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Agenda

1:30 p.m.
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PUBLIC INTEREST ENERGY RESEARCH
"Research Powers the Future"




California Energy Commission

PIER Buildings Program
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PIER Background, Legislation and Policy
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California Energy Commission

PIER Background, Legislation and Policy

Ratepayer Funded Program

Launched in 1996 by AB 1890

$86.5 Million Annual Budget FY 10/11
$62.5 million electric
$24 million natural gas

Program Research Areas
Energy Efficiency & Demand Response
Renewable Energy & Advanced Electricity Generation
Transmission & Distribution
Energy-Related Climate & Environment
Transportation
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PIER Background, Legislation and Policy

Funding Total: over $700 million from 1997 -- 2010

: SB 1368 — GHG Emissions
AB 1007 - Transponatlon standards for POUs
and Alternative Fuels
Transportation AB 32 - Global Warming
AB 118 — Alternate and

Solutions Act of 2006;
Ren_e el (el e _ aggressive goals for 2020
Vehicles Deployment Climate &

AB 2021 - Energy Energy Efficiency &
Efficiency for POUs Dema”(g;}i)sponse

AB 2160 — Green Building
Acquisition Financing for Advanced

State Facilities Electric Generation
(18%)

AB 2778 — Self-Generation
Incentive Program for Fuel Cells
and Wind

.

PUBLIC INTEREST ENERGY RESEARCH
"Research Powers the Future"

p.er ;

[

ENERGY COMMISSION
~




California Energy Commission

PIER Background, Legislation and Policy

Zero net energy Energy

energy homes commercial buildings Efficiency

conomic DR at Achieve 100% of Demand
5% of peak economic pdlBI'Itlﬂl Response

2000 2008 2010 2013 2016 2020 2030

/ | ™~

11% Renewable
Penelﬂhon Pendﬂﬁon Energy

10% fuels 1.6 billion gallons 30% altemnative fuels  Transportation
carbon reduction instate biofuels production penciration Energy

11% reduction from 30% reduction from Greenhouse Gas
curment levels projected levels Emissions
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California Energy Use

Total Consumption Coincident Demand
271,000 GWh 62,000 MW

W Residential

B Commercial
® Industrial

m Mining

W Agricultural

B Transportation,
Communications & Utilities
(TCU)

B Streetlighting

% ‘—, [ 10 ( .
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California Energy Use
Non-Res Electric Consumption by End-Use Type

Hotels/ Motels

Miscellaneous
4%

12%

Hospital/ Healthcare
13%

Colleges
3%

Small Offices
6%

Schools
3%

11

Warehouses
6%

Restaurants
5%

Retail
10%
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California Energy Use

Overall Non-Res End Use Electric Intensity

Jullllllllt
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California Energy Use

Residential Electricity Use
Space Cooling Water Plug LoadS

10% Heating  Clothes

Furn:;: Fan 3% D?:;:r = App|lanceS
- Electronics

Space Heat
3%

Commercial Electricity Use

ExtLight
6%
Lighting Refrig

4% 13% Intlight
29%

Pool Pump
4%

Freezer Refrigerator
3% 17%

Space
Heating

2% .
Cooling
15%
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California Energy Use
Natural Gas Use in California:

Residential Natural Gas Use in California
Electric Generation

43 Residential Pools, Spas, Misc. 2%
Clothes Dryers 3%\ Water Heating 44%

22 l Cooking 7% ~—_
Commercial

10

23

Industrial

Space Heating 44%

About 1/3 of electricity is used in residential buildings,
which therefore account for about 36% of all gas in

= California
P cCI
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Typical Proposal Sections:

Problem Statement
Goal of the proposed project
Objectives of the project

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

Team

Cost estimate

Schedule

Market connections, partners, and cost share

Pfﬁer 16
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California Energy Commission

Example Selection Criteria:

Does project address important energy-related issues?
Are the issues addressed by existing research?

Could the project significantly impact the issues?

W NMNR

Are the team members well qualified and can they follow
through to marketplace?
(commercialization, regulatory and rule making, etc)

Are the budget and schedule commensurate for the scope?
Are there strong market connections?

Is there cost share?

