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* Documentation Update
We inadvenenll y omitted the Metric Example from
the OOE-2. IE Sample Run Book. Tum 10 the bad:
page for ordering insuuetions.
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* PowerDOE Update
Betl-lesting is about to start on Po"l''erDOE. tbe ne w
EPIUJDOE-sponsored version of OOE-2 featuring a
gnphical user interface running under Microsoft Win
dows. A general release of PowerOOE and its main
frame equivalent. DOE-2.2. is scheduled for Sprin g
1996.

* Best or BLAST and DOl;-2
If funding permits. work will soon begin to combine
the best features of BLAST and OOE·2 into a single
program. The first release is planned for the end of
1997. As a first step. the User News and the BLAST
newsletters will be combined into a single publicat ion
starting with the Winter 1995 issue. which will con
tain more details on what the combined program will
look like . The wort will be done by the Simulatio n
Research Groop at LBNL and the BLAST cevercc
ment group at the Univers ity of Illinois. The com
bined User News will also report progress on planning
and development, over the next five years. of a
" next-geoeraticn" program that will go beyond
DOE·2. BLAST and other currenr-generaoon whole
building simulation programs. Stay tuned!
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-v User
-V Survey
-V Results

..

A few months ago. a ooE-2 User Survey was sent to everyone on the newsletter distribution list We
would like to dlank the people who responded to it: your feedback is needed in order for us to make
intelligent decisions about future program development

Not surprisingly. most people woo responded were consulting engineers. researchers. and users from
large architectural/engineering firms. And. predictably, most ooE-2 applications centered on large
commercial and industrial buildings. What DID surprise us was the extent to which ooE-2 has been
used on retrofits of exi sting buildings vs. new bu ilding const ructio n. According the the: survey. OOE-2
was used tour times as much for retrofits last year as for new buildings. The figures for new buildings
to date versus retrofit of existing wildings showed retrofit over new construction by a margin of two
to one. We also learned that the average energy savings using ooE-2 on (born new and retrnfitted)
building was 22 %.

We would like to acknowledge your " wish lis!" of approximately 200 suggested improvements to the
program. Even though we don 't have the personnel or funding to consider all the suggestions. here is
a breakdown of planned improvements to ooE·2.2 and PowerDOE.

latluded in
00E-l.2 r owerDOE, 0/, 0/, 0/

0/ 0/

0/ 0/

0/ 0/

0/ ,, 0/, ,
0/ 0/

0/ 0/

0/ 0/

0/ 0/

0/ 0/, ,

Cakubtm lmp ronmtDts

Hip limi l on number of zones . systems. ard schedules

PRnary and seconday pumping

Gro uDd source heal pump

Com fort cakwation incl uding radi ant temperalUre

Increased numbe r o f allowed layers in construc tions

DuaI-fanJOual-ducl system type

Higher limit on nwnber of walls and windows

8el:1er modeline of mubiple cbillenJc:oolingt~

Multipk chillers of s.ame Iype and diffcrenl pa-fonnance ClrVes

Coolin, CDwn wilh Varia t*4peed fan

Mort robusl metric version

Better modeling of non-rlC5Kkntiai na[U(al vefllila lion

Zone-level humidily ca lculation

Faster Cal culal ion

Inr.egn lioo of SYSTE MS and PLANT
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Included in

DOE-1.1 PowerDOE

;,

lndudcd iD

00[..1.2 PowerDOE

IDCludcd in

DOE1.1 PowerDOE

User Interface Improvements

Windo ws front end

J.D buildinl vtew

Qn..line he lp

Lihfll")' of pre-pad.lled SyslemS

Bener inpul error c:heckinl

Parametric analysis manaJ:ef
Abili'Y 10 SUIt from a SoCalable building tem plate

Graphica l d ispboy of equipmenl part load curves.

LibRly of operation schedules
Library of space l)pes.

Graphics of sys'leD15 and plant IIYOUts

Mapand boots for shell development.

