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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 correct 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 warranty, 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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Lawrence Berkeley Laboratory 

Applied Science Division 

INTERVIEW WITH 

JOE CLARKE 

Joe Clarke is a visiting scientist from the University of Strathclyde in Glasgow, Scotland. 
He will be spending approximately five months at LBL, working with the Building 
Energy Simulation Group on the specification of a collaborative work program leading to 
the next generation of energy modeling systems. 

ASD: Would you tell us some information about your background? 

Joe: I graduated in 1973 from Strathclyde University, with a degree in Environmen
tal Engineering. In 1977, I obtained a Ph.D . from the same university for 
researc'h into Building Energy Simulation. Since then, I have worked as a 
Research Fellow with the ABACUS (Architecture and Building Aids Computer 
Unit, Strathclyde) CAD Unit, a team of multidisciplinary researchers . . With 
funding from the U.K. Science and Engineering Research Council (SERC), 
ABACUS has. set out to develop computer-based models of .. the cost and perfor
mance attributes of buildings for use during the design phase and post occu
pancy energy management. 
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In 1982, I was fortunate enough to win one of the two .advanced fellowships 
offered by SERC each year. This has enab led me to hold research grants in my 
own right and to continue my work in energy modeling. 

Would you 'describe the work you are doing in energy modeling? 

As background information, I'd like to go back to 1973, the year of the oil 
embargo. There was the realization at that time, and perhaps by some far
sighted people before then, that effective energy management requires the 
existence of valid modeling methods. Since energy itself is a dynamic concept, 
the models themselves must be dynamic . By this, I mean able to account for 
the complex temporal interactions observed in the real world. Since 1973, 
many government research organizations -- such as SERC, NSF, and th e 
UK/ US DOE -- have provided funding to develop such a dynamic mod eling 
approach. At the present time, we see a number of first generation systems 
worldwide , including DOE-2 and the model my team has developed, ESP. In 
each case, these models offer substantial improvement on the methods they seek 
to replace. 

However, these models are themselves becoming old. They were conceived in 
now out-of-date computing environments, many are not user-friendly, and 
many are flawed theoretically . My work at present is to begin to develop the 
next generation: work-station oriented, highly graphical, functionally modular, 
and capable of allowing for combined heat and mass transfer in the transient 
mode. 

Would you describe your modeling system, ESP? 

ESP stands for Environmental Systems Performance. It is a multi-program 
package that allows a user to specify a building in terms of its geometry, con
struction, functions, plant networks and control systems. ESP will then simu
late , by quite rigorous means, the energy and mass exchanges within the build
ing and its plant . The technique is to replace the real system by a state-space 
representa tion , and then to arrange for a fast , efficient numerical solution at 
each time-step as a simulation proceeds. 

ESP has a rigorous theoretical basis, around which is built a friendly graphics 
interface. This allows the designer to address many issues, with answers sup
plied on the basis of exacting calculation . Examples of some design issues are: 
Will the building overheat? How much energy will it use? What will be the 
energy saving if some passive or active solar feature is incorporated? What IS 

the effect on efficiency of a change to the plant configuration or control? 

You seem to stress the word "rigorous" . Does this mean that it involves more 
calculations than are found in the models currently used? 

Such a modeling approach involves a number of critical issues. The first thing 
we ' re trying to achieve is mathematical exactitude. If there is a measurable 
fiowp ath in a real building (such as a longwave radiation exchange or deep 
shortwave solar penetration to some 'core' zone) , then within ESP there will be 
a mathematical equivalent. At the heart of ESP there is a numerical in tegrat
ing 'engine' which treats all participating flowpaths simultaneously . So if you , 
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as a user of ESP, were to open a window at the far side of Building 90 , you 
could actually trace the consequences of that action on heat dem ands or con
densation, say, at the other end of the building. That is because all energy and 
mass flows are fully linked ·across the space and time dimensions within the 
model. What we have tried to do is to generate a model of high integrity . 
Obviously, many more calculations are required by this approach when com
pared with traditional methods . But the returns are high . The real issue is to 
ensure that ' l / 0 is simple and easy to achieve, with comprehensive simulation in 
between. Underlying the previous generation was a desil·e fo'l' computational 
simplification, and this led to the overuse of empirical relationships and 
simplifications such as steady-state system behavior. Indeed, such low integrity 
models have become a source of great concern to those addressing the question 
of validity and use in practice. 

You described the ESP approach as a flexible one. What do you mean by that? 

