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Frou January to october 1978 the Residentlal solar Dara center (sDC)of the Natlonal Bureau of standards (NBs) rssuea a blnonthly publicatlonknown as "status Reports". IrJ These-""po.i"-contained sets of tablesand charts deslgned to infom selected partlclpants (prinarily theDepartment of Housing and urban Developroent and its contractors) in theResldenrial solar Heating and coolirrg i.ro."ii"tror, prograp about rhevoluue of data stored in the sorar dita base maintained by the sDC, andtPgI! the types of cornputer prlntouts rhat, were available. The avall-ablllty of couputer prtntouti to a larger, uore varied group ofpotentlal usrers was aunounced at the Departnent of Enerly,s SolarEeatlng and cooling systens 0perational Resurts conference herd lncolorado springs, cororado, Novenbet 2g - December r, r97g.

rn June 1979 the document, rrReildential solar Data center DataResources and Reportsr"[2] was published iu an effort Eo enhance compEe-heusion of the coEPuter prlntouts of Resldeutlal solar DemonstratlonProgram data by this morl general audience. rncluded was a summary ofthe hlstory and background of the sDC and the demonstraEion program, anexplanatlon of grant cycles and data corlection procedures, and a fuIldescrlptlon of the f1les which comprlse the solar data base.
Ttre present document ls an update to the June 1979 lssue. rt con_talns much of the sene iuformation, updated to reflect the currentstatus of the sDC. Trrls rs the flnal update. As of the date of pubri_cation, the Residential solar Data centlr .ro longer exists. The datadescrlbed in thls rePort have Ueeo arehlved with thelr sponsor at HIID.*

FOREI{ORD

*HIID User
P.O. Box 280
Germantown, tD 20767
Telephone: (301) 25I-5f54 ili
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Resldentlal So1ar DaEa Center:
Data Resources and RePorts

Patricia M. Christopher
Audrey 0. Houser

National Bureau of Standards
I{ashington, D. C. 20234

Ttre Residential Solar Data Center (SDC) was resPonsible for the estab-
llshrnent and operation of a cotrPutetLzed data base contalning
non-instrumeoted residential data collected from the DoE/HUD Solar
Ileating and Cooling Deroonstrati-on Program. Ttris document includes a

"rrr.ry of the history and background of the SDC and its role in the
demonstration program, a list of the final comPut,er rePorts which are
available, sample-pages of representaEive rePorts, and a description of
the data files which compri.sed Ehe solar data base'

Key words: automatic daEa processing; data base; residential buildings;
solar daEa base; solar heating and cooling; solar energy
systems.
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1. BACKGROUND

In 1974, Congress passed the Solar Heating and Cooling Demonst rat ion
Act to establlsh'a program of research, 'development, and demonsErat,ion
dlrected torrards reducing the nation's dependence upon non-renewable
resources through stinulating the development and use of solar energy
sysEems. The Department of Energy (DoE) is responsible for the manage-
ment of the total Federal Solar Energy Research, Development, and Demon-
straElon Program. DoE was asststed in the demonstraEion portion of the
program (which teminated in 1981) by the DepartmenE of Housing and
Urban Developnent, (HtfD), the National Bureau of Srandards (NBS), and
other Federal agencies and private contractors.

Ttre demonstraElon program was divided into two parts: a Residential
Progran for which HUD had prime responsibility; and a Commerical
Program, dlrected by DoE. In both prograns, funds were allocaEed for
new and retrofit bulldlng proJects in a variety of climatlc and geo-
graphie regions. These projects were designed to demonstrate the eco-
nonic vlabllity of the use of solar energy systems for heating and
cooling.

A prlncipal objective of the demonstratlon program was to provide
data on the technical-aspects of solar energy systems and on their
acceptance by the building industry, regulatory agencies, and Ehe con-
sumer. Data were collect,ed in two ldays: manually (non-instrumented
data) and electronically (instrumented data).

Non-instrument,ed data, technical and non-t,echnical, were collected
ou guestionnaires or take-off forns for entry into the computer.
Included were data describing the demonstration projects and their solar
energy systems as well as daEa concerning the progress of the grant from
constructi-on through narketing, market acceptance, etc.

Instrumented technical data were derived principally from sensors
installed when construction activlties were completed at selected pro-
ject sites. These data, when analyzed, defined the thermal performance
of the solar energy sysEems and t,he climatic condiEions affecting that
performance.

DoE contractors were responsible for the collection of both instru-
nented and non-inst.rumenEed data in the commercial program and for the
collection of instrumented data only in the residential program. The
responsibility for collection of non-instrumented data in the residen-
tial Program resided with HuD. Figure I illustrates Ehe assignment of
data collection, evaluation, and dissemination respcnsibilicies in the
Solar DemonstraEion Program. The Residential Solar DaEa Center (as
shown ln figure l) was the entity responsible for storage, retrleval,
and dissemination of non-instrumented solar data in the residential
Progratr.
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Responsibillties

Flgure 1. Solar demonstratlon program data collectlon, evaluation and dlssemtnatlon actlvltles
and responslblllties.