© N o u

Other weighting factors:

California based entities
Small business preference
Weighted average loaded labor rates 17
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PIER Buildings Portfolio:
PIER Buildings Funding- Electric

2005-2011

" Other Areas

$5,739,908
8% Lighting and Controls

$9,980,691
15%
Indoor Environmental
Quality
$13,048,950

HVAC and Controls

Water Heating and
Distribution
$1,273,201 Appliances and

2% Electronics
’ 19

$9'864/’037 Codes and Sta}ldards 222 PROJECTS
14%

Building Envelopes and  $7.922.859 TOTALING S

Fenestration 12% 90,962,050
$6,009,529 ’ ’

8%

eCr
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PIER Buildings Portfolio:

PIER Buildings Funding- Natural Gas
2005-2011

Legend
H HVAC and Controls

H \Water Heating and Distribution

M Other Areas

HVAC and Controls

$1,989,598.00
16%

Water Heating and
Distribution
$7,732,180.00
62%

17 PROJECTS
Totaune $12,535,125.00

cCI 20
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Questions?

sCr 20 A
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California Energy Commission

Building Energy Efficiency Themes
HVAC and Controls
Lighting and Controls
Whole Buildings
Plug Loads
Hot Water and Distribution
Commercial Cooking

Integrated Projects

* Zero net energy building demonstration

 Behavior
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PIER Buildings Portfolio: HVAC

Why Air Conditioning is Important

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

Feak Day August 16 -
43.5 GW

Commercial AC

15

20

u@@@@““@@é’:@@
F &
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California Energy Commission

PIER Buildings Portfolio: HVAC

Hot Dry Optimized Air Conditioner:
e reduced dehumidification
efficient at high temperatures
optimized fan air flow

commercially available
components

Sens EER 115/80/63 Sens EER 115/80/67

O SEER12 OSEER13 m HDAC‘
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California Energy Commission

PIER Buildings Portfolio: HVAC University of Califocnia, Davi

WESTERN COOLING
EFFICIENCY CENTER

Western Cooling Efficiency Center

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

» Partnering with stakeholders
 |dentifying technologies

» Conducting research and demonstrations
e Disseminating information

e Implementing programs

LA,
AquacChill
Ultra-Efficient Evaporative Condensing System

by

ZaBEUTLER
CORPORATION

Ve

Seeley

. 8 :
—
é e I I B 2 3
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California Energy Commission

PIER Buildings Portfolio: HVAC

Radiant heating and cooling:
eliminates most fan energy
utilizes large floor/ceiling area
reduced temperature differentials
large thermal mass

Title 24 standards proposals

University of California, Davis

WESTERN COOLING
EFFICIENCY CENTER

Walmart

Save money. Live better.

p%er
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PIER Buildings Portfolio: HVAC

Could airflow be a problem
in these ucts? o

Furnace Fan Air Flow and Watts

500

19 of 69 Meet 2008 Standard

450

L
400 % - - C.
-

at hd
350 ¥ v

300 -

250

200

150

0.3 04 05 06 07 IR:] 0.9 1
Fan Watts/CFM

Péer 25
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PIER Buildings Portfolio: HVAC

Fl e | d Bankof America %%
= Diagnhostics

Cost Savings Opportunities Per Year By Degree Of Difficulty
,770,052

OSSNSES

HINE INTELLIGENCE

P er 26
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California Energy Commission

PIER Buildings Portfolio: HVAC

LearnHVAC:

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

PUBLIC INTEREST ENERGY RESEARCH
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California Energy Commission

Themes for this solicitation: HVAC

Air conditioning drives summer peak loads, necessitating expensive,
dirty and inefficient power plants. We need

climate-optimized systems,

ways to ensure systems are installed and functioning optimally,
continued emphasis on standards, training and awareness.
Need for improved conventional space heating

PUBLIC INTEREST ENERGY RESEARCH
"Research Powers the Future"
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California Energy Commission

PIER Buildings Portfolio: LIGHTING

California Lighting Technology Center

« Work with manufacturers

» Practical designs developed

e Coordinate incentive programs
e Training next generation

I
Il
i

PHILIPS

e LumiLeps PADURA
P 5 e r sense Simplicity TECHNOLOGIES
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California Energy Commission

PIER Buildings Portfolio: LIGHTING

Integrated Office Lighting System

Finelite

3, 6, 9W LED fixtures
Custom configuration
Occupancy sensor
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PIER Buildings Portfolio: LIGHTING

] () gy

Dual-loop photo Sensor dimming sag iroanaia LiGuTine Toosmounay EENTER

WattStopper

Open- and closed-
loop

self-commissioning
ends over-dimming

Walmart

e money. Live bette




California Energy Commission

Themes for this solicitation: LIGHTING

To meet California efficiency goals it will be necessary to

« Develop more cost-effective, high-efficiency lighting options
« Use effective methods for integration with natural lighting

