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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain conect information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any wananty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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Twen~ Years of Energy 
and Environment Not Cool to Be Hot 

D 
uring a day of reminiscing and looking ahead, LBL's Energy & 

Environment Division-home of the Center for Building Science
celebrated its twentieth year on November 1. Established less than 

two weeks after the first OPEC oil embargo began in 1973, E&E was born 
into a world that was learning spectacular lessons about the effects of 
unrestrained energy consumption on the environment and the economy. 

Guest speakers at the all-clay anniversa1y forum included Susan Fallows Tierney, 
DOE's assistant secretary for policy, planning, and program evaluation; Jack Hollander, 
the Division's first director; Andy Sessler, former LBL director; Bob Budnitz, the Division's 
second director; Charles Shank, LBL's current director; and Paul Witherspoon, professor 
emeritus, Materials Science and Mineral Engineering, U.C. Berkeley. Fifteen former and 
current Division scientists and program directors, including Art Rosenfeld, the Center for 

·usan Fallows Tierney, DOE's assistant secretmy for policy, planning, and 
·rogram evaluation, describes new planning init iatives at the E&E anniversmy 

Building Science's director, 
reminisced about the early 
years . Assistant secretary 
Tierney described DOE's 
current efforts to devise a 
framework supporting a 
strong energy future for 
America. Guest speakers
including G uille rmo 
Fernandez de Ia Garza, tech
nical secretary of Mexico's 
National Commission for En
ergy Efficiency; David 
Goldstein, energy program 
director, Natura l Resources 
Defense Council; David 
Jhirad, senior energy advi
sor at the US Agency for 
International Development; 
Amory Lovins, director of 

research at the Rocky Mountain Institute (via videotape); and Susan Maxman, president 
of the American Institute of Architects- discussed the future of energy efficiency in 
California, the nation, and the world. 

The speakers emphasized one message: with greenhouse-gas emissions a major 
environmental concern and energy demand rising, especially in developing nations, 
energy efficiency is once again ::~ nrnminent olaver on the stage set by the OPEC oil 
embargo 20 years ago. 
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About the Center 
Addressing increasingly cri tical en
ergy-re lated issues, the Center for 
Building Science has become an 
inre rnational leade r in developing 
and commercializing energy-efficient 
techno logies and analyti cal tech
niques and documenting ways of 
improving the energy effici ency and 
indoor environment of res idential 
and commercial buildings. 

The Center is the home of three 
Energy & Environment Division pro
grams-Bu ilding Techno logies, En
e rgy Analysis , and Indoor Environ
ment. It serves as a nationa l and 
international voice for energy effi
ciency, provides technical support 
to e n e rgy a nd e nviro nm e nta l 
po licymakers, supports and creates 
institutions and demonstration pro
grams, provides a training ground 
fo r students in the energy field , and 
facilitates transfer of technology and 
info rmation to the private sector. 

Researchers in the Center recognize 
that desp ite s ig nificant , steady 
prog ress since the energy crises of 
the 1970s, a large potential for en
ergy savings remains to be realized. 
The Cente r's interdisciplinary staff 
studies a w ide spectrum of environ
mental , economic, and technical 
aspects of e nergy-efficiency activi
ties , recognizing that ene rgy effi
ciency is a new and highly cost
effective ene rgy resource. 

Director Art Rosenfe ld 
Assistant Di rector Evan Mills 

Program Leaders: 
Building Techolog ics Progr~1111 Steve Sclkowitz 
Energy An:.t lysis Program Mark Levine 
Indoor Environment Program Joan 0:1 isey 

Ordering Information 

If you would like to receive this 
newsletter, correspond, or re
ceive a comprehensive publica
tion list for the Center's pro
grams, please write to : 

Center for Building Science News 
Attn: Ralph Mclaughlin 

Mail Stop 90·3058 
Lawrence Berkeley Laboratory 

University of California 
Berkeley, CA 94720 USA 

Tel: (51 0) 486·4508 
Fax: (51 0) 486·5394 

A Viewgraph from the Director 

Global Warming Warning 
"Don't Fool w ith the Climate" 

I 
am p leased to be able to bring you 
this column for the premier issue of 
o ur newsletter because it 's an oppor

tunity to present the Center's current 
fa vorite viewgraph. I hope that readers 
who decide the information presented 
here is usefu l will pass it along to others. 

Everything we develop at the Center, 
from hardware to policy, is aimed at 
saving energy and money through in
vestments that will pay for themselves in 
a short time. In a rationa l market, these 
ideas sell themselves. But we now know 
that even before the 1973 oil embargo, 

Art Rosenfeld 

w hen the payback time for improved automobile fuel efficiency was less than a year, 
the idea attracted monumental disinte rest. Many good ideas suffer from this apathy
preventive medicine, gun control , and hundreds of other examples. In the irrational 
rea l world , a commitment to energy efficiency is probably awaiting at least two or three 
hot, d1y summers accompanied by significant agricultural losses and wildfires
climate effects that would heighten the sense of urgency to reduce greenhouse-gas 
emissions . 

. .. no one foresaw that the new cores would reveal a 
climatic flickering of great frequency and magnitude ... 
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Until the spring of 1993, 
climatologists tended to talk 
more about "global" warm
ing than regional changes, 
which might manifest them
selves as warming or cool
ing, and as droughts or 
floods. Our best informa
tion on Earth's earlier cli
mates came from a single 
source : the record of past 
temperatures locked in the 
Vostok ice core from Ant
arctica. The consensus was 
that the doubling of C02 
would raise the global av
erage temperature by 2-S'C, 
a change comparable to the 
global cooling of about 4'C 
during the last ice age. This 
kind of talk is scary, since 

l!l -
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Continued/ A Viewgraph ji'om the Director 

that 4" difference had great implications: the ice above New York during the last ice age was one 
to two kilometers thick ("Manhattan, the mile-high city") , Canadian spruce grew alo ng the 
Ca ribbean, and if there was land suitab le for wheat and corn cultivation it was probably in Mexico. 

But now there's even scarier news in an article by J.W.C. White in the 15 July 1993 issue of 
Nature (364, 186) . When ice-core dri ll ing moved from d1y Antarctica to snowy Greenland to get 
better time resolution , no o ne foresaw that the new cores would reveal a climatic "Oickering" of 
great frequency and magnitude. Temperature changes amounting to plus or minus ha lf the 6-T of 
entire the ice age happened in 25 yea rs or less during the last interglacia l (the "Eemian"), when
according to Vostok- the climate shou ld have been as stable as it is today. The Greenland Summit 
and Antarctic Vostok core data are compared in the diagram to the left that depicts oxygen isotope 
measurements , a close pro>..ry for temperature. 