:

Commercial Residential

Activities Instrumented Data Non-Instr. Data fnstrumen Non-Instr. Data

HUD

Contractor
(Solar Data
Center of

DoE /
Contractors

NBS

HUD/
Contractors

DoE Technical Infomatlon Center (TIC)
P. O. Box 62
Oak Rldge, Tennessee 37830

HIID User
(see page 111)

ConservaElon and Renewable Energy Inqulry and Referral Servlce
P. 0. Box 1607
Rockvllle, MD 20850

Store, Retrieve, and
Disseminate Data

Evaluate Data and
Document Results

Maintain Printed
Reports, etc.

Disseminate
Information
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In lmplementing the Residential Demonstration Program, HUD had es-
tablished four main obJectives. They were:

1. Residentlal demonstraElons of solar equtpnent;

2 Development of performance criEeria and certificaEioo standards
for solar eguiprnent;

3. Encouragement of the acceptance and use of solar technology by
the housing industry and the general publlc; and

4. DisseminaEion of demonstratirjn and marlcet development data.

In order t,o acconplish these objectives, HUD funded deo.onstraEion
proJects (by awarding grants) in six cycles initiaEed approxinately
every nine to twelve roonths.* Data collected from funded orojects in
each cycle enabled HUD and its contractors to apply increased aerareness
of solar technology, marketplaee dynarnics, and daca collection Eech-
ni.gues Eowards enhancing the effectiveness of projects in succeeding
cycles.

In addition, IIIID, in cooperation wirh DoE, had established a
national clearinghouse and reference center for the effective dissemina-
tlon of information regarding solar energy systems - technical and
non-technical, domes t,ic and f orelgn, residential and cornmercial . Ttre
center functioned as a najor reference resource for aI1 elements of the
solar community, as well as for the general public. The latest deuon-
stration informatLon was made avai.lable by the center through publica-
tions, conferences, and exhibits and through its toll-free Eelephone and
national mailing response oechanism.

*For a count of grants per cycle, see section 7.

I
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2 TTIE RESIDENTIAL EQLAR DATA CENTER

In March 1977 the SDC becane operational at NBS and operared untilOctober 1981 when the progran ended. Ttre SDC was responsible for theestablishrnent and operation of a data base containing non-instrumentedsolar data collected by particlpants in the Residential solarDemonstration Program which was Eanaged by Ehe Departnent of Ilouslng andUrban Developmenr (HUD).

rn the Fall cif L976, the deslgn for a solar data center waslnitiated by the InstiEute for Conputer Sciences and Technology (ICST)at the Natlonal Bureau of Standards (NBS). A series of puUlicatiorr" f:]developed the framework for what was to become the Residential SolarData Cenrer (SDC).

The prlncipar data colrection contractor for HIID in thedemonstration program was the Boeing Aerospace corporaEion (BAC) whlchhad subconEracted with the American Institute of Architects/Research
corporation (ArA/Rc); Dubin, Bloone Associates (DBA); and rhe RealEstate Research Corporation (RERC). These contractors collected andforwarded data to the SDC which maintained a solar data base consisEingof the following files:

1. 9rgnt File: Ttris file contalned baslc proJect and system
information for each application funded by HIID. rhele data
were derived from grant applications submi.tted to HIID and
updated with information from periodic field reports. Moredetailed information about this file ls available in t4l.

2. Grante ort Fi Data in this file were based upon reporrs
submitted by each grantee t,o BAC describing the progress of Ehegrant from design and award of construcEion financing throughactual constructlon, sale, and pernanent financing. Ttregrantee's perception of the ease or difficulty in obraining
construcEion or permanent finaneing and building and zoning
approval, as well as consEruct ion, equipnent,, or installation
problems were included.

3 chnical Des 1 tion Fi Ttris file cont,ained basic system
design and predict,ed perfo rmance data collecEed by DBA from alarge number of selected non-instrumented systeus and for aI1
instrumented systems. A more detailed set of data was col-lected by ArA/Rc for Ehose systems which were lnstrumenEed.
The data sampre corresponded to the marketing survey and theutllity consurnption samples.

4. Techn cal Concerns Eile: Contained ln thls file were daEa onproblems found during the destgn, constructLon or operational

t
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Dhase whlch were recorded ln fteld actlvlEy re?orts submlEted
by DBA and BAC field representaEives. It also contained data
on problems found after construction' as recorded by Ehe
grantee.

lla$eting Sursey Ille: Ttris file contained ex:ensive survey

---ry.-.rb

questionnaire results collecEed by RERC from selected builders'
lenders, homebuyers, code officials' utility conpanies, and
other markeE partici.pant,s. The data sample included rePre-
sentat,ives of those who chose to build, lend, or buy a funded
solar house and "comparativesrr who did not beccme lnvolved.
Data were also collected aft,er the sale to gauEe builder and
consumer reactions over a period of time. The data sample
select,ed for these surveys'(about 25 percent oi all grants) is
the same sample for which technical description data and
utility consumption dat,a were collected.