Beller reportinC of equipmenl deb.ulr values

Worldwide wearber capability

Show scldom-used variables on secondary menus

Custom units for reportin g (e.l. tees inste ad of Bruhl

Results Displa,. Improvemenrs

Graphical output

Easy link 10 qJrCadsheel

Use r-cesscmized report formattinl

Seader pro
Cut and paste results 10 Olha applications

Display c:J.CC:lJlion StaIUS

Standard hourly. monthly. annual tnPbac display pallel

Easy melhod of choosing hourl y repo rt data

Make reports fit in srandMd width screen

CUSlom units for reporting (e.g. Ions instead of Brub)

Combine Reference Manual and Supplemen t

In""
On-line documentation

Hyperreat
WWVl site fef" docwne:nwion uphtes

Topic.based

Belief organiution and OVefVtcW
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TI\IY2 Weather Data for DOE-2
by

Ku nnit Rockwell

ENERGOS
1705·14th S tree t, Suite 401

Boulder, CO 80302

Ph one: 303 499-7907 - Fax: 30J...449·7605

Weather data is an essential and critical pan of performin g energy simul ation s for bu ild ings.
Fortunately. our government had the foresight in the past to set up weather mo nitoring sta tions all over
the United Slates a nd in some U.S. territories. TIle data co llec ted by the National Oceanographic and
Atmospheric Administra tion (NOAA) and other gove rnment agenci es have been organized and presented
into formats used by energy professional s and ochers.

One of the most popu lar formats is the Typi cal Meteorological Year (TMY). The TMY weather data
rep resent one year of hourly radiation and meteorological data . The main idea behind the TMY is to
make a weather file thai represent s the long term averages of radiation and meteoro logical data for a
weather stations by stringi ng together different months of data from different years. Th e Solar
Meteorological (SOL\l.ET) data base from 1952 to 1975 was used to form the original TMY data. There
were ori ginally 234 Ioc31ions provided when the TMYuser manual became available (NeD<: 1981).

That was then...this is now. The new TMY2 data file s are available
now and show sign ificant improvement ove r the older version.
The TMY2s were formed usi ng 30 years. from 1961 through 1990.
and include 239 sites. The Th..fY2s were deri ved from the National
Solar Radi ation Data Base (NSRDB). Version 1.1. which was com
pleted in March 1994 by the National Renewable Energy Laboratory
(NREL). ThtY2 data is believed to provide more accurate values
ofsolar rad iation for severa l reasons:

I . Better mod el for es timating values (more than 90% of solar
radiation data in both SOLMET and NSRDB are modeled).

2. More measured data. some of whic h is direct norma l radiation.
3. Improved instru ment calibration methods.
4. Rigorou s procedures for assessing quality of data .

"'REL'5 incentive for developing the n fY2 was a comparison of the old
SOU-·tET data base with the new NSRDB. On an annual basi s. 60% of all
stations were found in d isagreement for di rect normal radiat ion by more
than 5% - some up 10 33'k! For global horizontal radiation. 40 % of the
stations were in disagreement 5% or more. some up to 18% on an annua l
bas is (Marion and Myers 1992). Monthl y disagreements were found to
be even greater than annua l comparisons.

The laIest hlgh-led1 sdentWIC
~her lnsrrumeru is . . .
Tasmanian pine trees?
SCientists have taken cores
from ancient pine trees
grtM ing on Tasmania. a
large island south of
Auslralia. The frees. ~hich

can live for well o...er 1000
years, provkle a record of
temperature condilions in
lheir annual gnw.th rings.
The results? Since 900 A.D.
- in Tasmania. at aeast - the
warmest period recorded
was from 1965 10 1988.
One possible explana1ion Cs
thai gkbaI warming
is making
itself fell

Great. we ha ve new TMY2 data but how can we use it? TMY2 data can not be used directly with the
cu rrent vers ion of DOE·2 because of format incompatibilities. LBNL has a ne w wea ther processor in the
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works. but what i f you wa nt to use the TMYls now? One of the easi est an swers is to convert the raw data
to a WYEO (Weather Year for Energy Calcu lation>and then process the \VYEO file using the latest
vers ion o f OOE'WIH.EXE that comes with DOE-2.1E. The resulting binary file will work with DOE·2,
using all of the necessary solar and meteorological data needed for simulation.