One explanation is that Greenland is o n the receiving end of the Gulf Stream, which dominates 
the climate, and therefore the agriculture of both eastern North America and western Europe. The 
Gulf Stream seems to have turned o n and off, producing in a single decade climate changes 
comparable to the glac ial-inte rglacial transitio n. 

If Vostok suggested that climate was somewhat stable during interglacial periods in Antarctica, 
the new Summit core shows that the current inte rglacial- the time in which we live- is a distinct 
anoma ly. It now looks as if agriculture and Western civilization may have developed during the 
only known window of climate stabili ty on record. Both the most recent glacial era and the Eemian 
interglacial era underwent a climate flickering that we would consider catastrophic. To adapt to 
extreme changes like that, ecosystems and agriculture would have to move an impossible 
thousands of miles per decade . Of course, we could all move to some warmer, more stable part 
of the globe, if we could figu re out where that will be and if a few billion other people haven't 
gotten there first. So I tend to agree with].W.C. White: let's not fool with the fossil fue l-based switch 
that ca n turn off climate stability. 

News from the D.C. Office 

Our D.C. Office is Open! 

The Center for Building 
Science News 

Published Quarterly 
Vol. l, No.J 

Executive Editor 
Evan Mills 

Managing Editor 
Allan Chen 

Contributing Editors 
Nathan Marlin 
Karen H. Olson 
Rich Sextro 
Michael Wilde 

Production/Design 
Malcolm love 

Copy Editors 
linda Comer 
Ann Kelly 

Circulation 
Ralph Mclaughlin 
Pat Mclaughlin 

T he Washington, D.C., office of LBL's Energy & Environment Division opened its doors in May 1993. 
It is headed by Stephen Wiel, who joined LBL in 1992 with the mission of establishing the D.C. office. 
He served eight years as a public service commissioner in Nevada, 

during which he distinguished himself as chairman of NARUC's Conserva
tion Comm ittee for almost four years. Steve is assisted by Jeffrey Harris, 
who had been in Washington on tempora1y assignment to DOE and is 
remaining on permanent assignment to the D.C. office. The two are 
supported by Moira Howard as office manager. 

LBL's Energy & Environment Division established the office to gain a 
better understanding of the needs and desires of its clients thro ugh closer 
contact and to help researchers in the Division design and conduct projects 
in ways that better sa tisfy client needs. The office w ill also house project 
work that can be performed more efficiently in D.C. and , of course, will 
provide administrative support to Berkeley staff members during their 
frequent trips to Washington. 

The office actually conducted its first business even before it opened. 
On the Friday afternoon before the fi rst clay of operations, Steve met with two visitors from the International Energy Agency 
the re. During this meeting, Steve also fielded the office's first officia l phone call . The voice on the phone asking for Art 
Rosenfeld 's fax number turned o ut to be a White Ho use staff member who had "gotten the number from information." 

The new office suite was remodeled to showcase state-of-the-art, energy-efficient lighting, office equipment, and other 
end uses. The 25-person conference room is available to anyone w ho would like to use it for a purpose consistent with the 
Division's mission. The office is located near DOE's Forrestal building at 1250 Ma1ylancl Ave. SW, Suite 150, Washington, 
D.C. 20024; the phone number is (202) 484-0880 and the fax number is (202) 484-0888. 
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The Cutting Edge 

Not Cool to Be Hot 
H eat generated in .fluorescent 

luminaires can result in 15% to 20% less 
light output and reduced efficacy. To overcome 
the problem, manufacturers are adopting 
design solutions developed by LBL researchers. 

The actual light output and energy use of 
regular and compact fluorescent lightin g 
systems can be significantly different from labeled 
(optimal) values. The key is temperature. 

The notion of thermal efficiency has long been 
understood, but it's often neglected in luminaire 
design. Temperatures inside fluorescent fixtures are 
important because excess mercury condenses at the 
coldest point on a lamp, regulating light output and 
(for long flu orescent lamps) power consumption. 
Suboptimal temperatures lead to losses in light 
output. Lamp temperature depends on lamp and 
fixture geometry, wattage, ballasting, ambient tem
perature, lamp orientation, and air circulation. 

A frequent criticism of compact flu orescent 
lamps (CFLs)-"not enough light"- can be traced 
partly to overheating. This arises because of lamp 
orientation or because CFLs are used in fixtures 
designed for incandescent lamps, where tempera
ture does not affect light o utput. Other unwanted 

Base-Down 

filaments 

lamp base 

Base-Up 

Compact.fluorescentlamp 

gas bridge 

mercury condenses 
and is held by grav1ty 

energy savings from changes in these lamps. A pre
retrofit system may operate far from the optimal tempera
ture, while the post-retrofit system may run at or near the 
optimum. Reasons for this include fewer or lower
wattage lamps and ballasts in the post-retrofit fixture and 
better ventilation characteristics. CFLs do not exhibit the 
same reduction in power as do long fluorescents and, as 

Relative Light Output a result, efficacy (lumens/ watt) diminishes dra
matically as tempera ture increases. 

Beating the Heat 

0.90- ............ ......... ! 

0.85- , -·-

A variety of clever strategies have been de
vised to optimize the thermal performance of 
fluorescent lighting systems. These include modi
fying lamps (conductive cooling) and fixtures 
(convective cooling). Another approach is to use 
mercury amalgams. They have not been widely 
adopted by lamp manufacturers because they can 
complicate the manufacturing process and be 
more costly than thermal management strategies. 0.75- · 

I ........ y ·········· J y ···· ··············· r ·· 

200 400 600 800 1000 
Time !min) 

71Je base-upaltematiw pmduces almost 100% oft be mted ligbt output. 7be ligbt output jmmtbe base
down CFL decr&ases by almost 25 % ajier a f ew minutes of operation . 1-/ot/X!IX!I; by addi11g a thermal 
b1idge (see opposite pbotos), tbe pe1f01111ance oftbe base-down CFL imp rows dramatically. 

For long-Lube fluorescent systems, one of the 
technologies developed by Center researchers is 
a "spot cooler" that can be inserted so that it rests 
lightly against the top of the lamp (or beneath the 
lamp in an indirect pendant fixture). When ap
plied to F40 lamps in enclosed wraparound fix

side effects may include color shifts toward blue
green, reduced color rendering, and shortened 
system life. 

Because power consumption decreases as tem
perature increases in long-tube flu orescent systems, 
thermal factors make it hard to design and calculate 

tures , this strategy increases in light o utput by 15% and 
efficacy by 8%. A number of manufacturers are now 
planning to integrate spot coolers with their luminaires . 

Thermal factors are also responsible for the fact that 
CFLs operating in a base-clown position produce 15% to 
20% less light (with a comparable reduction in lumens/ 

-
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wa tt) than when used in a base-up 
position. This is beca use excess mer
cury drips from the cold spot at the 
top of the lamp into the hot glass 
tubulation in the base, where it is 
revaporized . Work at LBL shows that 
a small copper strip fitted around the 
tubulationrapidlyconducts heat away 
from the lamp, achieving up to 99% of 
rated light output (see photo and 
graph). 