The new generation of systems is a very interesting one. Instead of developing 
single, monolithic code structures, we seem to be moving towards an open 
architecture approach. What we will see over the next few years will be the 
emergence of energy modeling software tools conforming to agreed procedures. 
Software modules will exist for solar processes, for heat transfer coefficient esti
mation, and for building description. On a more technical point, 'tools' will 
also be available for the generation of the coefficients of the differential equa
tions which define the problem, for matrix equation building and partitioning, 
and for matrix equation solution. Much of this 'knowledge' already exists, but 
it is contained within existing systems such as ESP . The task now is to free 
these tools and to create .libraries of dedicated function modules. The name of 
the game in energy modeling will then become the development of software h ar
ness programs which allow these · tools to be combined to form the required 
modeling approach. 

Are you saying that the new generation will be even more comprehensive and 
flexible? 

Yes. But, really,,, these developments irt energy modeling are not the most 
important issue here. Ultimately, what we are all pursuing is the building and 
testing of fully integrated computer-aided design and drafting systems. The 
energy modeling function of such a system is but one small component. 
Perhaps with the next decade, we will see the coming of software structures 
that will enable us to really preview future reality at the design stage. We 
must make sure that in developing the energy modeling function of such an 
integrated approach, we introduce the greatest possible flexibility. We must 
also ensure that we have a full · knowledge of the developments underway else
where-- in database management, gr·aphic display, expert interfaces, and so on. 
These are the de¥elopments onto which energy modeling must be grafted. 
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HONORS 

Fletcher Miller received a $2 ,.000.00 award from the American Solar Energy Society 
(ASES) for use while pursuing his graduate studies in 1985-86. The award is presented 
yearly to an outstanding graduate student working in the field of solar energy or closely 
related work. Fletcher works in the Solar Energy Program on Arion Hunt's project on 
Solar Conversion Using Microstructural Properties of Materials. Heat Transfer in a 
Solar Absorbing Gas Particle Suspension is the subject of his Ph.D. research. Ralph 
Greif from the U.C. Berkeley Mechanical Engineering Department, and an Applied Sci
ence Faculty Scientist, is his advisor. 

Amos Newton was given the title of Staff Senior Scientist, Emeritus, by the University of 
California Board of Regents. This title was conferred in recognition of his scientific con
tributions in the fields of nuclear chemistry, gas chromatography, mass spectroscopy, 
and experimental chemistry. Amos Newton has long been regarded as one of the world's 
experts in the field of gas chromatography /mass spectroscopy. 

NEW DIVISION ADMINISTRATOR 

Cheryl Fragiadakis has accepted the position of Division Administrator and will begin 
work at LBL on August 5. Cheryl brings solid technical and managerial skills to this 
position as she has worked for Exxon Company for over nine years in both line and staff 
positions. She has substantial experience in budget planning and personnel adm inistra
tion, and the positions she has held at Exxon include Process Engineer, Engineering Sec
tion Supervisor, and Project Development Section Supervisor. She has an MBA degree in 
General Management from the University of California, Berkeley, and a BS in Chemical 
Engineering from Colorado School of Mines. 

PG&E ENERGY EXP·o 1985 

The U.S. Department of Energy was a co-sponsor of Expo 85, which was held at the 
Hyatt Regency Oakland and Oakland ·Convention Center, May 21-23. The Expo 
featured over 250 exhibits and three full days of conference sessions on the latest in 
energy technologies, policies, and programs to meet commercial, industrial, and agricul
tural energy challenges. This year's conference sessions addressed both the issues facing 
utility customers, and the energy challenges facing utility planners, regulators, and other 
governmental decision-makers involved in demand-side management in the utility busi
ness. Art Rosenfeld was the session chair of "Load Management with HVAC" and papers 
were presented by Art and Oliver de la Moriniere, a visiting scientist at LBL from 
Agence Francais Pour La Maitrise de l'Energie. DOE's Office of Buildings Energy 
Research and Development sponsored an exhibit whic.h featuPed conservation and ren ew
ab le energy research at LBL and Oak Ridge National Laboratory . The exhibit was 
organized by Phila Rogers of LBL's Public Information Department and Susan Petersen 
of the Applied Science Division. 
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SNAP (Search for New Areas and Projects) GROUP . ~ . . 