You can convert you r TMY2 files by referring 10 the tabl e below . TIle \\'YEO formal was provided by
Joe Huang of LBfIo,"L. with TMY2 format and remarks supplied from the ThtY2 user manual and
experi ence of the author.

r

Data
TMY2

T:\ IY2 Posi tion
to WYEe2 Convers ion

WYEel Position Remarks

Justify TMY2 value "It in WYEC2

Convert to ThlY2 from Vl h!m! to Kjlm!
Convert to TMYl from \\blm ! 10 Kjlm!
Use 1 as an arbi trary place holder

Justify TMY2 value rirhl in WYEC

084-088
090-093
095.Q98
100..1 02
104· 107
109-110
112·113

00 1-005 TMY2 position in header
007·008
009-010
011·012
013·014
0 19·022
025·028
075-082

002·006
002·003
004·005
lJ06.{)(J7

008.(J()9
0 18-021
024-027
n/a

085-088
068-071
074-077
091.Q93
096.Q98
061-061
064-065

Sialion number
Year
Month
Day of the month
Local standard hour
Global horizontal radiation
Direct normal radiation
Weather coodition place

holde rs
Steucn pressure
Dry bulb
De....point
Wind direction
Wind speed
Tot al sky cover
Ooecue sky cover

After con verting the TMY2 to WYEC2 form at lOU can pack the file for use with OOE·2 using
OOE\\'1'H.EXE and specifying WYEC2 as the unpacked fi le type in the I1'o"PUT.TMP fi le. Older versions
o f OOE'WfH (before DOE-2.IE) wi ll not be ab le to process the WYEC2 format.

If you don't fee l like going through the hassle of conve rsion. ENERGOS will provide TMY2 data for 239
c ities converted for use with DOE-2 fo r many PC vendo rs of DOE-2.1C through DOE-2. IE. ENERGOS
will provide you with:

• Origina l TMY2 data files

• Con verted WYEC2 file s

• More than 35 weather statistics for each city

• Packed binary file s for use with you r PC version o f OOE-2.

Tbe price per city is $20 + shipping and hand ling. A CD-ROM with all 239 c ities is avai lable for S 185 +
sh ipping and handling. Call or fax for order forms.

The autho r wishes to personally thank the following people for infonnation and/or technical help with
the conversion process: Ferdinand Schmid, Fred Buhl . Kathy Ellington, and Joe Huang.
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Calling all DOE-2 Users!
Please contact us ifyou have the program
running on a platform other than a DEC,
SUN, or PCs. Email KLEllington@lbl.gov

or phone us at (510) 486-5711,
Fax (510) 486-4089.
Thanks in advance!

New software available: ADELINE 1.0

The Building Technologies Program at Lawrence Berkeley National Laboratory is pleased to announce
the availability of ADELINE 1.0 (Advanced Day-and Electric Lighting Integrated New Environment).
ADELINE 1.0. the product of an international collaboration coordinated through the International Energy
Agency Solar Healing and Cooling Program. integrates the capabilities of a 3D CAD solid modeling
program (SCRIBE) with two lighting analysis tools (SUPERLITE and RADIANCE) on an MS-DOS
platform with software links to whole-building thermal simulation tools (DOE-2 and TSBI3). To obtain
ADELINE 1.0 or for more information, contact one of the research centers:

Cha rles Ehrlich (Fn: 510-486-4089 )
Lawrence Ber keley Nati ona l Laboratory
MS-90-3111
Berkele)", CA 94720
U.s.A.

Pror. -Dr. J.-l.. Scartezzi ni
Swiss Federal l nstttute orTechnology
LESQ..PB. EPFL
CH· I015 Lausanne
S 'l'iit.zerla nd

Ha ns Erhorn
Fraueboter Instut fur- Bauphysik
Nobdstrausse 12
[). 70569
Gennany

Check out the ADELINE world wide web site at htlp:l/radsite.lbl.gov/adeline/HOME.html; you can
download a slide show demo diskette.

Uu:r News, Vol. 16, No. 3, 1995
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A Simplified Tool for the Design of Compressortess Houses

Yu Joe Huang·
lawrence Berkeley Nat ional Laboratory

Berkeley California USA

Abstra ct

A simple user front-end in Excel has been linked to a detailed residential model in
DOE-2 to produce an easy-to-use analytical tool for architects to evaluate the thermal
performance of house designs during peak cooling periods in t he summer and fall. This
tool was developed for use by architects and builders anending an intensive 2-day
work.shop to design -compresscrtess" houses in California transition cl imates. The
inputs tor the design tool require no specialized knowledge and can be completed in a
few minutes, while the DOE-2 simulations take slightly over a minute. The outputs
consist of plots of indoor temperatures tor four dif f erent operating conditions over t w o
5-d ay peak design periods.

Background

Recent concerns about increased energy use, and in particular the continued rise in
peak electric ity demand on hot summer afternoons, has motivated research into
developing designs and strategies that can enable homes to maintain indoor comfort
without mechanical air-conditioning.

