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Who will motivate energy efficiency?

THE ART OF ENERGY EFFICIENCY: Protecting
the Environment with Better Technology

Arthur H. Rosenfeld

Senior Advisor, EE-40, US DoE, Washington, DC 20383, e-mall: AHRosenfald@LBL gov

Kev Words conservation, efficiency, technology. Lawrence Berkeley Laboratory.
building science, policy, cost of conserved energy and avoided carbon

B Abstract After a first career as Professor of Physics, University of California
at Berkeley, working in experimental particle physics at Lawrence Berkeley National
Laboratory (LBNL), I was prompted by the 1973 Organization of Petroleum Export-
ing Countries {OPEC) oil embargo to switch to improving energy end-use efficiency.
particularly in buildings. I cofounded and directed the Energy Efficient Buildings pro-
gram at LBNL, which later became the Center for Building Science. At the Center
we developed high-frequency solid-state ballasts for fiuorescent lamps, low-emissivity
and selective windows, and the DOE-2 computer program for the energy analysis and
design of buildings. The ballasts in turn stimulated Philips lighting to produce com-
pact fluorescent lamps. When they achieve their expected market share, energy savings
from products started or developed at the Center for Building Sciences are projected to
save American consumers $30 billion/vear, net of the cost of the better buildings and
products. In terms of pollution control, this is equivalent to displacing approximately
100 million cars. We did the analysis on which the California and later the U.S. ap-
pliance standards are based, and we alse worked on indoor air quality and discovered
how radon is sucked into homes. We worked closely with the California utilities to
develop programs in “Demand Side Management”™ and “Integrated Utility Planning ™ I
also worked in California and New England on utility “collaboratives” under which we
changed their profit rules to favor investment i customer energy efficiency (and shar-
ing the savings with the customer) over selling raw electricity. I cofounded a successful
nonprofit, the American Council for an Energy-Efficient Economy, and a University of
California research unit, the California Institute for Energy Efficiency. and [ served on
the steering Committee of Pacific Gas and Eleciric’s ACT? project, in which we cost-
effectively cut the energy use of six sites by one half. Starting in 1994, my third career
has been as Senior Advisor to the U.S. Department of Energy Assistant Secretary for
Energv Efficiencv and Renewable Enerav.

§

o e r www.energy.ca.gov/commissioners/rosenfeld_docs/2000-10_ROSENFELD_AUTOBIO.PDF

PUBLIC INTEREST ENERGY RESEARCH
"“Research Powers the Future"

1




California Energy Commission

How to promote Energy Efficiency?

California should be proud of its record
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Performance Standards

- appliance standards: (in California, Title 20)
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New United States Refrigerator Use v. Time
and Retail Prices
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How to promote Energy Efficiency?

New Refrigerator Energy Use: 71% will be saved when stock
completely turns over to 2001 Standards
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How to promote Energy Efficiency?

Annual Energy Saved vs. Several Sources of Supply
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How to promote Energy Efficiency?

Value of Energy to be Saved (at 8.5 cents/kWh, retail price) VS.
Several Sources of Supply in 2005 (at 3 cents/kWh, wholesale price)
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How to promote Energy Efficiency?
Performance Standards

- appliance standards
- building standards (Title 24, ASHRAE 90)
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Performance Standards

- appliance standards
- building standards (Title 24, ASHRAE 90)
- mandatory measures: the ‘no brainers’
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How to promote Energy Efficiency?
Performance Standards

- appliance standards
- building standards (Title 24, ASHRAE 90)
- mandatory measures

. prescriptive standard energy budget

- compliance software

- require market availability

- how does new technology reach market?
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Who will motivate energy efficiency?

In 1982, the California Public Utilities
Commission decoupled the profits of electric
utilities from the amount of energy they sell.
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Who will motivate energy efficiency?

The Energy Action Plan is driven by the Loading Order contained in the
multi-agency Energy Action Plan. Since its enactment in 2003, the
Loading Order has been integrated into the major CPUC decisions
governing energy policy and procurement. Energy resources are
prioritized as follows:

1. Energy Efficiency/Demand Response

2. Renewable Generation, including renewable DG

3. Increased development of affordable & reliable conventional
generation

® o600

4. Transmission expansion to supportall of California’s energy
goals.
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How to promote Energy Efficiency?