6. Utllity Consumptlon File: Ttris file contai.ned informaEion on
auxlliary or "backupt' fuel consumed for selected projects. fne
proJects selected were those for which marketing survey resulEs
were collected. The data were collected from utility companies
(wlth purchaser agreement). ttComparaEive" daEa were also
collected. *

The following is a brief description of Ehe ser.rices which were
provided by the SDC:

Receipt and Mainterlance of Data

The SDC provided a central locaEion for the receipt, storage, Pro-
cessing and reducEion of non-instrumenEed, residential solar data co1-
lected from the Solar DemonstraEion Program. Data were collecEed and
transcribed onEo computer forms by IIIID and its contracEors. These forms
were sent to the SDC and from there to NBS conr-racEors who keyed the
information inEo machine-readable formats. The incoming data rvere then
edited, catalogued, refornatEed, translaEed, and validared. These
activities provided the necessary conErol and prepared E.he data for use
in rire production of appropriaE,e reporEs.

Production of Printed Reports

A major funcrion of the SDC was the production of rcporEs ranging
from complete listings of all data in a file r-o more dc,cailedrrcusEom"
computer reporEs. CusEom report.s were produced Eo meet. specific user
requiremenEs and may have printed only selected data from a file and may

have re-sorted the selected data inEo a new sequence. New report

*A more complete description of data flles and specific daEa elements is
contalned in section 5.

I
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requlrements lrere defined by HUD or its contractors in the Residential
Demonstration Program. Ttrese reports were generated whenever a data
file was update6.*

Provlsion of On1ine Access to the Data

Sorne data flles could be accessed by authorized users (as determlned
by EllD) via a computer terminal. Access was made possible through the
use of a query package called MIRADS (Marshall InformaEion Retrieval and
Dlsplay Systero).

Ad IIoc Functions

In addition to the operatlon and Eaintenance of the data base, the
SDC also provided the following user ser*ices (see [4] , t5l ):

1. technical expertise to anslrer user guestions and t,o provide
assistance;

2. developnent of comput,er progratrs in response to users' special
needs;

3. user Eraining in online access E,o the data base and ln
procedures for transcription and validation of daEa;

4 documentation of available data, reports, and online access
techniques;

5. interface with data collectors and users;

6, developnent of standards for terminology, programs, and
documentation.

archiving of files, conputer listings, documentation, and
Programs.

*See section 3 for a llst of the flnal cornput,er reports available from
HUD.

7
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ST'MMARY REPORTS AVA

Ttre tables ln thls section show ftnal computer output, reports whlch
are avallable fron IIUD. (See address on page iil.) Tables I - 6
surnmarlze content, and lndicat,e report sequence (i.e., sorted by grant
ntrmber, sorted by manufacturer, etc.). sampre pages fron all these
reports are contained ln sectton 4.

Ttre followlng ls an explanatlon of terms used
tables I - 6:

ln the headings of

Descr pt ion: A brlef descriptlon of the.data elements tncluded in
each report.

Sequence of Data:

(See section 5 for additional information. )

ltre order iu which line items are sorted.

Report Number: Nuuber by which the report is referenced when
requestlng a copy fron HIID. Ttrls
top of each page of the report.

sane number appears at the

I

*sunmary statistlcs of Grant, GranEee, Technical Description, andUt11lty Consumption fl1e data are currenrly being conpiled and will beavallable from the Department'of Houslng and Urban DevelopmenE (HIID).

7
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Table l. Summary of Grant Flle Conputer Reports

Descriptlon
Seguence
of Data

Number
of Report

Most of these conput,er reporEs are avallable
ln t4l.

Cornplete listlng of all data collected for each
grant awarded. (492 pages)

Analysis of units and costs for granE awarded
showing average unit cost. (1 page)

Listlng of grants awarded with grantee naEe,
proJect city and state, housing type, con-
struction type, dwelling counE, solar system,
number of buildings, sy6teE type, system
kind, collecEor sq. ft., designer cost to gov-
ernment,, builder cost Eo governnent, solar
fraction, and solar manufacturer. (25 pages)

Same as SG-C3 except auxillary fuel cype and
storage medium are shown inscead of solar
fraction. (25 pages)

Same as SG-C3 except collector sq. ft. and
cosE per I'IBt,u is shown instead of designer
and builder costs to government. (25 pages)

Same as SG-C3 except cost to government is
shown inscead of designer and builder costs
to governtrent and solar fraction. (32 pages)

Same as SG-C3 except, grantee city and stat,e
are shown instead of projecE cit,y and staEe.
(28 pages)

Same content,s as SG-C3. (28 pages)

Same as SG-C3 except HIID region is also shown.
(26 pages)

Grant
Number

System
TyPe

Grant
Nunber

Grant
Number

I'[anu-
facturer

Manu-
facturer

Grantee
City and
State

Proj ect
City and
StaEe

HI]D
Region

SG-C1

SG-C2

SG-C3

SG-C3F

SG-C48C

sG-c4cG

SG-C5AS

SG-C5PS

SG-C 7

t
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TabLe 2. Summary of Grantee Flle Conputer Repor:s

Descrlption
Seque:ce
of Da:a

Number
of Report

Listing of all GranEee Reporr dara. (500 pages)

One page per project of all Grantee
Report 1, 3 and 4 data, with field Eitles.
(937 pages)

Listlng of all project IDs for each grant,ee
report ln the data base. (19 pages)