For the past two years , the author has been involved in the project, "Alternatives to
Compressive Cooling in California Transition Clim ates", funded jointly by the California
Institute for Energy Efficiency and the U.S . Department of Energy, to demonstrate t hat
"compressortess" houses are feasible in most of California. A key project activity in
, 99 5 was an intensive two-day workshop with over 20 architects, contrac tors , and
archi t ectural students to produce prototypical ho use design s incorporati ng alternative
cooling techniques such as minimizing solar heat gain, eva porative cooling, incr eased
t hermal mass, natural venti lation, or night precooling .

The effectiveness of these strategies is highly dependent on the building and climate
characteristics, and nearly impossible for designers to determine. particularly in the
context of a design charette. Overdesign is costly, while underdesign will result in
unacceptable indoor conditions.

To provide technical guidance for the workshop carne.cents. the author produced a
Simplified Design Tool by taking a state-of-the-art building energy simulation program,
DOE-2. 1E, and adding a f ront -end based on a w idely-used co mmercial spreadsheet

• Joe Huang is a staff scientist with the Energy Analysis Program at lawrence Berkeley Nat ional
Laboratory . He can be reached at (510l486-7082tfax 486-4673te-mail YJHuang@lbl.goy. Joe is also the
author of the O,..."BDL program, a Windows-based program for dis~aving the building geometry of DOE·2
input files (see p. 2 1 I. This paper was originally presented at the fourth wOfking meeting of the
Int ernational Energy Agency Annex 28 on low Energy Cooling . held in Paris in October 1995.

User~l, Vol 16. No. 3. 1m
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program. This imp lementation allowed the workshop participants to input familiar
meeting archi tectural specifications, hit a button, and then see the hourly ind oor
temperatures of the proposed design over two 5-day design sequences under va rious
control options . The creation of the des ign weather sequences, detailed building energy
simulations, and plotting of the result s are all done automatically by t he des ign tool.

Objective

The objective of the design tool is to provide a quick but reasonably reliable
assessment of the thermal performance of a proposed house design over t w o extreme
5-day design periods, one in mid-July .and the ot her in m id-September. Althou gh th e
design tool can be easily mo dified to perform annual energy simulat ions, the focu s is
placed on the t w o design sequences since the acceptability of these house design s w ill
depend not on their energy savings, but their ability to maint ain comfort under extreme
conditions .

The five-day design sequences are necessary because strategies such as thermal mass,
ground cooling , or night ventil ation rely on the abi lity of the buildi ng to store cool ing
over a period of several days . Two des ign periods are studied to acc ount for
differences in solar angles . This is particularly important for California climates where
hot spells can occur on very different t imes of the year .

Design Weather Conditions

Design calculat ions are generally done using an extreme temperature at a selec ted
cri terion, such as the 1%, 2.5%, or 5% of summer hours listed in t he ASHRAE
Handbook of Fundamentals. For Calif ornia, a 198 2 publicati on prov ides design
temperatures at 0. 1%, 1%, and 2.5% of annua l hours for over 600 locations (A SHRAE
19821. A lth ough such cl im ate data are usefu l fo r their geographical coverage, the
dynamic simulations used in this design tool require temperat ure profiles of seve ral
days' duration. An artificia l 5-day design sequence has been devised to capture
extreme temperature peaks, while recognizing that the duration of suc h co ndi tions
changes w it h locat ion.

Discussions with hous ing industry representatives indicated that residents will tolerate
only one episode of significant ove rheat ing over the course of a year. To meet that
cr iterion, t he 0 .1 % design temperature is used as the extreme peak temperature of the
design sequence, which represents a f requency of 9 hours of a year. Analysis of long 
term temperature data for several California locations show significant differences
between the extreme maximum on the honest day and the average maxima on the
remaining four days. For example, "heat w aves " in the Bay Area rarely lasting more
than 3 days, while those in the Central Valley are less pronounced and longer-last ing.

Figure 1 shows the fr equency dist ribut ion of hourly temperatures over a f ive-day period
for an Inland ISac ramento) and a Coastal location (Sunnyvale). The Sacramento plot
has 5 years of data, while tha t fo r Sunnyvale only one typical weather year . The 5-day
periods are sorted by the average temperatu re over that period , indica ted by the thick
dashed line . The other three lines are f rom left t o rig ht , the extreme minima, the

t: ser /IOewl., Vol 16. So. 3. 1995
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average daily peaks for the remaining 4 days, and the extreme peaks on the honest
day. The plots reveal not only that the inland site has higher temperatu res and larger
temperature swings, but smaller differences between the extreme and average
maxima. Table 1 shows that for Transition and Inland climates , the extreme
temperatures are close to the 0 .1 % peak temperatures, while the average maxima are
slightly higher than the 2% design temperature.
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Figure 1. Temperature distribution of hourly weather data

......
.,..