Utility Funded Programs

Comparison of EE Program Costs to Supply Generation Costs
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How to promote Energy Efficiency?
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How to promote Energy Efficiency?
Utility Funded Programs

- incentives and rebates

- savings by design

- emerging technologies programs
- Emerging Technology Coordinating Council
- many case studies on their website

www.etcc-ca.com/

: 8.am

ERGY RESEARCH
Future"
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How to promote Energy Efficiency?
Utlllty Funded Pl'Ogl'amS N SAVE THE DATE!
- incentives and rebates

916.732.5715

mmmmm
MUD

event!

Dustin Davis

ET Summit
November 7- 9 E
Sacramento Convention Center

‘Cr
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How to promote Energy Efficiency?
Utility Funded Programs

- incentives and rebates
- savings by design
- emerging technologies programs

TRIO =
Technology Resource Incubator Outreach

connects entrepreneurs with venture capital
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How to promote Energy Efficiency?
Utility Funded Programs

- incentives and rebates

- savings by design

- emerging technologies programs
- Public Interest Energy Research

This research, development, and demonstration must
provide tangible benefits to electricity and natural gas
ratepayers and does not duplicate research funded by
competitive and regulated markets.
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How to promote Energy Efficiency?
Utility Funded Programs

Public Interest Energy Research
- buildings and appliance end use efficiency
- industrial, agriculture, water efficiency
- renewable energy
- advanced generation
- energy systems integration
- environmental
- transportation
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How to promote Energy Efficiency?
Utility Funded Programs

Public Interest Energy Research

Energy Innovations Small Grants

Up to $95k for Proof of Concept

www.energy.ca.gov/research/innovations/index.html
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PIER Success Stories
Low Cost Hydronic Radiant Cooling

- Western Cooling Efficiency Center at UC Davis

- wcec.ucdavis.edu/
. Saves 80% Cooling Energy in 6 WalMarts
- Eliminates 75% of Rooftop AC Units (lower cost)

- WalMart standard design in dry climate regions
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PIER Success Stories
Open Automated Demand Response

- Demand Response Research Center at LBNL
- drrc.lbl.gov/drrc.html

- automation server sends price signal

- over 50 controls vendors implementations
- NIST Smart Grid standard

E-19 Hourly Price of Electricity
on Critical Summer Weekdays
(about 10 days per year)

||||||| Dynamic
$1.00 4 : Rates on
Critical Days

$0.80 A

Standard

$0.60 o Rate

30,40

—~-Wholesale
Costs on
Critical Days
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PIER Success Stories
Advanced Lighting Technology

- California Lighting Technology Center UC Davis
. cltc.ucdavis.edu/

Hi-low metal
halide/dimming
system

Wide pattern
occupancy
sensor system
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How to promote Energy Efficiency?

Per Capita Electricity Sales (not including self-generation)
(kWh/person)
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How to promote Energy Efficiency?

1999 CO,; Emissions Based on Size of Population and Economy
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Carbon Dioxide Intensity and Per Capita CO2 Emissions -- 2001

(Fossil Fuel Combustion Only)
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Thank you.

Chris Scruton cscruton @energy.state
916-653-0948
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Major Reservoirs in Northern California
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Summary of Projected Global Warming Impact, 2070-2099
(as compared with 1961-1990)
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Higher __|
Emissions
Scenario
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Emissions
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Emissions
Scenario

- 13°F

B/

Higher
Warming Range
(8-10.5F)

Medium
Warming Range
(5.5-8°F)

Lower
Warming Range
(3-5.5°F)

70-80% loss in Sierra snowpack

14-22 inches of sea level rise

2.5-4 times as many heat wave days in major urban centers
2-6 times as many heat-related deaths in major urban centers
75-85% increase in days conducive to ozone formation*
2-2.5 times more critically dry years

10% increase in electricity demand

30% decrease in forest yields (pine)

55% increase in the expected risk of large wildfires

30-60% loss in Sierra snowpack

6-14 inches of sea level rise

2-2.5 times as many heat wave days in major urban centers
2-3 times as many heat-related deaths in major urban centers
25-35% increase in days conducive to ozone formation*

Up to 1.5 times more critically dry years

3-6 9% increase in electricity demand

7-14% decrease in forest yields (pine)

10-35% increase in the risk of large wildfires

* For high ozone locations in Los Angeles (Riverside) and the San Joaquin Valley (Visalia)
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Residential Electric Consumption
(~90 TWh) PRSI WA Comes
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80% End-use

= Building Type
S er 3P
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Commercial Electric Consumption
(~100 TWh)
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Partnering with the Utilities

athways Marketplace
Source y -

Energy Policy
Support

Codes and
Standards

Manufacturers
, Distributors
and Industry PGC funded
- Utility Energy
~ Emerging  Efficiency—
Technology PGS
_ Program
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Emerging Technologies Program