Granc:e
Repo=:,
Card liumber,
Proj::t ID

BA-R1

Proje3t ID B-R2

Proj e:t ID B-P4

Table 3. sum'na1y of rechnical Description File compute: Reports

Description
Sequ=:ce
of Da:a

Number
of Report

Llstlng of data on instrumented and
non-instrumented systems for which F-Chart
calculations were done. TLris listing ineludes
the F-Charr inpur and ourpur dara. (2OO pages)

Listing of data on instrumented systems
including:
- the sit,e and building with a solar sysEem
- the collector subsystem
- the Ehermal sEorage subsystem
- the controls subsystem
- the circulation subsystem
- the auxiliary energy subsystem, and
- Ehe predicted system performance.
(10,000 pages)

Proj e:t ID,
Syste=
Numbe:

Proj ect ID

DA-RI

AC.Rl
available
on micro-
film or
microfiche

9



Table 4. Sunmary of Technlcal Concerns Flle Computer Reports

Descrlption
Sequence
of Data

Number
of Report

Llstlng of all technical concerns data for
each systen wlth problems. Codes are translated
for hardware elemenE, actions, and evenEs.
(223 pages)

Grant
Number,
System
Number,
Date

Grant
Number,
System
Number

Grant
Number,
System
Number

CB-D3

CB-D3A

CB-IIAS

Slmplifled listing of CB-D3, with hardware
element and events daEa in ttsuomarized" form.
Addltional data shown is cycle, number of unit,s,
new or retrofit, housing Eype' syst,em tyPe,
systetr kind, and Eransfer medium.
(67 pages)

Surnmary of hardware element with technical
concerns. (22 pages)

I

r0



Table 5. Sunrmary of Ma(ketlng survey File computer Reports

Descrlptlon
Sequence
of Data

Number
of Report

Questlon and answer dlctlonary, showlng
abbreviated forns for all narketlng survey
questlons and all the posslble answers, both coded
and uncoded. (463 pages)

Listlng of all answers for the narketing
aurvey guestlonnalre froro slngle family builder
thru follorr-up conparatlve renEer. (200 pages)

Question-
naire ID,
Question
number,
ProJect ID

Question-
naire ID,
Question
number,
ProJect ID

RA-RI thru
RZ-R1

RA-2 thru
8.z,-2

Table 6. suumary of utiuty consunptlon Flle computer Reports

Descriptlon
Sequence
of Data

Number
of Report

Listing of all utillty consumptlon dara
(usualIy nonthly) and comparative data,
lncluding averages of fuel usage for each unlt.
(650 pages)

Llstlng of only the yearly average fuel usage
data for each unlE. (15 pages)

Llsting of uEillty supplier data for those
compani.es supplying fuel co units. Report
includes name and address of supplier,
as well as code by which data was stored on
couputer. (6 pages)

Project ID,
Fuel type,
$iIl ing
Start date

Utlliry
supplier
code

BF-RI

BF-SIIP-R1

ProJect ID, BF-RI-AVG
Fuel type

11



4. SAI'{PLE P OF REPORTS

Thls sectloa contalns coples of actual pages from each report.
Slnce these exauples may cont,ain out-of-date or out-of-context data'
they should be vlewed as "samples" only. The tltle of the report, the
date it was produced, the report ldentlficatlon number, and sequentlal
page number are shown on the top of each page. An explanation of trnot

appllcable" codes (as seen on pgs. 22 and 23) ls glven below. Other
codes nay be dlrectly lnterpret,ed slnce oeaningful abbreviations were
used rrhenever posslble. Codes are ruore fully explalned with the
eomplete reporto

trNot Appllcab1e" Codes

l{lsslng data ln these reports rlere usually indicated by one of four
trnot applicablett codes. The four codes and Eheir translations are shown
beIow. l{tren space Ls avallable in the report, t,he code was translated
and only the lnterpretation was printed.

N/A code Translatlon

Iufornation wlll be avallable later
Iaformation wiIl not be collected
Information not reguired
See additional comments

Iq
XA
x3
xc

L2
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SUMMARY OF SOLIB GRANIS. SONTEO O'{ GRANI NU'IIEEN
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GRANTEE NAME PROJECT
CIIV & STAIE