Another approach to thermal 
management is to increase air move
ment around the lamps. One solution 
is fan-based systems, but these are 
relatively costly, use extra energy, 
and require maintenance. A simpler 

strategy is to modify fixtures so that A rippled copperstripattacbed 10 

they are passively cooled . Research- tbeglass tu.bulation in a CFL rap-
ers at LBL increased the light output idlyconductsheatawayfrom tbe 

of prototype recessed CFL downlights lamp. 

by adding up to 20% simply by adding ventilation 
slots. Proper slot size and positioning are critical 
because excessively large openings result in optical 
losses that offset part of the benefits related to lower 

CENTER FOR B UILDING S CIENCE N EWS WINTER 1993 • 

places the tip in a cooler part of the 
fixture, allowing the mercury to settle 
to the tip more easily and improving 
the air fl ow. 

One concern about convective ven
tilation is the potential for increased 
dirt buildup on the lamp and fixture , 
leading to reduced light output over 
time. In experiments conducted at 
LBL, dust was injected into a con
trolled chamber containing vented and 
unvented fixtures. Candle power read
ings taken one meter below the fix
tures revealed that vented fixtures had 
consistently less lumen depreciation 
over time than unvented ones. This 
may be because dust leaves the ven
tilated fixture before it has a chance to 
settle. 

The measures described here are 

"Prototype recessed CFL downlights developed 
at LBL have increased light output by up to 20% 
simply by adding ventilation slots." 

expected to add ve1y little, if anything, 
to the production cost of lamps or fixtures. Convec
tive venting adds viitually nothing to the cost of CFL 
downlights; conductive cooling in the lamp base 
costs about 10¢ per lamp; and spot coolers add about 
$5 per fixture . The resulting cost-performance tradeoff 
is increasingly viewed by lamp and luminaire manu
facturers as an attractive opportunity for increasing 
the competitiveness of their products in markets 
where achieving higher lumen output is the name of 
the game . 

temperatures. The optimized , vented fixtures have 
only 1 o/o to 2% o ptical losses and are manufactured 
by Delray, Edison Price, Indy Lighting, Lighto lier, 
Lithonia, Microflect, Prescolite, Reggiani , Staff, and 
Zumtobel. 

The most effective solution yet identified re
q uires tilting the lamp downward by 5 to w·c. This 

rellector 

Evan Mills 

Adaptedji·om a version published in tbe LAEEL Newsletter, no. 2/93. 

D Michael Siminovitch o r Chin Zhang 
Lighting Research Group 
Build ing Tech nologies Program 
(510) 486-5863, Fax: (510) 486-6940 

lamp compartm ent 

ballast 

compact fluorescent lamp 

reflector 

Standard recessed fi:x:tu. re (/[!ft) and mod[jlcations (passive ventilation slots and tilted lamp) to acbieve optimal tberma! performance. 
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The Cutting Edge 

Progress in Residential Retrofit 
i1 If any utilities survey their customers to 

_l_ V 1 learn more about the buildings and the 
occupants in their service areas. These 
surveys-usually called "residential appli
ance saturation surveys," or RASSes-askfor 
the number and types of appliances present, 
the number of people living in the home, and 
sometimes personal information. 

lB -

The RASSes are also used to collect informa
tion abo ut the presence of conservation 
measures such as wall and ce iling insulation , 
weatherstripping, multipane windows, and water 
flow restrictors. Building Energy Analysis Group 
researchers Alan Meier and Brian Pon gathered 
RASSes from more than 100 utilities for recent 
research on the nation's progress in residential 
retrofit. This compilation represents nearly 80 mil
lion residential customers, or approximately 80% of 
the nation's households . Average saturation levels 
of conservation measures were calculated from 
these RASSes. 

Percent of homes with ceiling fons 

[SJ 1 to 30 m 50 to 70 

D 30 to 50 • 70 to 1 00 

A g eographic representation of saturations 
o f ceiling fans based on data from the 
RASSes. White areas indicate a lock of 
data for that region 

The principal advantage of using RASSes is that 
each RASS surveys a large number of consumers. 
When data from the RASSes are aggregated nation
ally or regionally , their sample size is far greater than 
that of analogous nationwide surveys, which typi
cally survey only a few thousand customers. An
other advantage is the low cost of obtaining them: 
usually only a letter and a phone call are required 
to complete the survey. Unfortunately, the inconsis
tent questions and wording among the RASSes 
collected from the vario us utilities make it difficult 
to aggregate the data. 

The figure on the left shows the saturation of 
ceiling fans across the nation. Although most 
utilities did not ask their customers if they had 
ceiling fans, enough did ask that the variation 
among regions is detectable . In fact, the saturation 
of ceiling fans appears to be very dependent on 
region. Saturation levels are 50% or greater in the 
South and in the Mississippi and Ohio River valleys. 
The use of ceiling fans in the homes of these regions 
would influence the energy use of conventional air 
conditioners. 

The figure above geographically represents the 
saturation levels of water-heater blankets. The 
saturation levels in various regions appear to have 
little correlation to climate, ranging from 8% in 
central Texas to 56% in one Pacific Northwest 
service area. The latter area 's utility conducted a 
free water-heater wrap program in 1989. Evidently, 
this program was highly successful. 

D 

Brian Pon and Alan Meier 

Brian Pon (51 0) 486-6829 
Alan Meier (510) 486-4740 
Building Energy Analysis Group 
Fax: (510) 486-6996 

Percent of homes with 
woter heater blankets 

0 1 to 15 tmJ 30 to 4 5 

D 15 to 30 45 to 60 

A geog raphic representa tion o f saturations 
of wafer-heaters based on data from the 
RASSes. White areas indicate a lack of 
da ta for that region 
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The CuHing Edge 

Airvest's Breath of Fresh Air 

S 
pray booths are a common sight in the 
industrial sector. Designed to remove pollut

ants during industrial processes such as spray 
painting or welding, a booth is a rectangular 
enclosure open on one side where the worker 
stands, and equipped on the opposite wall with 
a fan andfilter arrangement to suck away the 
dirty air. The full-size mannequin in these 
photographs simulates a worker in a spray 
booth facing the exhaustfilters. In experi
ments designed by LBL researcher Ashok 
Gadgi~ smoke was released in front of the 
mannequin to simulate the spraying of paint in 
the booth. 

T11e photo on the left shows d1e spray bcx:>d1 during 
stancla rcl o peration . The smoke-representing a 
pollutant-is entrained in d1e eclcly d1at fom1S in front of d1e 
mannequin, tising to d1e figure 's bread1ing zone. T11e concentra
tion of poilut<mt in d1e bread1ing zone of d1e mannequin was 
found to IJe about d1e same as d1e concentration at d1e exhaust 
chimney. 