Elton announced the reconstitution of the SNAP Group and has encouraged the Group 
to initiate the fifth cycle as soon as possible. · The purpose of .the SNAP Group is to 
further the Division's efforts to identify .promising research ideas and to obtain support 
for them. The members of the Group for tlie next cycle are as follows: 

Kim Kinoshita 
John Girman 
Paul Berdahl (Chair) 
Henry Benner 
Isaac Turiel 
Don Grether (ex-officio) 

COMPUTER ADVISORY COMMITTEE 

E lton has appointed new members to the Committee, increasing_ representation from 
groups actively concerned with computin_g. This committee has been responsible for fol
lowing the changing computer ' situa.tion ~ithi1~ · the Lab and investigating computing 
options for the Division. Its efforts are directed towards ensuring that the Division 's 
computing needs are met as efficiently and economically as possible . The membership of 
the Comm ittee is as follows: 

Garth Burns 
William Carroll 
Robert Cheng 
Max Sherman 
Kenneth Revzan 
Jeff Hirsch 
Craig Conner 
Henry Ruderman (Chair) 
Don Grether 

'I . , 

ASD PUBLICATIONS COMMITTEE 

The Publications Committee ma~es reco~inendations on matters concern ing ASD pu bli
cations, including the Annual Repoi·t process. They have also been asked, a long with 
the Comp uter Advisory Committee, to address the question of graphics facilities m 
Building 90. The new membership of the Publications Committee is as follows: 

Frank McLarnon 
Joseph Klems 
Wayne Place 
Don Lucas 
Mark Levine, (Chair) 
Alex Quintanilha (ex-officio) 
Susan Petersen (Staff) 
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CRAIG HOLLOWELL LECTURE SERIES COMMITTEE 

Two years ago, Elton established- the Craig Hollowdl Lecture Series on Energy and the 
Environment as a memorial to Cr,aii a,rid as a \ vay of provid·ing recognition to outst and
ing scientists in the energy and environment fields . 'This yean the Committee has been 
reconstituted as follows: 

Frank McLarnon (Chair) 
Dave Grimsrud 
Mashuri Warren 
Tica Novakov 
Henry Ruderman 
Jim McMahon (ex-officio) 
Alex Quin tanilha (ex-officio) 
Susan Petersen (Staff) 

IJII f 

ESTABLISHMENT OF SC.:IEN'TlFIC BURDEN COMMITTEE 

Elton has established a Scientific Burd·en Coma:n.ittee for the Applied Science Division. 
The initial membership of the Committee is as follows: 

Kim Kinoshita 
Rudy Verderber 
Mike Wahlig 
Nancy Brown 
Mike Rothkopf (Chair) 
Division Administrator (ex-officio) 

The Charge to the Committee is to-: 

• Examine the administrative support stn.1cture of the D-i-vision (i.e. , Division Office 
plus Programs) 

• Examine the non-administrative cornponewts. of Scientific Burden (e .g., non-capital 
alterations) 

• Compare the administrative support stnucture and Scientific Burden ra te of the 
Division to those of other scientific divisions within LBL 

• Recommend changes (if any) to the overall admililistrative support structure 

• Recommend a Scientific Burden l;mcLget 

The activities of the Committee are expected to be ongomg, but with a concen t rated 
effort in ad vance of the· beginning of each fiscal· year. 
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INVITED TALKS AND FOREIGN TRAVEL 

April 

• Elton Cairns gave a presentation on advanced electrochemical systems at the SAFT 
convention in Paris, France. (SAFT is a private French corporation.) 

May 

• Elton Cairns chaired a session on Electrochemical Techniques for Thermodyn amic 
and Kinetic Measurements at the 167th Meeting of the Electrochemical Society in 
Toronto, Canada. He was also invited to present a paper entitled "The Effect of 
Carbonate Anions on the Reduction of Oxygen at Platinum Electrodes in Dilute 
Alkaline Electrolytes ." 

• Dave Grimsrud, Greg Traynor, John Girman and Richard Sextro were invited par
ticipants at the Environmental Protection Agency sponsored conference on Charac
terization of Contaminant Emissions from Indoor Sources, held at Research Trian
gle Park, North Carolina. Grimsrud chaired a session on "Characterization of 
Sources and Emissions in Field Studies," Traynor delivered a paper on "Field Moni
toring Design Considerations for Assessing Indoor Exposures to Combustion Pollu
tants," Girman spoke on "Considerations in Evaluating Emissions from Consumer 
Products," and Sextro's paper was titled "Understanding the Origin of Radon 
Indoors -- Building a Predictive Capability." 

• Nabil Amer was invited to give a colloquium by the Physics Department of the 
University of Utah in Salt Lake City . The topic of the colloquium was "Photother
mal Spectroscopy and its Applications." 

• Art Rosenfeld participated in the American Association for the Advancement of 
Sciences (AAAS) Annual Meeting in Los Angeles. He presented a paper on progress 
in building energy efficiency for the symposium entitled "The Science of Energy in 
Buildings." 

June 

• Richard Sextro travelled to the ASHRAE Conference in Honolulu where he was 
invited to present a paper entitled "Control of Indoor Radon and Radon Progeny 
Concentrations." 

RECENT REFEREED JOURNAL ARTICLES 
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Pollution Due to Emissions from Unvented Gas-Fired Space Heaters," APCA Journal, 
35, No. 3, pp. 231-237 (1985). 
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