aaa a. a aaa aaa. aaaa ar l.. a a ta. a{ ta l .. a.l a ll,tal l{ ta ' ' 
r

INNOVAIIVE EUITDING SYSIEMS HAMBURG NY

ARMSIRONG OEVELOPMENT CORP CLAREMONT CA

CITY OF ST PEIERSBURG ST PETERSBURG FL
PERT.MACK ENIENPRTSES CO AURORA CO

SPECIRUM DEVELOPMENT CORP MOOOY AL
CAMBRIDGE DEVELOPMENI GROUP INC COLUMBIA SC

FRIEDI.,IAN ROSEN E ZIEN SUI\IMII TI

SUMMARY OF SOLAR GRANIS. SORIE,D ON GRANT NUMBER

UIIH AUXILIARY TUEL IYPE ANO STORAGE MEOIUM
art aar aala

HSG CNS OWL
TYP TYP CNT

AUST I N
DA L LAS

t
3
4
I
t
4
t

B LAMAR SAVINGS ASSN
B T BROh'N CUSTOM BUILOERS

8 BLOG TNOUSIRY ASSN OF CEN OHIO
B IAYNE IIICHOLS COI,IITUNICO

B IHE YEONAS COINPANY
B SELF HETP ENIERPRISES
B OREXEL UNIVERSITY
8 TIILLIAM F EIILICH
B RUSI CONSIRUCTION CO

8 UINFORD LINOSAV
B ECO.ERA INC
B TERRACOR UIAH
g LEISURE TECH OF CALITORNIA tNc

82443 B XORMAN CORP

H2444 8 CIIY OF SANIA CLARA

DUBLIN
SANIA fE

IX SFD NEU
TX SrD NElil
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NM SFD NEW
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sFo
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RET
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RET
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CA
VA
GA
co
UT
CA

N\'

CA
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GA
TX
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F
o\

H24 34
H24 35
H2436
H2437
H2438
H2439
H2440
H244 r
H2442
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H2447
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H2450
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g CITY OF PUESLO
8 HOOXER BARNES
B GONDON OEERING
A SOTAR SIRUCTURES INC
8 CIIY OF COLORADO SPRINGS
8 HELIO IHERIIICS INC
B UNTVERSIIY OF PENNSYLVANIA
0 r,lESPA ENIERPR I SES

8 CTASSIC OEVELOPMENI CORP
B LONG t SLAITD SAVINGS BANI(
B SIoNEBRAKER INVESTIIENIS
8 UNIIEO OEVELOPMENT CO

V I ENNA
SE LM^
PHI TADELPHIA
SHINGLE SPRIN6S
ATEXANDR I A
DACULA
toRT coLtlNs
STANSBURY PARI(
CAMAR I LLO

ELACKWOOO

SANIA CLARA

I

PUEBLO
AI LANTA
LU BBOCI(
LAGRANGEVI LLE
COLORADO SPRTNGS CO
GREENV I LLE SC
PHI LADELPHIA PA
OtD BRIDGE NJ
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MT SINAI
EOULOER
VERNON HI LLS

MI AMI
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NEWPORT
slow
BLOOMI NGTON
SI TOUIS
MI LWAUI(EE

VA SFO NET
cA sfD NEl,
PA GAL RET

SFO NE}'

H2 453
H24s4
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H2456
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NY
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FL
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h,l

SFD
sF0
GAL
SFA
SFA
SFA
SFA
sro
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S FI)
SFD
sFo
SFD
SFD

NElT
NET
NtW
t{Ett
NEI{
NEW
NEW
NEW
NEI{
NEW
NEId
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NEI
RET

H2457 B BAECOCI( COMPANY

8 CHURCH COMIIIUNITY CORPORAIION
B COLBURH DEVELOPMENT CORP
B MARVIN H ANDERSON CONSTRUCIN CO
B XELLEY FISCHER CO
8 UNIVERSITY OF IISCONSIN
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L0 ltr l RO
O SRON

co strE
LQ SUNS
LO ShlOR
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[o sxlN
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ro sRts
sI Hrlo
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tq swoR
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t0 xrac
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G
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A
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A
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A
A
A
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P
A
A
P
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A
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A
A
A
A
A
A
A
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A
A
A
A
A
A
A
A
A
A
A
A
A
A
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A

A
A

E
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E
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E
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E
GE
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E
E

E

E

G
E

E

E

E

G
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G
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o

x

E
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53078
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t95

I t?o
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.lG r
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aaa laa la!al
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6r4
6t4
t92
2r6
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r66
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3r2
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H
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40ooo
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9000

t 5000
69729

3000
r 2980
r o800

H
H
H
H
H
H
H

T
HU
Hh,
HH
Hn
HW
HI'
HT'

U
l,

HT
HI'
HU
HT'
Hhr

7000) E

rooool E

22450 E E

40000 EE
EE
EE
E

1830 E

5000
i 7062 )
r 62so
r ?000)
r 3800

864
2lttt
256
?56
2U6

21
2t

450
646
37A

507

a

t
3
5
I
I
I
t
I
2
2
I
I
I
t
t
I
I
5
I
I
I

r2
t
I
t

I
I
I
t
t
I
I
I
I
t
I
I
I
t

(
(
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6t dUL 22 PRTNICO
ar duL 20 LoAoED
aaaaaaraa a

osG,/BLO I
GRANI ID O
ataa.aaat a

H88r3 0
H88t3 E

H8843 D
H8843 I

H8853 0
H8853 I

lr89 r 9
x89t0

NETI YORI(

FRE EHOLD

IOLEOO

i FOR MFN

MI NNEAPOLI S

i FOR MFR

SAN ANGELO
NEI' ORLEANS
IOAHO FALLS

NY NFM RET

NJ SFO NEh'

oH sFo NEr{

MN SFO NEX

A r t34

A 2rO

A

rr0
a

a

SUNMARY OF SOLAR qRANIS
SORIED ON UANUFACTURER. IIIH COSI PER IISIU

cYcLES t.2,3.4.4A.5 INO Pt PA6T NO.
sG. c4BC

sotlR
rlANUFACIUNEN

GENERAL ENERGY DEV
GENERAL ENERGY OEV
GENERAL ENERGY OEV

.l

llaaaaaaaiaaiaaaaa.r.a.aaaaaaaaa

GRANIEE NAME PROIJEC T
CITY E STATE

ai a a. a aalaaaa aaa a a.. a a.. r a a aa a.l aa aa a a a r aaa aaalra a a

CENIER FOR HOUSTNG PARTNERSHIP
CENIER FOR HOUSING PARINERSHIP
EAGLE].IEST HI tL CORP
EAGLENEST HILL CORP
OON U}IITNER EUITDERS IT OEVELOPER
OON IHITNER EUILDERS II OEVELOPER