TI1e photo on d1e right depicts d1e same experiment, 
except d1at d1e little box on d1e mannequin's chest is continu
ously ejecting a small amount of air, hence d1e name aitvest. 
111is ammgement, intended only as a proot~of-principle experi
ment, ventilates or elitn.i.nates d1e eddy in front of d1e worker, 
causing the smoke to jet away. T11e pollutant concentration at 
d1e bread1ing zone is reduced by 100- to 800-fold , depending 
on how much air is ejected from d1e box. 

With the airvest, it appears poss ible to substantia lly 
reduce the fan speed in the spray booth and sim ulta
neously red uce the worker's exposure to industria l 
polluta nts. A reduction in spray-booth flow rate by a 
facto r of two will result in significant energy savings- on 
the order of $1,000 annually per shift per booth , de pend
ing on the local climate-from reduced heating, cooling, 
and filtra tion of the incoming make-up air. This red uc
tion in ene rgy use accompanies a 50-fold reductio n in the 
worke r's exposure to pollutants generated in the booth . 

LBL has acquired a 
patent and is discussing 

Spra)l-booth exposu res without the airuest (leji): a htgher booth velocity and no airvest (center); and the airuest 0 11 

with the recommended lower booth velocity. 

collaboration with a pri
vate-sector fi rm in Califor
nia. The aiJVest technol
ogy still needs some devel
opmental resea rch to im
prove its e rgonomics. 
Gadgil beli eves that re
search may also reduce its 
costs significantly below 
the curre nt estimate of 
about $200 per unit. Field 
tests of the improved de
sign must precede fu ll com-

*Hood ve!ociry is measured i11.feer per mi11L11e (FPM). Airvestflow rare is measured i11 cubic feer per minure (CFM). 
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me rcia lization. 

D 

Asbok Gadgil 

Ashok Gadgil 
Indoor Air Quality Conrrots Project 
Indoor Environmenr Program 
(510) 486-465 1 
Fax: (510) 486-6658 
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Energy Education 

Students and Teachers Come to LBL 
Educators are fond of saying that good 

research and teaching go hand in hand. To 
live up to the spirit of this truism, LBL, its E&E 
Division, and the Center have committed efforts 
to conduct educational outreach in the commu
nity. It's federal policy and simply a good thing 
to do for the Center's neighbors. 

Educational programs supported by the Center 
range from the structured to the unstructured , and 
from the formal to the still-in-planning. LBL's Center for 
Science and Engineering Education (CSEE) brings edu
cators to LBL to support their continuing education and 
send LBL researchers into community schools and 
institutions to teach the interested about the Center's 
areas of expettise-science, math, engineering, research, 
and how to start careers in these fields. One of CSEE's 
efforts receives funding from DOEIRAC, DOE's Teacher 
Resources Associates program, to bring several high 
school teachers from across the country to LBL for eight 
weeks during the summer to continue their own educa
tion and to expose them to advanced research. The 
Center for Building Science and E&E participate in this 
program thro ugh Michael Wilde, a scientist in the 
Buildings Technology Program and the Center's technol
ogy transfer coordinato r. Through his efforts, teachers 
coming to the Center are matched with "mentors" who 
work with them during the ir entire visit. 

DOE's Teacher Resources Associates 
Program brings teachers to LBL 
during the summer to continue their 
education ... 

In parallel w ith this program, the Center is develop
ing its own educational efforts for high school students 
in the community . In 1991 , math teacher Gina Vaughan 
of Oakland's Skyline High School came to the Center as 
a part of the DOETRAC program. After spending the 
summer learning about using hypermedia to teach 
energy e fficiency, Vaughan became interested in CSEE's 
volunteer program, which brings Lab scientists to local 
K-12 schools to give talks and demonstrations. At the 
urging of Center director Art Rosenfeld , a network of 
Center scientists interested in volunteering their time 

Participants in the summer 1993 mentor pmgmm (lf!ft to right)- Neila 
Kleinsmith (LBL), Mary Charlesworth (Califom ia), Deb Hopkins (LBL), 
Rex Babcock (Kansas), Susanne Flannelly (New Jersey), Allen Letson 
(Califomia), Michael Wilde (LBL), and Susie Maxwell (A laska). 

began to coalesce into the "Energy Education Network. " 
In March 1993, Vaughan and Wilde drew from the 
assembled talent to organize a day of activities for nine 
Skyline students. They toured the infrared camera and 
aerogel laboratories, received some instruction on en
ergy-efficiency analysis, and held afternoon discussions 
with ten Center scientists. Vaughan continues to orga
nize "day at LBL" programs for Skyline students. 

One more program worth noting is the Center's 
efforts to establish an educational resource file. Incorpo
rating text, photographs, overhead slides , and curricu
lum materials published on paper, as well as CD-ROM 
and other electronic formats , the file w ill give researchers 
fast, easy access to mate rials they can use in classrooms 
to teach students about energy and the environment. 

Future editions of this column w ill explore other 
resources available to educators and repott on visits and 
other activities that educators will find helpful. 

D Center for Science and Engineering Education, 
(510) 486-55 11 Fax: (510) 486-6660 
Roland Otto, director: (5 10) 486-5325 
Marva Wilkins , pre-college outreach coordinator: 
(510) 486-5640 
Michael Wilde , Center for Building Science, 
(510) 486-6847, Fax (510) 486-4089 
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Technology Transfer 

From the Lab to the Marketplace 
~ be life cycle of a 
1 product begins with re
search and development to 
meet a market need, but it 
is not complete until.find
ings are disseminated to 
those who can use them. 

The Department of En
e rgy, LBL , a nd th e 
Center work to bring research 
and new technologies to the 
marketpl ace through tools 
such as Cooperative Research 
and Development Agreements 
(CRADAs), sponsored re
search, licensing agreements, 
and information transfer. 

Cost-shared Research 
Projects 
CRADAs provide companies 
and institutions outside ofLBL 
the opportunity to do research 
cooperatively with scientists 
at the Lab. Once the parties 
decide to work together, they 

rates, and measured energy 
savings so that utili ties and 
government can draw on a 
broad base of experience to 

improve existing and develop 
new programs. 

Technology Licensing 
Some of the techno log ies 
developed at the Center are 
ava il able for licensing and are 
promoted through the Tech
no logy Transfer Depa rtment. 
Patent licenses are fl ex ible 
and open to negotiation . For 
exa mple, they can be exclu
sive licenses in a fi eld of use 
or nonexclusive. Companies 
can negotiate a license appli
ca ble to one country or a 
group of countries. 

