: SINGLE FAMILY RESIDENCE

City Location: Sacramento
Dollars Energy Cost

— 1. Meets Energy Code Air Conditioner

2. More Energy Efficient
— 3. Copy 2: My First Design
4. Chris 3rd

Fans and Blowers kh
Lights
Equipment and Appliances

Electric Heat or Heat Pump

Furnace Fuel

e | Edng || RenEoe ‘ Porch ‘ GoeE ‘ Py ‘ Trees | Neighbor
Recaoulate | gack

Appliance Fuel

Water Heater
[ e Generated oOn Site

[ () |

akal Cost i $520.50 (82% of Design 1]
}1315.99 Electricity Cast
J1504,51 Fuel Cost

Recalculate ‘ Back ‘-
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PIER Buildings Portfolio:
Some highlights...Envelope and Design

Heat Island Group: Cool Roofs

From Morth Amerca’s largest
Roofing Manufocturer!

CR

OO ROHOF
HATTNG COANCEE -

CUSTOM-BILT
METALS

LAST-TIME® Brana P
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PIER Buildings Portfolio: /\I A

f(rrereee ﬂ

Some highlights...Envelope and Design
Windows
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PIER Buildings Portfolio: 1
Some highlights...Envelope and Design CRE
Center for the Built Environment: Whole Building Performance

ARUP vy ' '
- Air Quality - st i L
GSA - N | | -0.34
M R
Tt 17% T e eones
(ﬁl‘rﬁm Percentile _|_L L_},_L l_}_j_ _{_L|__|, _L 270/
GLUMAC | BN 0
CIGmumen ™ iy T T T T Satisfed
n Lt LA B e e e o o e o e o
0% 10% A0k fi% To% BO% 100%

SrsKA HENNESSY

Steelcase I 2.2 Air Quality

Satisfaction in Core Survey Categories

General Satisfaction Building (51%) How satisfied are you with the air quality in your

workspace?
SONI Thermal Cormfort (17%) F Acoustic Quality 20%
50% Mean -0.34
/o = v
w EHDE ARCHITECTURE .l I

Office Layout (54%) L L ‘ T 1 Air Quality (27°

pe 20% — ,
&
| N (U . -
Stanbec J 3%
0% — T T T T
Office Furnishings (55%) T Cleanliness and Main \

-3 -2 -1
- B s s
”G Lightin-g (B5%] Very DissatisfisdNeutral

40% —
3%

30% —

Very Satisfied
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http://www.arup.com/
http://www.webcor.com/
http://www.ctg-net.com/energetics/
http://www.steelcase.com/
http://www.som.com/
http://www.hok.com/
http://www.armstrong.com/
http://www.stantec.com/
http://www.glumac.com/
http://www.syska.com/
http://www.ehdd.com/
http://www.gsa.gov/
http://www.rtkl.com/
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ew Harriman Neil Leslie sep1 Step 2 Step 3 Step4
Wood frame wall with Cut madified "1™ m Fold housewrap in install formabie
085E and housewrap housewrap at jambs and sill. flashing over the
Fold up at head sl and backdam
tamporarily Instalf per manufacturers
backdam of sill pan. nstuctions

A CALIFORNIA BUILDER’S GUIDE
o T p—

|
REDUCING MOLD RISK |

A REPORT T0 THE CaLiForNIA ENERGY CommissioN

Contract Number 500-03-013 |
April 12th, 2006

IBuzwasan courtasy of Joseph Legburek, PAD

Google |t| T S . ! T

Step 5 Step 6 Step 7 Step 8

Apply sealant at Install window Install jamb fiashing Fold down housewrap

Jjambs and head plumb, level, square and head flashing at head. Tape head

Sealants, housewrap and fully-supported flashing Air-seal

and flashings must ba per manufacturars windmw around entire
=y chemically compatible. Instructions perimetar on the /
= ntenor, with sealant or ||
U e r non-gxpanding foam.
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PIER Buildings Portfolio:

Some highlights...Envelope and Design
LBNL: Indoor Air Quality

ASHRAE 62

LN

™oy ' & -y

Fereeeer |m

mpumo
X0 S®3n
0o e
oo
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o
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PIER Buildings Portfolio:

Proposed Initiatives: whole building design and performance
Develop quick measurement for envelope ratings?

Cost effective envelope retrofits? Construction techniques?
Better IAQ/IEQ test methods? Design tools?

Passive house spec (or equivalent) for California climate?
IAQ and energy benefits from Cool Community measures?