IOIA L5

H833I B HOEMAR HOMES

TOIA LS

ILTFF CONSIRUCTION

aar a.a aaaa
HSG CNS DTL
TYP TYP CNI
ala ata tlaa

aaa aaa.a

N8n sYS
BtO IYP
aaa aaara

ttlt.lraa

cosr
/)ratu

tataa.aaa

soL
sYs

CIIR
SQf I

l
P

98

or

O.

2383.

...:
t

IT

o.xcu

o. r
39.

3.

3H

475?3.

542

.:
38.

t
t

:
3.

OAYS IAR

OAYSTAN

OAY S TAR

3t 4?.

t6I ENERGY ALTENNAIIVET I HT A

lr l. 542 3r6t

O LARRV O NA
8 IARRY D RA

H8OI6 E SUNOTIAN REALIY CO

H27O5 B fTETCHEN IYERS tNC

ISSION VIEIJO CO
ISSION VTEJO CO

D DAVIOSON.PHILLIPS INC
8 OAVIDSOH.PHILLIPS INC
8 TOIN COUNCIL.CIIY OF GREINA
8 CIIY OF fttNr,/DEPI OF COMM DEV

I!IFf CONSTRUCIION POCATELLO

TOIALS FOR IiFR

gOURNE

IOTALS FOR MFR

EASI OERNY

TOTALS FOR I{FR

IOSFDNET O' I O' I A 2I ENENGY IRANSTCN SY

32r

3O8 FERN ENGINEENING C

t308

94 FLEICHER TYERS

394

. FREO NICE PROO

So.

I25} FRONT!ER OEVELO9IE

to

269 GENERAL ELECINIC
34? GENERAL ELECTRIC

355 GENERAL ELECTNIC
368 GENERAL ETECIPIC
64I GENER^L ELECIRIC

3332

1{A SFO NET t I

o l. o.

58

5B

.:::
35t

840

840

o.

A 2625 (

o.

t t.

t l.

..: ,,
t.

..: "
l.

..: r
l.

5HI

O.

A

lNH SFO NEI T I
ts{

H2600
H2600

1r2596
H2596
H2727
H275?

DT
8lt A

H82Ot 8 FRONITER OEVELOPMENI CO

H2443 8 I(ORMAN CORP

' lrltSSION VIEJO

IOIALS FOR TjlFR

RENO

TOTALS FOR I/iFR

JENX I NTOIN

COLUMBUS
GREINA
FLINI

CA SFD NEI O 2

o2.
NV 

.SFO NET 5 5

o. o.

OH SFO NET
rL SFO NEW

TII SFA NET

20. 20. 20.

TX SFD NEU
LA OTH NEI
IO SFO NEI

EI'
ET

ON
DN

sf
SF

PA 6t4
6r4

2
r6
6

2 HCT
T6HT

T HCT

A r280
A 2?A4
l lrj79 (

I HU
!HT

HY
U

HT

l
A

I ROY O ilOON
B LOYOLA UNIVERSIIY
8 LAI{PLIGHTER CONSTRUCTION CO

I
225

t

22?

3

3

5292'

a 282
A 5076
o ..:::

5699

a 540

IOTALS FOR IllFR

H8338
H8395
H8428

277
246
204

H8190 B IPI( COnPORTTION

TOIALS FOR MFR

SALT LAXE CITY UT SFO NEI{

TOTALS FOR TFR 3. 3t 540

9245

244 GRIEP HEAIING

'244

t

I
I

2
r6

t

I
t
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Bt irut 20
aaaaaaaaa

DSG/8LD
GRANI IO

8 GRANTEE NAME
o

IO GOVT
.a. ..f aifa
HSG CNS DUL
TYP TYP CNT

A CLTR
P sOfI

A48
A48
A 48
A96
A48
A96
a48
a 245
A4B
A48
A96
A48
A 48'
a 240
n ..?:?

aaaaaaaaa

cosr
IO GOVI

PPTNTED SUTIIMARY 0F SOLAR GRANTS

TOADEO SORTEO ON }IANUFACTURER. XITH COSI
a a a a.t a a a a a a ?a l aaaa. a a a 

" 
a t a t 

' 
1" 

' 
t t t t 1" 

" " 'l 
lt 

' 
t '