Two recent examples of 
Center technology licensed 
to private industry are the 
thermally efficient compact 
flu orescent fixtures described 
on page 4 of this issue, and 

... Gas-filled panels have fewer 
environmental impacts than 
existing insulating technology ... 

prepare a joint work state
ment outlining the goals of 
the proposed research. The 
Lab and DOE must approve 
the statement and negotiate a 
CRADA. Two Center CRADAs 
currently in negotiation in
volve electrochromic technol
ogy and the Database on En
ergy Effic iency Programs 
(DEEP) . 

Electrochromic glazings 
use an applied voltage to con
trol the flow of light through 
windows dynamically. The 
window can darken to re
duce cooling loads or switch 
to a transmission state to per
mit the use of daylight. 

DEEP is an effort to gather 
in one place infom1ation about 
energy-efficiency programs, 
their operation, participation 

insulating gas-filled panels 
(GFPs). amed best new 
product in the home technol
ogy area by Popular Scie11ce 
magazine in 1991, GFPs have 
fewer environmental impacts 
than existing techno logy. 
They offer performance that's 
equivalent to or better than 
CFC-blown foam, the current 
high-performance insulating 
materia l sta ndard. These 
foams are being phased out 
as inte rnational conventions 
to protect the ozone layer 
from further destruction come 
into fo rce. Developed by 
Bre nt Griffith , Dariu sh 
Aras te h , a nd Step he n 
Selkowitz, the panel is a plas
tic honeycomb sealed in alu
minized, low-E coated plastic 
fo il containing inert gases that 

are good insulators. Manu
facture rs o f prefa brica ted 
ho us ing, a pplia nces , a nd 
transport systems have ex
pressed interest in licensing 
GFPs. 

Infonnation Programs 
The Center 's informatio n 
tra nsfer is manifested as LBL 
reports, journal pa pers , and 
popu lar articles published by 
staff scientists; short video pre
senta tio ns; exhibits fo r trade 
shows, conferences and m u
seums; and development e f
forts in multimedi a in forma
tion systems. A recent Center 
effort in multi med ia is an in
te ractive kiosk developed for 
Southern Ca lifo rnia Ed ison's 
Custome r Technology Appli
ca tions Center that provides 
energy-efficient building de
sign information. Based on a 
microcomputer and videodisc 
player, the system is one of 
several projects underway in 
the Building Technologies 
Program to learn how to use 
new electronic media to dis
seminate information more e f
fi cientl y. Another is the de
velopment of an informatio n 
kiosk for the Department of 
Energy's Office of Bu ild ing 
Technologies. ~0 

Center for Building Science 
Patents : 1992 
#5,080,141 1/14/92 
Method and Apparatus for 
Filling Thennal Insulating 
Systems, Dariush Arasteh 

;;),161 ,884 11/ 10/ 92 
Thenmt! Element for 
Maintaining Minimum Lamp 
Temperature in Fluorescent 
Fixtures,l'vlichael Sim.i.novitch 

#),174,646 12/ 29/92 
Heat Tr<msfer Assembly for a 
Fluorescent Lamp and 
Fixture, Michael Siminovitch, 
Francis M. Rubinstein, 
R.i.ch<u-cl E. WI"Utman 

Patent Pending 
Gas Flow Means for 
Improving Efficiency of 
Exhaust Hoods, Ashok 
Gad gil 

Patent Pending 
Improved Compact 
Fluorescent Lamp Using 
Insulated Septum, Michael 
Sin"tinovitch. 

D Chety l Fragiadakis · 
LBL T echno logy T rans fer 

Dept., (510) 486-6467 
Fax: (510) 486-6457 

Gas,ji"lled pa 11efs: An qfj"ectiue newCFC:fi -ee ins11latorlor rqjiigerators and many 
otber application s. 
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The Cutting Edge 

On the Energy Edge 
I n the Pacific Northwest, 28 commercial 

buildings have been built to demonstrate 
cost-effective energy savings with no loss of 
occupant amenity. Sponsored by the 
Bonneville Power Administration, the Energy 
Edge buildings were designed to use 30% 
less energy than a baseline building built to 
the Model Conservation Standards, the 
regional energy code. 

The 28 buildings are typica l o f new com
me rc ia l co n st ru c ti o n in th e reg io n : offi ce 
bu ildings , schools, fast-food estab li shments, medi
ca l clinics , a supe rmarket, and a conve nience sto re. 
Floor areas range from 2,000 to more than 1,000,000 
square ft2 

( -200 to 10,000 m2
) . 

A ream from LBL's Energy Ana lysis Program has 
been assessing the actual energy use in the buildings 
and comparing it with that of other new buildings in 
the region as well as with results from computer 
simulation models. They now have as much as six 
years of measured energy use for all but one of the 
buildings and have analyzed "tuned" simulation 
results (ca li brated with monitored data) for 17 of the 
buildings. The 28 Energy Edge buildings as a group 
are using more energy than predicted, but they are , 
for the most part, low-energy users when compared 
to othe r new construction in the region . Based on the 
results from the first five tuned models, the measures 
are saving 13% less ene rgy than predicted. Lighting 
measures as a group are saving more than predicted, 
but heating, ventilation, and air-conditioning and 
envelope measures are saving less. Based on two 
years of utili ty bills, the ave rage ene rgy use for 12 
offices is about 13 kWh/ ftl-yr (140 kwh/ m2-yt) , slightly 
higher than predicted , bu t well below regional bench
mark data. Energy consumption for a ll 28 buildings, 
based on the third year of utility bills, is increasing in 
60% of the buildings. 

Energy Edge buildings were designed to use 
30% less energy than a baseline building 
built to the Model Conservation Standards. 

Some of the increase in energy use beyond 
predictions is attributed to poor commissioning and 
operations and maintenance (O&M) practices. An 
example is the b uilding where an increase in 

7/?e 1.3. 400 (7.240 m2 ) square foot Landmark building in Yaki111a. 
Washington. one q/28 participating Energy Edge buildings. 

hea ting energy o utpaced savings from economizer 
cooling. The culprit: a dampe r stuck in the open 
position. On the energy success side, a pilot 
commissioning project showed that implementing 
the time-clock fun ctions of the e ne rgy manage
me nt and contro l syste m th at regul ates the lights 
red uced annu al ene rgy use by about 8%. Occu
pa nts ca n also diminish measure performance , 
sometimes deliberate ly- as resea rche r Mary Ann 
Piette found. In one building, sa lespeople were 
required to be in their sa les areas on a fi xed 
schedule , " ... occupants rigged fans with paper 
strea mers near their motio n sensors to keep the 
lights on! The fans were contro lled w ith a timeclock 
set to their work schedules." 