* Develop cost-effective occupancy sensing and controls

PUBLIC INTEREST ENERGY RESEARCH
"Research Powers the Future"
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PIER Buildings Portfolio: WHOLE BUILDING
HEED (Home Energy Efficient Design)

Murray Milne UCLA :
Early phase residential design iteration

s HEED 4.0 {Bubld 15, Mar 28, 2011)

dll= «» & 88 «
Exit B Advorend | Evaluste | Lbwary | Print Marwal

Floor Planner
Schame 4 1 Cheis 3rd

@ 7| B

Advce | Help | Abont

Project :

Building Type: S

City Location:

chris house

Sacramento

ILE FAMILY RESIDENCE

Ground Floor Lo

Fill in your Floor Plan:
Ok or Drag to Fill or erase areas.

Creteal Depth of s plans 1 25 et
Coversge of oversl Wicth x Depth is 100 %,

1

Erme  Buklng

Hon T

Peech | Geroge | Pareivny Trens
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| ightur

rocaere | ook | [N

o HEED 4.0 {Build 15 Mar 28, 2011)

1
& & B8
| | v e

ey |
Orientation
Gcheme 4 ; Chris 3rd

Sunset in Summer

WEST M

Sunset in Winter 4

Click and

| s HEED 4.0 (Buitd 1%, Mar 22, 2017)

= | 2|8 8l e

| Pk | Basc | Advanced | Evakiate | Ubeary | Prine | Maral

Enmrgy C
Scheme 4 : Chris 3rd

a

P

&« @ v &
wan | s | i | s

Project ; chris house
Building Type: SINGLE FAMILY RESIDENCE
city Location:

noRTH

Sunise in Summer

- east

M sunise in Winter

SOUTH

Fron is faing 55 degrees West of Narth

piisn | v |

LN

Achicn | Mol | aboue

Froject chrs house
Building Type: SINGLE FAMILY RESIDENCE
City Location:  Sacramento

[Doters Evergy Cost =]

— 1. Meets Energy Code

2. More Energy Efficient

3. Copy 2: My FirsL Design
4. Chris 3rd

Il ~r Conditioner

[ Fans and Blowers kwh
[ uights

[ Equipment snd Applisnces

[0 tlectric Heat or Heat Pump
I+ urnoce ruel

Il ~ppliance Fuel

I vwater Hoates

[ m Gunerabed On Site

BT of Do 1)

33
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PIER Buildings Portfolio: WHOLE BUILDING

Heat Island Group: Cool Roofs

'*]\\\\

CUSTOM-BILTY
METALS

LAST-TIME® P F

From Morth Amerca’s largest
Roofing Manufocturer!

=
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PIER Buildings Portfolio: WHOLE BUILDING ;\l A
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California Energy Commission

Air Quality

17%

Percentile

G SA

[T GLUMAC

SrsKA HENNESSY

nnnnn

Steelcase

i

Thermal Cormfort (17%)

EHDE ARCHITECTURE

Very
satisfied

dissansned

PIER Buildings Portfolio: WHOLE BUILDING

UC Berkeley Center for the Built Environment
Indoor environmental evaluation

CBE

-0.34

Mean Response

27%

Satisfied

Satisfaction in Core Survey Categories

Genzral Satistaction Building (51%)

Acoustic Quality (2004

Office Layout (54%) L

%
Sta

il
e J
COffice Furnishings (£
PUBLIC INTEREST ENEHGY ﬂESEAREH
"Research Powers the Future"

5%a)

Lighting (85%)

1 Air Quality (272

Cleanliness and Main

2.2 Alr Quality

How satisfied are you with the air quality in your

workspace?

Mean -0.34

v

3%

50% —

40% —

20% —

B0 100%

10% —
0% —

3 2 A
[ 34%

Very DissatistiedNeutral

N=150

Very Satisfied


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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PIER Buildings Portfolio: '| & | | [(C«

b Ty B —p

Step 1 Step 2 Step 3 Step d
. Wood frame wall with  Cut modified "1™ in Fold housewmap n install formabie
LeW H a rrl ma n 058 and housewrap housewrap at jambs and sill. fiashing over the
Fold up at head sil and backdam
tempararily .f.?sm.f.f per .mn_u@cmrem
A CALIFORNIA BUILDER’S GUIDE R b e S
[ e ] = 7
TO | F I ! i
REDUCING MOLD RISK | [ | | |
|
A REPORT T0 THE CALIFORNIA ENERGY ComMissioN ‘ ' =
E
Contract Number 500-03-013 | | | | -:L
April 12th, 2006 - | | E
| | | a
| — i . L 5
S 2
Google it! Ty, Ty B L