GYCLES 1.2.3.4.4A.5 AND Pl PAG€ NO. ?
sG - c4co

a..a.aar..aa.aaaaa
SOLAR

MANUFACTURER
aaaaaaraaaraaaaaaa
JACXSON
JACKSON
dACXSON
JACI(SON
JACKSON
JACXSON
JACXSON
dACXSON
JACr(50N
JACKSON
dACXSON
JACXS0rl
JACl(SON
JACXSON
JACKSOtt

PRO.JEC T

CtIY E SIATE
raaraaraallalaiaraa

soL
sYs

NBR
8LO

sYs
TYP

w
r,
t{
!{
td

I
U
w
I,
T
T
T
T
T
T

TH
tH
IH
IH
IH
TH
IH
t
tll
TH
IH

-.i
9'

20

BS
00ts

@

B CONIEMPOSANY HOMES

8 LAMAR UIIEANXS
8 OWEN ANO PARXS INC
8 TITEURN BROWN

B IHOMSON ANO ASSOC

INC

B TRANK ROBUCX JR tNC
B GL5 CONSTnUCTION co
B }IILES AND TEAL BLORS
B RATSION HOIllES INC
B LYNN REOMON
9 RICHARO RAilISDEN
8 R H SINCLAIR CONSI CO INC
B O X OOSSEIT
B  NCHIIECIURAL OEVELOPERS CORP

H8IO2 8 IALNUT RIOGE INC

H2739
H2743
H2746
N27 4A
H2749
H2750
H275r
jtz752
H2?53

H2730
H2731
H2?33
H2736
H2738

H2781
h8057
H805 I
H8r8l
H8384

NC SFD
sc sFo
TN SFO
IN SFD
TN SfO
IN SFO
IN 5fD
IN SFO

NEU
NET
NEt/
NEI{
NEW

|rEw
NEXI
RET
NEH
NEW

COHUIIA
COMfuIE RCE
DALION
ROSSV I LLE
ASHEV I LLE
ASHEV I LLE
RALE IGH
W I NSI ON - SALET
cot|,ARo
HIXSON
XNOXV I LLE
xNoxv I LtE
xNoxvlLtE
KNOXV I LLE
KNOXVI LLE

r4001
r4001
t4001
2800 )
4200 )

t4001
7000
t400t
t4001
2BOO I
r400 I
t4001
7000 I

..19:91
37000.

sto
sFo
sfo
sFo
sFo
SFD
SFD

CO SFD
sfo
SFD
sFo

NY sFO
OH IIFH

GA
GA
GA
GA
NC
NC
NC

CO GA

NY GA
GA
GA
GA

NEW
NEW
NEU
NEW
NEU

t
I
I
2
t
2
I
5
t
I
2
t
t
5
5

tl
It
tl
22
tl
22
tl5s
It
tt
22
tl
tt
55

..: _.:
la RaIOIALS FOR MFR

WASHI NGTON

IOIALS FOR MFR

BOUTOER
NET YORI(

PASFDNET I T THII A

I l. t.

5.

33. 6.

485.

:9?.
502

r0850 xALhlaLL

tr o850

H24s5
H27r2

IONEgRAKER INVESIMENTS
.r.s. HoLolHGs lNc.

B NAUMANN. ROSERI C

B POMONA HCIGHIS INC
B OAMASCUS LANO CORPORAIION
8 DOUGTAS E UYERS
8 GREENSEtI HOMES INC

GAL
GAL

CO SFA
NY STO
DC SfO
CO SFD
MO SfA

A 864
A 2s4(
a 254
A 254
l 254
A 25{
A 254a ro4
A ri32
A 3r5
A 424

^ ..9::.
3235.

500()
r 2000
tr7()0

92sO
20000

380400r

L
L
L
L
L

NET
NEI
NET
NET
NET'
NEW
NEI'
RET
NEU
NE{
NEW
RET

22450
39r 80 I

53078
r 6250
?5000

50r 07
4505?

XTA
XTA
XTA
XIA
XIA
I(IA
NIA
I(IA
KIA
XIA
XIA
XIA

CORP
CORP
CORP
CORP
COR P

CORP
CORP
COPP
CORP
COR P

CORP
COR P

H2426
H2460
H2463

8 PERL.MACI( ENIERPRISES CO

B l,lARvIN H ANDERSON CONSTRUCTN CO

B SAN ANIONIO RANCH LIO

IOIALS FOR MFR

BOUTOER
SPRING VALLEY
WASH I NGION
EOULDER
GREENBE LI

DENV E R

BTOOMI NGTON
SAN ANIONIO

t
I
I
I
I

Ht{
HU

t
t
I
I
I

A
A
A
A
A

432
378
752
752
752

H2602
x2602

H27t6
H2? t?
H276r
H277A
H8095
HSrOO
H8r 23

ISSION VIEJO CO

tssloN vlEJo co

co sFo NEtl{
IIN S FO NEI/

MN [lFM
co trlFM

hrv sFo
PA lrlFlrl
MI GAL

TXS
s
S

w
U
td

NEIT
NE}'
NEU'
NEW
NEU
NEW
NEtt'l
RET
NEW
NEU
NEU

FD NE
fO NE

FO NE

HC!{
HCU
HCT

LENNOX.HONEYT'ELL
LENNOX.HONEYT{ELL
LENNOX. HONEYWE LL
I ENNOX . HONEYUE L L
LENNOX. HONEYWE LL

L ENNOX . HON EYWE L L
L ENNOX . HONEYWE LL
L ENNOX . HONE YWE L L
L ENNOX - HONEY I{E L L
L ENNOX . HONEYWE L L
L ENNOX . HONEYUE L L
L ENNOX . HON E YWE L L
L ENNOX . HONEYUE L L
L ENNOX . I{O}IEYWE L L
LENNOX. HONEYUEL L
L ENNOX . HONEYUIE LL