The Energy Edge evaluation, which has already 
provided a wealth of infom1ation on the performance 
of energy-efficiency measures in new commercial 
build ings, will be completed this year. Bonneville is 
using project results to provide guidance for commer
cial program design, to upgrade commercial codes, 
and to revise conservation supply cutves. The data 
also he lp identify problems w ith individual measures 
to improve future applications and to better define 
commissioning, control, and O&M procedures to 
optimize energy savings. 

D Ma1y Ann Pietre 
Bui lding Energy Analysis Group 
Energy Anal ys is Program 
(510) 486-6286. Fax: (510) 486-6996 

Karen H. Olson 

lB -
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~he Cutting Edge 

Caltrans Relights its Marysville Office 
R esearchers in the Building Technologies 

Program are assessing a lighting retro
fit project at the Marysville District Head
quarters of the California Department of 
Transportation. 

Also known as Ca ltrans , the agency has 
rece ntl y completed a n insta llatio n of dee p
cell parabolic luminaires in an open offi ce area that 
ho uses design and drafting services for road con
struction and maintenance in its District 3 headquar
te rs in Marysvil le. The agency plans to develop 
specifications for upgrading lighting systems in 
other offi ces based on results from assessments of 
this project. 

Rudy Verde rber, Francis Rubinste in, Robert 
Clear, Vincent Berrutto, Werner Osterhaus, and 
Saba Rofchaei are conducting a detailed analysis of 
potential improvements in the quantity and quality 
of illumination in the remodeled space as compared 
to the original lighting system still intact in other 

parts of the building. Caltrans project managers and 
the researchers defined a. set of fundamental light
ing quality parameters for evaluating the retrofit. 
During several visits to Matysville, the research team 
measured illuminance and luminance o n task sur
faces and more than 100 computer screens in pre
and post-retrofit areas of the build ing . The analysis 
procedure also included photographic and video 
documentation and visual assessments of potential 
problems, such as glare or contrast reduction on the 
task surface. A luminance mapper developed by the 
Lighting Research Group made the luminance mea-

RADIANCE simulaliom of Caltrans Mcuysui/le o.lfice before (left) and qjier 
retrojlt. Note the change in lighting a./the walls and elimination of glarejimn 
protruding ceiling.fixtures. 

surements. Ma rysville was its first real-world appli
ca ti on, capturing images of luminance distributions 
within the field of view of office personnel. The 
resulting digitized images are now be ing analyzed at 
LBL. 

Caltrans plans to develop specifications for 
upgrading lighting systems in other offices 
based on results from this study. 

To develop design schemes that improve 
lighting quality, team members selected prominent 
spaces representing the faci lity's existing and new 
lighting installations for modeling with LBL's light
ing simulation program, RADIANCE. In addition , 
Caltrans workers were asked to complete survey 
questionnaires so that the LBL researchers can 
correlate their photometric measurements and vi
sual assessments with the subjective responses of 
the building occupants. Interviews with workers 
provided further informatio n about typical work 
tasks and thei r lighting requirements. Based on the 
findings of this research , LBL will propose guide
lines for specify ing lighting installations in other 
Caltrans offices around the state . 

D Werner Osterhaus 
Windows and Dayl ighting Group 
Bui lding Technologies Program 
(510) 486-4042, Fax (510) 486-4089 

Werner Osterhaus 



• C ENTER FOR B UILDING SCIENCE N EWS WINTER ]993 L AWRENCE BER KELEY L ABORATORY 

Center Research Facilities 

The Environmental Chamber 
0 n the second floor of an unremarkable 

building at LBL, researchers are using 
a room within a room to smoke out indoor 
air pollutants. The environmental chamber 
is a stainless-steel-lined room of 540 ft3 (20 
m 3) which can be operated in several ways 
to meet the needs of different research 
projects, including studies for which a very 
low background is 1·equired. Scientists of 
the Indoor Environment Program and their 
collaborators use the chamber as a con
trolled indoor environment to study the 
behavior of a variety of indoor pollutants 
rangingfrom cigarette smoke to volatile 
organic compounds (VOCs) from new 
carpets. 

At the moment, four projects use the facility. 
Principal investigator AI Hodgson, a chemist with 

AI Hodgson and Richard Allen test methyl chloride exposures 
using the environmental chamber. 

overall responsibility for the chamber and its opera
tion , is the leader of a team studying the emissions 
of volatile organic compounds from carpets and 
carpet pads with funding from the Consumer Prod
ucts Safety Commission (CPSC) . A new carpet or 
carpet backing material outgasses VOCs at rates that 
decrease with time and that can be measured 
accurate ly in the environmental chamber. Carpeting 
has been reported to be linked with sensory irrita
tion and other health or comfort prob lems. The 
CPSC has been requested by some state agencies to 
label carpet mate rials as haza rdous . 

Joan Daisey and colleagues are studying the 
emissions of nitrosamines from cigarette smoke and 
how their concentrations change with time indoors. 
Nitrosamines, which have been implicated as ca r
cinogens in some studies, are found in many smoked 
foods and drinks, including bacon and Scotch. Funded 
by the California Air Resources Board, this research 
may eventually lead to a bette r understanding of the 
re lationshi p between human exposure to environ
menta l tobacco smoke and related health ri sks, as 
well as better standards of acceptable exposure . 
Investigato rs will use the ir chamber test results as 
input to a computer model of human exposure to 
nitrosamines from cigarette smoke . 

Develo ping a tracer technique to characterize the 
ventilation rates in office buildings is the object of a 
study headed by William Fisk and funded by DOE's 
Office of Building Technologies. A small source of a 
fluorocarbon-based tracer placed throughout an of
fi ce building can characte rize the emissions of pollut
ants from common indoor sources like carpets. The 
environmental chambe r offers a convenient tool for 
testing the tracer's accuracy and measurability. 

Finally, in collaboration w ith Richard White of 
the University of California 's Department of Electrical 
Engineering and Computer Science, Indoor Environ
ment Program researchers are testing new sensor 
technology for measuring the indoor concentrations 
of organic compounds such as toluene and formalde
hyde. 

Users of the environmental chamber can work 
with larger assemblages of materials representative of 
those in homes and offices and scale the samples to 
test factors like surface-to-volume ratios as experi
mental parameters , a capability smalle r chambers 
don't have. A growing awareness of the poss ible risks 
to human health of indoor emissions sources sho uld 
keep the environmental chamber a popular instru
ment for understanding exposure risks for some time 
to come. 

H AI Hodgson 
Indoor Air Chemisny Group 
Indoor Environment Program 
(510) 486-5301 , Fax (510) 486-6658 

Allan Cben 

lB -
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Hot off the Press 

Global Energy Use: Past and Future 
A new book .from LBL's International Energy 

Studies group presents a decade's worth of 
investigation into historic treruls in global energy 
use, describes prospects, and discusses policies 
for restraining growth in energy consumption. 