Step 5 Step b Step 7 Step 8

Apply sealant at Install window Install jamb fiashing Fold down housewrap
jambs and head plumb, level, square and hiead flashing at head. Tape head
Sealants, housewrap and fully-supported flashing Air-szal 4
and flashings must ba per manufacturers windm ground entire } ‘
= chamically compatibia. instructions .;E.'.".'?_?E ter on the .
= intenor, with sealant or |
U e r non-expanding foam
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PIER Buildings Portfolio: WHOLE BUILDING

LBNL: Indoor Air Quality
ASHRAE 62

~

Fereeeer |m
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UBLIC INTEREST ENERGY RESEARCH
"Research Powers the Future"

Themes for this solicitation : WHOLE BUILDING

Well designed, tight, well insulated envelopes are keys to
building performance. Useful developments would include:

» effective measurement techniques for envelope quality
» cost effective envelope retrofits

« (greater use of advanced construction techniques

« passive house specification for California climate

-Cr
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PIER Buildings Portfolio: PLUG LOADS

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

UBLIC INTEREST ENERGY RESEARCH
"Research Powers the Future"
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http://images.google.com/imgres?imgurl=http://static.flickr.com/1/124705828_2bf5bed6ce_o.jpg&imgrefurl=http://theacerblog.is-there.net/acer-42-inch-plasma-tv/&h=500&w=500&sz=19&hl=en&start=6&um=1&tbnid=0TpvCFUWj7JllM:&tbnh=130&tbnw=130&prev=/images?q=plasma+tv&um=1&hl=en&rls=RNWE,RNWE:2004-46,RNWE:en&sa=N
http://images.google.com/imgres?imgurl=http://www.mactopia.co.za/images/mac mini 1.jpg&imgrefurl=http://www.mactopia.co.za/index.php?cPath=29_32&usg=__62RrEzxEPsf2Zfk6T5Oj59LFvJM=&h=900&w=1440&sz=107&hl=en&start=8&um=1&tbnid=M4sBh0L-M1JCoM:&tbnh=94&tbnw=150&prev=/images?q=mac+mini&hl=en&rls=com.microsoft:en-us&sa=N&um=1

California Energy Commission

PIER Buildings Portfolio: PLUG LOADS

Similar Technology Now Available Commercially: Laptops with 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

PUBLIC INTEREST maﬂmr ﬂismcu
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PIER Buildings Portfolio: PLUG LOADS

Set Top Boxes Drawing Nearly Constant Power

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

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

60 - Combo
Tuner/DVRs

55 Avg 'On'=31.1

50 - —_—

HD Tuners
40 - Satellite Avg 'On' = 22.6
Receivers Digital Cable Boxes
s 35 1 Avg 'On' Avg'On' = 16.3 / \
< =12.2 Al
% 30 - A
s |7 N ™
& 25 1

“ Hd d A N A N “ H N MmN T MmO AN~ N M N A 0 o T N Y ™o
< D 0 S > X S 08 8 @ 8 © © C © » © 0 c o0 & © c 0 8 0 0 c
O s 2 2 9o 55 O § €S 0ot oot ot ot 2 5 >79 7% o 2 = 2 2 0
X0 o000 s &8ss 5252 03 S o 058 o0
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c c c - - c
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California Energy Commission

Themes for this solicitation : PLUG LOADS

Plug loads and consumer electronics are a growing and
fast-changing end use. To meet the challenge, research
Is needed on:

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.

PUBLIC INTEREST ENERGY RESEARCH
"Research Powers the Future"
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PIER Buildings Portfolio: HOT WATER

Fn 1 ﬁ_d} SolarTankWorks

FLAT PLATE,
EVACUATED TUBE,

OR GLAZED POLYMER
COLLECTORS

HOT oUT
cow TO FIXTURES
N VIATXV

PUMP W INTEGRATED
SOLAR CONTROLLER

HARPIRIS SOLAR
STORAGE TANK

DRAIN

HSST Competitive Comparison — Domestic SWH Market

PUBLIC INTEREST ENERGY RESEARCH
"Research Powers the Future"

Product

SolarTankWorks
TT-125

Glass-lined steel tanks from
Rheem & A.O. Smith

European and US
88 tanks

Capacity

125 gallon

80 gallon 120 gallon

60-120 gallon

Heat Exchanger Surface Area

25 ft?