..

....

..
,-..•i ..
: ..
<

Table 1. Design temperatures in different California locations

0 .1 % frequency temperatures ASHRAE DesignTemperatures
IF) IF)

extreme average avg.t em
max max.other p aver 5 0. 1 % 0.5$ 2.0%

temp. 4 days days
Coas tal climates:
Oakland 82.0 79.5 67 .0 9 1 84 7 7
Long Beach 90.0 8 5.5 74 .9 99 90 84
Transition climates :
Pasadena 97.0 91.0 77.8 99 94 8 8
EJ Toro 96.0 92.2 77.4 96 8 9 8 2
Inland climates :
Sacramento 105.0 97.5 80.2 104 100 94
Riverside 109.0 103.2 83.2 104 100 95
Fresno 105.0 99.2 85.7 104 101 97

After comparing long-term temperature frequencies to published design temperatures for
available California locat ions, the following procedure is established for creating a 5-day
design sequence for any location: a peak. day at the 0 .1 % design temperature, preceded
and followed by two days of progressively low er temperatures tape ring to the 2% design

U. r St. .. Vol 16. So. 3. 1m
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te mperature. The daily temp eratur e swing, coincident wet-bulb tempe rat ures, an d des ign
wind speeds are all taken from the published climate data. Figure 2 shows the resultant 5·
day design sequences for an Inland location (Sacrame ntol and a Trans it ion location (Walnut
Creek! 10 miles from the San Francisco Bay.

Figure 2. Design temperature sequences for Sacramento and Walnut Creek
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Simulation Engine

Th e DOE·2.1 E program is the simulation engine underlying the Simplif ied Des ign Tool. The
decision to embed a detailed hourly sim ulation program directly into t he design tool was not
originally planned, but evolved as its advantages became apparent. The original concept for
the design tool was to develop a simplified ca lculation or use reg ression equations t o
est imate t he impact of alternative cool ing designs and st rategies. Either of these
approaches would require substanti al effort in eit her algorithm development or param etric
analyses, as well as va lidation against more det ailed methods. There w as also co ncern that
such simplified methods might be contradicted when mor e detailed simulation methods are
used lat er in the design process.

Using a detai led simulation in the beginning, eliminates the above t asks and concerns,
while t apping all the modeling capabi lities of that program . For example, w ork is now
underway for the Simplified Design Tool to use DOE-2' s new capability t o calculate
operative t em peratures. The main draw backs against using a det ailed simulation progra m
have been in terms of their inputs and outputs, and the computer time needed t o do the
simulations. Each of these problems are addressed in developing the Simpl ified Design
Too l. A commercial spreadsheet program , Excel, is used to simplify the input procedure and
display the output resu lts. Since simulat ions are done for only two 5-d ay periods, they
requ ire less t han a minute on a 486 PC.

Input Dat a

The input procedure for the Simplified Design Tool is done through an Excel spreadsheet
template. Figure 3 shows the inputs for a typical one-story house in Fairfield built t o Title
24 building energy standards, but with no particular attention paid to reducing cooling
loads. The required input information are non-technical and available to architects even
du ring the schematic des ign ph ase. Engineering details that are extraneous or undetermined

- 10-
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Figure 3 . Excel template with inputs for 1II typiClIIJTrtle-24 house in Fairfield CA
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at this stage of des ign are allowed to default , but care has been taken to include on t he
tem plate all design options of concern to designers. The design climate conditions fo r the
location can be either input by the user, or preca lculated , as shown in Figure 3 . In that
case, the user simply inputs the location name. Part icipants in the design workshop found
it t ook them 10 to 15 minutes to init ially input their building designs, with most of that
time devoted for " take-off s" of the build ing geometry. Subsequent simulations of variations
in des ign options took much less t ime .

Once the Excel template is completed, the user presses a bunon labeled "Run simulation "
to do the simulation . The Simplified Design Too l creates a OOE-2 input file by writing the
template information into parameters, and appending a master residential input fi le. This
master f ile contains the detailed informat ion required for modeling, but written usi ng DOE-2
macros that allow it to incorporat e the specif ications defined by the parameters.