The authors of Energy ~fficiency and Human 
Activity apply a n analytica l fra mewo rk that 
considers three basic factors driving energy use in 
each secto r: activity, structure, and energy intensi
ties. The industrial countries, the developing coun
tries , and the former East Bloc are covered sepa
rately. 

Much of the book describes how and w hy 
energy use has changed in the world since 1973 . 
Energy intensities in manufacturing have declined 
continuously in the Organiza tion for Economic 
Cooperation and Develo pment (OECD) countries, 
contributing to a fall in energy use despite consid
e rable growth in activity. In passenger travel and 
fre ight transport, shifts toward more energy-inten
sive modes such as automobiles , air travel, and 
trucks have pushed energy use upward. Structural 
change in the residential sector, especially an in

crease in appliance 
ownership, has caused 
energy use to grow in 
much of the world. The 
service sector's fuel in
tensity fo r heating has 
declined greatly in the 
OECD countries, but 
e lectricity intensity has 
risen . 

Turning to the fu
ture , th e auth o rs 
supplement their his
torical analysis with 
judgments about the 
possible evolution of 
key trends. Growth in 
activity will be espe
cially strong in the de

veloping countries, and structural change is like ly to 
increase energy use considerably as well . The 
greatest potential for structural change is in the 
fo rmer East Bloc, but the pace of change is ve ty 
uncertain. Structural change is occurring much 
more slowly in the OECD countries. With higher 
energy prices (resulting in part from internalization 
of environmental externalities) and strong energy-

effi ciency policies, intensities in the OECD coun
tries in the year 2010 could be nearl y 50% less on 
ave rage than the level to w hich trends seem to be 
pointing. The Soviet scenarios suggest that inten
sities could decline by almost the full 50% if 
economic reform is successful and technology 
levels are upgraded to Weste rn standa rds. In both 
cases, however, achieving reductio ns of this magni
tude w ill require considerable policy effort. 

Policies and programs that ca n he lp change the 
course of energy use include reform of energy 
pricing, efficiency standards, financial incentives, 
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and innovative methods. The authors call for strong 
action by governments at all levels but stress the 
importance of considering the fu ll range of factors 
that w ill shape realization of the energy-efficiency 
potential around the world and the need to look 
beyond energy policy for solutions. Among the 
conclusions: the emergence of a global market 
economy with relatively open borders could en
hance efforts to improve ene rgy efficiency; and 
strong policies in the OECD countries to encourage 
greate r energy efficiency would have profound 
effects worldw ide. 

Lee Schippe r and Stephen Meyers with Richard 
Howarth and Ruth Ste ine r. Energy ~1ficiency and 
Human Activity: Past Trends, Future Prospects. 
Cambridge, UK: Cambridge University Press. 
(800) 872-7423; ISBN: 0 521 43297 9 
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Visitors Far and Wide 

T he Russian Minis
ter of Ecology and 
Natural Resources, 

Victor I. Danilov-Dan ilj an , 
spent three days in California 
as the Center's guest. The 
Ministe r presented info rma
tion on current Soviet energy 
and environmental dilemmas 
and participated in a day-long 
roundtable discussion with 
representatives of major utili 
ties, manufacturers of energy
efficient technologies, energy 
regulators, nongovernmenta l 
o rganizations, and Center sci
entists. 

Julian Aizenberg, one of 
the former Soviet Union's 
(FSU) foremost lighting 
experts , spent several days 
at LBL discussing opportuni-

across the FSU, while very fC\v 
are installed in North America. 
Fo r many years, Aizenberg 
has directed a maJOr lighting 
research group in Moscow and 
has edited a lead ing Russian
language journal on lighting 
called Svetotechnika. 

The Center's sc ientists 
have had several meetings with 
representatives of the Federal 
Aviation Administration, 
including the director of the 
FAA's Facility System Engi
neering Service. The main 
topic of discussion was how 
to design the airport traffic 
control tower of the future 
using advanced building tech
nologies and strateg ies to 

achieve an improved indoor 
e nvironme nt. Ad va n ce d 

From le.fi: Minister Dtll lilov-Dcmiljan . Eoan Mills (Assistallt Direc/or. Center for 
Buildiug Science). \licroria Mms ( futelpreter a11d Sot•ir!! e1!e1;gy ana~J •st). al!d Len 
Cross111an (PC&/:.' Energy Ceuter) tour tbe PG&E Energy Ceuter in San Fraii CL'ico. 

ties fo r collaboration on en
ergy-efficient lighting. In a 
special seminar, Aizenberg 
provided an overview of the 
Soviet lighting situation, pre
senting data previously un
available to the West in the 
days before Glasnost. During 
the ir discussions, the Center's 
lighting technology experts 
learned tha t there has been 
substantial progress on ad
vanced technologies such as 
hollovv light guides; 45,000 
such systems are installed 

glazings, lighting systems, and 
indoor environmental controls 
offer substantial promise for 
this very sp ecialized type of 
fac ility. 

Gul Najamjamy, Deputy 
Chief of the National En
ergy Conservation Center 
of Pakistan (ENERCO N), 
came to LBL seeking inform a
tion on energy-efficiency R&D 
in the U.S. and on field expe
rience from DSM programs 
here. ENERCON's near-term 
aim is to train auditors, dem-

Center researchers toured tbe San Frrmcisco Ailport Trq[//c Contm! Tou•er. Note the barsb 
COJ itrast created l~vsbaded Olld 111/Sbadt!d u·iudou·s. tilld tbe ltpu·ard tilt oftbe co lllputer nmnilo r 
{(; at lOid rf{/lectiOIIS on tbescree/1 . 

onstrate the commercia l vi
abili ty of efficient lighting tech
nologies and practices, and 
show that there are new busi
ness opportunities fo r import
e rs, local producers, auditors, 
and lighting designers. The 
program's five-year goal is to 
retrofit about 10%ofPakistan 's 
tota l commercial building 
stock (roughly 300-500 build
ings). 

One of the key topics 
attracting ten members of 
the British Parliament to 
LBL was how to integrate 
energy regulation and mar
ket mechanisms to achieve 
the proper balance of supply
and demand-side investments 
in the energy sector. 

A delegation of six mem
bers of Thailand's Parlia
mentary Cotnmittee on 
Environment visited LBL as 
part of a study tour on alte rna
tives to introducing nuclear 
power to the e lectricity supply 
system in Thailand. 