12 ft 151t

15-50 ft2

Standard Warranty

limited lifetime

6 years

6 years - lifetime

Distributor Price

$740

$640 $740

$1,200+

Dealer Price

$990

$850 $990

$1,600+

44
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PIER Buildings Portfolio: HOT WATER
Hybrid Optimized Tankless Water Heater

p.er
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California Energy Commission

Themes for this solicitation : HOT WATER

Water heating is a significant energy consumer in California
residences and businesses. Research should:

* Reduce cost of efficient gas water heating equipment
 Reduce cost of solar water heating
* Improve efficiency of hot water distribution systems.

=
PUBLIC INTEREST ENERGY RESEARCH
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PIER Buildings Portfolio: COMMERCIAL COOKING

INVESTOR'S BUSINESS DAILY

FRIDAY, JANMUARY 12, 2007

MIDDLEBY CORP. Elgin, Illinois

Restaurant Supplier Banks On Rocket Fryer To Eliminate Trans Fats

BY MARILYN ALYA
IMVESTOR'S BUSIMESS DAILY
Trans fats are the new
health enemy. The experts
tell us theyraisebad choles-
terol and lower good cho-
lesterol, a  combination
that spells trouble for your
heart.

Many restaurants are re-
sponding by voluntarily
banning these hydropenat-
ed fats from their frvers,
even though thev are con-
venient andcheap.

In December, New York
City moved to make it ille-
gal for restaurants to use
trans fats in frying oils.
Other cities are looking
into taking similar action,

From a business sense,
this trend is good news to
Selim Bassoul He's chief and disposed of more the industry in regards to )
executive of Middleby  often, and that means  bringingnew technologyto H!ddLehrCnrp.
CorpMet, g leading food-  added costs, the table — thatis, the kitch- miile_w'“m

YL

-Cr

PUBLIC INTEREST ENERGY RESEARCH
"Research Powers the Future"




California Energy Commission

Themes for this solicitation : COMMERCIAL COOKING

With natural gas use included , restaurants are the most energy
intensive end use type. Many manufacturers are small shops without
R&D budgets. Research should:

* Develop cost-effective commercial cooking equipment
o Partner with manufacturers
* Improve efficiency of commercial ventilation sytsems.

=
PUBLIC INTEREST ENERGY RESEARCH
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California Energy Commission

Possible Additional themes:
« ZERO NET ENERGY BUILDING DEMONSTRATION

Utilities have major programs to demonstrate zero net energy
buildings, which are also in the California Long Term Energy
Efficiency Strategic Plan. Integration of energy efficiency,
renewable energy and storage.

INFLUENCING BEHAVIOR

Choices and behavior are major factors of energy consumption.
How can messages cost-effectively influence consumer choices?

Comments?

P | e I
PUBLIC INTEREST ENERGY RESEARCH
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California Energy Commission

Solicitation Tentative Funding Allocation

Solicitation Title

Funding Source

Estimated Funding
{In Millions)

Building Efficiency Systems and
Technologies (BEST)

Golam Kibrya

Elect

54,034

NG

56.529

510.563

Building Energy Research Grant Program
(BERG)

Chiris Scruton

51.000

53.000

54,000

Game Changer: ZNE/EE Building
Integration Demonstrations

Chris Scruton

55.000

50.000

PUBLIC INTEREST ENERGY RESEARCH
"Research Powers the Future"
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California Energy Commission

Solicitation Tentative Schedule

Public Input Workshop August 31, 2011

Release Program Opportunity Notice November 2011
Pre-Proposal Workshop Mid November 2011
Deadline to Submit Proposals Mid December 2011
Notice of Proposed Awards March 2012

Energy Commission Business Meeting Approval June 2012

of Awards

UBLIC NIEﬂESTEnEnﬁ ESEARG
H rch Powers the Future"
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California Energy Commission

Solicitation Administrative Goals

1. This solicitation is primarily for private sector entities
and those willing to use the CEC’s T&(C’s

Maximum of 5 agreements
Applicants encouraged to form teams
Agreement Size Range: $1 to $5 million

Multiple projects in each agreement

2

3

4

5

6. Applicants encouraged to exceed minimum
7. PIER staff and others will evaluate each project

8. Projects will be ranked based on scoring criteria

9. Projects will be eliminated to fit agreement size target
10.

0. Project proposals will be limited in page length

%er 53
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California Energy Commission

Your input

e Solicitation process?
e Contract development?

 Energy Commission Contract Management?

p%er 54
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California Energy Commission

Chris Scruton
PIER Buildings End-Use Energy Efficiency
cscruton@energy.state.ca.us
916-327-2341

U/
'UBLIC INTEREST ENERGY RESEARCH
esearch Powers the Future"

P -Cr Thanks for your ideas! .
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