Critical collaboration effort with CA Ulilities
for PIER through the Emerging
Technologies Coordinating Council

0O PG&E, SCE, SDG&E, The Gas Company,

@ + B b i, etec-ca. comy w|[¥] X |ete

Fle Edt Vew Favortes Toos Help

0 ET Summit - Conference oo oo
held every two years. Ehise

benefit California customers Energy Efficiency Applications
I ' l " 330 13th, 2008
D WWW e CC- Ca CO b tome SCE - Principles of Lighting
- - [__asourerce |

Jan 13th, 2009

search site The Emerging Technologies Coordinating Council UPCOMING EVENTS
Coordinates among its members to faciitate the assessment of Janazhaoes
ADVANCED SEARCH promising energy efficient emerging technologies that will Brogrammable Logic Controllers

b Projects SCE - Technology Update
California's investor-onned uilies (10Us) and the Califarnia Eneray

» Markets Commission (CEC) ombined forces ta promate new cost-sfiective,
energy saving technologies—the basis for products and services that
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environmental challenges. Read more. EOmENER

N Leave s
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4 < Emerging Technologies Program challenges Lighting
ufecturers to Develop Quality P
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b Contact office Lighting- Office of the
Taking the Watts Out of Water - The Relationship Between Water Future 29% Selution
and Energy
Every drop from the faucet, drip irrigation line in the field, and hiss of Industrial Battery Charger
steam in the factory uses water - and snergy. Read more... Read more.
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Title 24 Building Energy
Efficiency Standards

e Modifications to the Standards are made
through a formal comment process

e Anyone can submit a change proposal

e For the 2008 Standards, PIER Buildings
proposed 15 change proposals, resulting
from PIER funded projects
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Plans for 2011 Revision Cycle

e Standards targeted research has begun with approx.
$18M of research awards over the last 16 months.
O Residential Ventilation Standards
Greenhouse Gas emission protocols for the built environment
Buildings Energy Modeler for Standards compliance
Fault Detection Diagnostics for HVAC
Building Commissioning
Hot Water Efficiency — Conventional and Solar
Advanced Building Envelope Systems

O O 0 0 0 0

p.er
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Center for the Built Environment UC Berkeley

Mission is to improve the design, operatio
environmental quality of buildings by provic
- ! timely, unbiased information on building
| technologies and design technigues.

Underflow Air Distribution: efficiency, ai
quality, and occupant controllability.

Advanced portable commissioning tools

Occupant Inddenvironment@uality|EQ)
Survey 50,000 responses

Advanced Human Thermal Comfort Modal

Task ambient conditioning: comfort and
energy savings
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Personal Environmental Control

The PEC system

N

Opposed nozzles supplied by two 4W fans provide a radial outflow in
the breathing zone

d
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nozzle air speed
4W muffin fan control software

Flow characterization at-
Syracuse University

2" nozzle

CENTER FOR THE BUILT ENVIRONMENT OCTOBER 2009

PUBLIC INTEREST ENERGY RESEARCH
"Research Powers the Future"

p.er




California Energy Commission

High Performance Glazing and Facades Research

High Performance Glazing and Facades Research
Start-up contract with Lawrence Berkeley National Laboratory
Cost-shared with US DOE ($1M/yr DOE, $500K/yr PIER) i
Energy performance testing and evaluation

Design tools for A&E firms, product specifiers, building owners
Intense interest and extensive cooperation from manufacturers

Enables quantification of energy efficiency from complex
fenestration systems; critical element for utility programs
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Miscellaneous Loads Research

[ ]
L

New Energy Efficient Computer Designs PIER Research Forms Data
Drive Industry Towards More Efficient Cornerstone for Future Title 20
Models TV standard

° dPIER develoged efficfifent computﬁr protodtypes
emonstrated cost-effective, market ready :

efficiency opportunities that greatly exceed ° g;ﬁ%];r t\‘erebsaesailgcfgp ng%?ggir?g ;n;[]eé%vral
ENERGY STAR reqwrements Title 20 TV standard

e The market has made dramatic advances in
the time since we completed our research, in
part because this project demonstrated what
was possible with commercially available
components

e MAC Mini idles at about 13 W which is better
than the PIER hybrid at 19 W

PUBLIC INTEREST ENEHGV RESEARDH
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e Future Title 20 levels appear to be
solidified and appliance staff working on
45 day language
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