Her Royal Highness, 
the Princess of Tonga and 
her Consul General graced 
the Center with a visit to hear 
how energy efficiency could 
help her island nation. Tonga , 
whose main exports are pump
kins and vanilla , is the only 
South Pacific nation to have 
avoided colonization. Hepre
senting 16% of all import costs , 
energy is critical to Tonga 's 
economy and development 
process. The Princess's main 

interest was to learn from the 
Center how the national utility 
and other elements o f the en
ergy sector could promote in
creased energy effi ciency to 
reduce the need fo r costly 
itnportecl petroleutn. -:~~-~-

One vision of the Tozueroftbe Future: 
Jl1odular construe/ion a nd advanced 
materials. 
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An ADEPT Way to 
Promote EHiciency 

F
or the first time in more 
than a decade , the U.S . 
Department of Energy is 

involved in a large-sca le en
ergy technology assista nce 
effort for developing coun
tries and economies in transi
tio n. The new progra m , 
ADEPT (Assisting the De ploy
ment of Energy Practices and 
Technologies) , aims to assist 

ing the earl y rounds of pro
posal selection. Nea rly half o f 
the proposa ls addressed vari
ous aspects of improving en
ergy efficiency in developing 
countries. ADEPT's FY 1994 
funding should be commen
surate with FY 1993 levels. 

Among the e ight proposals 
selected for quick start sup
port, LBL did quite well , re-

The new program, ADEPT (Assisting the Deploy
ment of Energy Practices and Technologies) 
aims to assist countries in the wise selection of 
energy technologies as well as building institu
tional capacity by transferring policy expertise. 

countries in the wise selection 
of energy technologies as well 
as building institutional ca
pacity by transferring policy 
expertise . ADEPT will focus 
its assistance on six program 
components: needs studies, 
technology demonstration , 
technical information, institu
tion building, training, and 
technical adaptation. 

Rick Bradley, the head of 
the ADEPT program office, 
sees the new effort as a central 
element supporting the De
partment of Energy's technol
ogy cooperation mission. In 
the past, DOE's efforts were 
focused on the export of tech
nology. The ADEPT program 
will give DOE the ability to be 
a "fu ll-service partner in the 
provision of energy services
both policy transfer and tech
nology- to developing coun
tries," says Bradley. 

ADEPT was approved in 
1993. The program commit
ted roughly $1 million of fund
ing fo r a series of small "quick 
start" proposals. Bradley said 
that projects with a potential 
fo r nea r-term results and 
breadth of lab participation 
were given added weight dur-

ce iv ing fundin g for two 
projects. In the first, LBL staff 
will support the establishment 
of an Energy Efficiency Center 
in Beijing. The project will be 
a joint effort of the Energy 
Analysis Program at LBL, the 
Global Studies Program at 
Pacific Northwest LaboratOiy, 
and the Energy Research Insti
tute in Beijing. The second 
project is a demonstration of 
advanced window technology 
in buildings in Kuala Lumpur, 
Malaysia , and Bombay, India. 
Its intent is to catalyze interest 
in the development of a mar
ket fo r advanced efficiency 
technologies in these coun
tries . Mark Levine, gro up 
leader of the Ene rgy Ana lysis 
Program and principal investi
gator for the FY 1993 projects, 
was enthusiastic. He felt "DOE 
was off to a good start" and 
had selected "some excellent 
projects for the first-round 
funding. " 

D Nathan Martin , LBL coordi
nator (510) 486-5137 
Fax: (510) 486-6996 
Depart ment of Energy 
ADEPT office (202) 596-4880 
Fax: (202) 586-3047 
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Energy Currents 

Retrofit Legislation 
at the Urban Level 

I
n March, the city of Be rk
eley, Ca lifo rnia, passed 
new legislation d1at should 

serve as a model for local 
policies intended to keep en
ergy dollars within the com
munity while protecting the 
environment. The Commer
cial Energy Conservation Or
dinance (CECO) is based on a 
similar ordinance du t has been 
law since 1989 in San Fran
cisco, Berkeley's neighbor 
across the Bay. San Francisco 
is curremly the only othe r city 
in the world to have this type 
of legislation. As part of the 
Berkeley Municipal Code, 
CECO requires commercial 
buildings to undergo energy 
conservation retrofits when 
they are sold or substantially 
renovated. CECO was de
signed with the participation 
of LBL's Kristin Heinemeier, 
who also works with the Ber
keley Energy Office. 

CECO requires only vety 
basic measures designed to 
bring d1e most inefficient build
ings up to an acceptable stan
dard of energy efficiency, not 
to raise them to the state of the 
art. These required measures 
include duct and pipe insula
tion , installation of time clocks 
and other basic controls , clean
ing and tuning ofHV AC equip
ment, repair of leaks, and re
duction of lighting loads. The 
ordinance includes a cost ceil
ing-1% of the building's sale 
price o r 5% of the cost of the 
renovation-that limits there
quired expenditure to a rea
sonable level. 

CECO goes into effect on 
Earth Day (April22) 1994, and 
its success will be reviewed 
after two years. 

D Elaine Eisenstadt, City o f 
Berkeley Energy Offi ce, 
(510) 644-6309 

Center Becomes 
Co-Sponsor of the 
ECEEE Summer 
Study 

T
he Center was a co
sponsor of the first 

Summer Study of ECEEE 
(the European Council for an 
Energy-Efficient Economy). 
ECEEE is the European sister 
organization of the American 
Council for an Energy-Efficient 
Economy. This year's gather
ing to o k pla ce in 
Runstensgaarden, just no rth 
of Copenhagen, Denmark. 
Denmark's Ministe r of Ene rgy 
opened d1e conference, which 
was attended by about 150 
people representing 22 coun
tries. Paper presenters and 
co-a uthors from LBL included 
Jim McMahon , Joe Eto , Chuck 
Goldman , Barbara Atkinson , 
and Evan Mills. 

D jan Moen, Norwegian 
Energy Adm inistration, 
Postboks 5091 tv!ag. 
0301 Oslo , Notway 
+47 2 95 91 42 
Fax: +47 2 95 90 99 
or 
Hans Nilsson 
Swedish National Board 
fo r Industria l and 
Technical Development 
117 86 Stockholm, Sweden 
+46 8 681 91 00 
Fax: +46 8 681 9585 

Ec 3 E 



In - L AWRENCE BERKELEY L ABORATORY 

Awards and Citations 

R esearchers at the Center and its associated programs 
have received numerous awards for their contribu

tions to the field of ene rgy efficiency. Some recent 
examples: 

Federal Laboratory Consortium Special A ward for 
Excellence in Technology Transfer - 1993 
Steve Selkowitz and Dariush A rasteh 
Award fo r the development and transfer to the U.S. 
b uilding indu s try of the technolog y base for 
"superwindows"- w indows designed with better ther
mal performance than insulating wa lls. 

PEW Charitable Trust Award- 1991 
Ashok Gadgil 
Award of $150,000 over three years for work re lated to 
promoting energy efficiency in developing countries. 

Popular Science Magazine's Best of What's New 
Award -1991 
Dariusb Arasteb, Stepben Selkowitz, and Brent Griffitb 
Grand award in home techno logy catego1y fo r develop
me nt of gas-filled insulating pane ls. 
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