The OOE-2 simulat ion is repeated for four operating conditions - (1 ) w indows closed, 121
windows opened for natural ventilation, 13) mechanical ventilation, and 14) indirect
evaporative cooling. The first case represents the worst case situation, and invariably
produces significant overheating. This suggests that a "compressortess" house has to have
an effect ive ventilation system. The results fo r the second case (natural ventilation) should
be interpreted with care because of uncertainties about w ind avai lability and whether
occupants w ish to leave the ir w indows open at night. The third case Imechanica l
vent ilation} models a low-speed whole-house fan producing 10 air-ehanges per hour
whenever indoor temperatures are higher than that outdoors and above 65 F (18.3 CI. The
resultant indoor condit ions are similar to those for natural ventilation, but more achievable
The last case uti lizes indirect evaporative cooling to boost the effectiveness of venti lative
cooling on peak cooling days without int roducing the potential problems of increased
humidity. Other alternative coo ling techniques can be added to the Simplified Desig n Tool
as needed.

Output Data

The output data fr om the OOE-2 simulation consists of the hourl y outdoor and indoor
temperatu res for the four control strategies. These are automatically imported from OOE-2
back into the same Excel spreadsheet at the conclus ion of the simu lation. Once the user
hits a button labeled "Pto t results", the data is plotted on the screen (see Figure 41 . A
horizontal line is shown at 7s oF 125.6°C) to represent the top limit of the comfort zone,
and a vertical line added to separate the five-day sequence for July f rom that fo r
September. On the sample plot shown in Figure 4 for a typical light -f rame construction in
Fairfield, it is apparent that t he house substantially overheats, reachin g over 1OQ°F
137.7°C) on the peak day for three of the four control strategies considered. Ventilat ion is
ineffecti ve on the hottest days because the outdoor temperature never dropped below 82°F
(27.S C) ev en at night. How ever, the plot indicates that the fourth strategy, indirect
evaporative cooling, can keep the peak indoor temperature at 8 1°F (27. 2°C) due to the
night coo ling potential when using indirect evaporative cooling.
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Figure 4 . Excel output plot for a typical Trtle-24 house in Fairfield CA
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Parametric Analysis

Once the general description for a buildi ng have been saved as a Excel spreadsheet.
changing the inputs to study desig n options is very fast and easy . For ex ample. the base
building inpu ts shown in Figure 3 are modified in Figure 5 with higher levels of insulation.
increased wall and roof albedo. three layers of gypsum board and exposed floor slab for
thermal mass. As shown in Figure 6, these im provements produced a 1D-12°F f6-7°CI
drop in the peak indoo r temperatures. but st ill 1 1-14 c F 16-soCI above the comfort zone
even with mechanical ventilation. With indi rect evaporative cooling, the peak indoor
temperatures are held to 80°F (26.7°e l , a reduction of 1-2°F 11 °C) compared to the eartier
design

Conclusions

Of the more than 20 participants at th e design workshop. only tw o were familiar with
building therma l analysis. and only one had ever worked specifically with t he DOE-2
program. Since the focus of the workshop was to produce house designs that can maintain
summer comfort, all of the design teams used the design tool during t he course of their
design and modified them in accordance to the DOE-2 results . The expe rience
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Figure 5. Excel input spreadsheet for improved one-story house design in Fairfield CA
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Figure 6 . Excel output plot for improved one-story house design in Fairfield CA
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demonstrated that the primary barrier t o arch itects using a complex therm al program like
OOE-2 in their design work is it s labor- intensive and specia lized user-in terface. Packag ed in
a mo re accesible and easier- to-use form at , OOE-2 can be a useful t ool eve n in the earliest
stages of design.

Future Work

The design tool as described in this report represents an initial ef fo n done under tight
deadlines and for a specific appl ication. Work will be underway shortly to improve both the
user input interface and the underlying calculations. In the area of user interface.
improvements are planned to permit more accurate modeling of building geometry.
especially for shading of windows and selt -shadinq in courtyard or other irrequtarly-shaped
houses. In te rms of the underlying calculat ions. the new DOE-2 capabili ty to com pute
operative temperatures w ill be util ized. and mo re desig n sequences w ill be defined, in
particular design we t -bulb conditions that are t he m ost critical for evapo rative cooling .
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