A
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PIER Buildings Portfolio: 5
Some highlights...Consumer Electronics

=) [ S_— j L

-l

New Energy Efficient Computer Designs help PIER Research Forms Data
to transform market Cornerstone for Title 20 TV standard

PIER developed efficient computer prototypes that PIER TV research integral part of the basis
greatly exceed ENERGY STAR requireménts for developing a new Title 20 TV standard

The market has made dramatic advances
MAC Mini idles 13 W better than PIER hybrid19 W

=

=)

5] e I
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Similar Technology Now Available Commercially: Laptops with 3
Solid State Hard Drives and Super Efficient Chipsets

MacBook Air: 5.7 watts idle Lenovo X301: 10 watts idle

. Both products employ LED-backlit LCD screens as well to achieve
maximum battery life and minimal weight

p.er
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50

Power Use of Set Top Boxes When 'Off' and 'On'

Lighter color indicates 'Off' mode - Darker color indicates 'On' mode

40 - Satellite
Receivers

’;‘ 35 1 Avg 'On'
= =12.2
o 30 - A
=
o)
o

RCA 1
Samsung 1

sCr
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Dish 1
Hughes 1
Dish 2
Sony 1

Sony 2

Motorola 1

Digital Cable Boxes

Avg'On'=16.3
A

Pace 1

Scientific Atlanta 1

Motorola 2

Motorola 5

Motorola 4
Scientific Atlanta 3

Motorola 3
Scientific Atlanta 2

Motorola 6

-
)
2
c
)
£
S
=
s
7]
£
©
™
)
c
]
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Motorola 7

General Instruments 2

HD Tuners
Avg 'On' =226

—

JvC 1

Dish 3
Samsung 2
Motorola 8
Motorola 9

Set Top Boxes Drawing Nearly Constant Power

K—H

Dish 4
Hughes 2

Scientific Atlanta 4

35

Combo

Tuner/DVRs
Avg 'On' = 31.1

Hughes 3
Hughes 4
Dish 5

ENERGY CoMMISSION
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PIER Buildings Portfolio:
Proposed initiatives....Consumer Electronics

Active Power Research
* Improve efficiency of power supplies, battery chargers,
displays, TVs, computers, TiVO players, WiFi, 3D TVs
Low Power Mode Research
* Improve enabling features of equipment, power
management software, improved power strips, set top
boxes, gaming consoles, inter-device control.
Building Networks
* Improve efficiency of routers, switches, Ethernet, Android
technology for control of equipment, wireless controls, VOIP.

UC Irvine now funded to work on plug-load energy efficiency
EPRI, Ecos, LBNL and others continue excellent work in this area.
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California Energy Commission
First New idea-Game Changer:
ZNE Building Demonstration

Background: Utilities and others have programs to
develop high efficiency/zero net energy buildings but
there may be gaps, or funding may be limited.

Goal: Fund transformational demonstrations that will

help accelerate the development of ZNE buildings and
communities.

Objective: Assist in deployment of advanced designs
and energy efficient technology to leverage efforts of
utilities and others in development of zero-net or very
high efficiency buildings.

s Eam
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ZNE Building Demonstration

Proposed initiative:

=
g B
E 3

= Relut

Demonstrations of ZNE/high efficiency bldgs/ communities

Integration of suite of advanced energy efficiency,
renewable energy and other technologies

Leverage efforts of utilities and others in development of
zero-net or very high efficiency buildings/communities

Demonstrations for planned buildings and renovations,

residential/multi family and low income and/or community
scale
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ZNE Building Demonstration:

Should the focus be existing or new construction?
Commercial or residential?

What are suggestions for involving low income
housing and other under served markets into the
demonstrations?

Though the desire is to integrate as many advanced
technologies, what should be the priority emphasis?

How would you measure success in a demonstration?

Are there opportunities to collaborate or synergize? If
so, with whom?




California Energy Commission
Second idea:

Behavior Research

Background: Attitudes towards energy use can have a
huge impact on consumption and efficiency.

Goal: improve energy efficiency by changing outlook on
consumption and energy use.

Objective: Discover through research effective techniques
to promote energy efficiency awareness and concern.

Robert B. Cialdini
Department of Psychology
Arizona State University

Many past visitors have
removed pefrified wood from
the park, changing the natural
state of the Pefrified Forest
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Chris Scruton
PIER Buildings End-Use Energy Efficiency
cscruton@energy.state.ca.us
916-327-2341

U
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