0 lii
BH AURORA t

I
I
I
t

188
77
95

6
150

23

IH
TH
IH
IH
TH
I
TH
IH
6H
I
t

A 233
A 233
l 269
A 214
A 432
A 2502
A rio48
A 3402
a 058
A r790
l r r45

r 2995
I 29000
225000
245025
30000
9?237
7 tooo

8 STEWARI.IEELE.IiTTCHETL CONSI ELNORA

B FORESI CIIY DILTON INC CLEVELANO

B CREEX ASSOCIAIES MINNEAPOLIS
B COLORAOO UNlv OF BOULDEn

B MTDDLE CREEI( INVESTMENT CORP INWOOD

8 UNTIEO METHOOTST HOMES TOR AGTNG MECHANICSBURG

B YILLOI CREET It LTO PARINERSHIP E LANSINO
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SUMIIARY OF SOLAR GRANTS
SORIED ON GRANIEE CITY ANO SIATE

faallaaat

PACE NO. I
sG - c5AS
a...aaa aaaaaaa aaa

SOL NBR
SYS 8LD
all lil

A CLIR
P SOTI

cYctEs t.2.3.4.4r.5 lNo Pt

OSG,/BLD 8 GRANTEE NAHE GRANTEE HSG CNS DIL
GRANT IO D CITY 6 STAIE TYP TYP CNT
aa..aalaa . aaaa.taalaaaaiaaaa.aaal.aaatllta aa.ar..a.aiaaaataaa laa tta aata
X8938 D SOLARCTIC GONSTRUCTTON CO. ANCHORAGE AN

H8938 B SOLARCTIC CONSIRUCTION CO. ANChORAGE AX SFO NEI I

sY5
IYP

aarat

osGR cosl ELoR cost soLAR
IO GOVI IO GOVI FRAC(II

2000
OELTO

2000

40. 9
63.2

s5.7

23.2

36. O

69.2

sot
TFGR
laaa

SI IE

SIIE
I IRN

ANCHORA6E
ANCHORAGE

8I RMI NGHAM
HUNISVILLE
HUNISV I L LE
MOBI LE
HUNTSVILLE
HUNISVI LLE
PRAITVI LLE
PRAIIV I LLE

At(
AX SFO NEI

A
AR SFD NEI

IH

t rH
I tHC

2

t
t
5
t

t

I

t

t

I

4r

t

565
r29

3r3
36

r56
750

SRON
SRON

s trE

SIIE

SIIE

I
l

P
P

A
A
l
l

P

P
A

62. t
8r .8

SIIE
RAYP

42.2 StIE
28.6 St rE

H8939
H8939

D LAND IRUST DEV CON IXI
8 LANO IRUSI OEV CON INI

TOTALS FOR STAIE

B SPECIRUII DEVELOPMENT CORP
B CHESIER TEST INC
E HOUSING DEVELPMENT CO
B EDSEL INC
D IHE SOUTHARO COMPANIES
8 

'HE 
SOUTHARO COIJIPANIES

D SIMIJIONS BUILDERS
8 SIMMONS BUTTOERS

IOIALS FOR STAIE

8 PAULETIE E CO
B fAIRFIELD BAY tNC
D ITNROCI( HOMES. INC
8 IINROCN HOMES. INC
O EDMISTON PREt'llIt EUILDERS
B EDMISION PREWIIT gUIIDERS
D VILTAGE }IOMES INC
B VILLAGE HOMES INC

IOTALS FOR STAIE

B DANIEL W BROCI(
D EOBRICK CONSIRUCTTON CO
B BOBRICX CONSTRUCIION CO
B HERBERI L KAUFFMAN
8 NAY T HASSE
B HULLCO CONSTRUCTION COMPANY
B I(IVEL MANOR XESI
D GOTOBLAIT COHEN I AROS
EUSHOMECORP

dAMES HOFFMAN DESIGN GROUP
UAMES HOFFITIAN, GEN. CONIi{ACIOR
SUN SYSIEM ENGINEERING
CRANE ENIERPRISES
ENVI RONMENTAL ARCHIIECIURE
SO I ARAMA
INTERCITY OLORS
SOLARAUA
C ANO C CONSTRUCTION
I'ILLIAM L PRTTCHEIT E SONS tNC
ITLTIAI L PNIICHEII I SONS INC

Htt
I

42
I

r95
225
240
320

SRON
DAYS
rrACX
REVE

roooo

l043 l4ooo lrOOOO.

4r3
2000

2000

t4000

2000

2000

2000

t69
53

t t80.

t56
273

372

755

( sOOOl
r oooo( TOoOl
r oooo

1 0000

OELIO

330000.

7000
( 52s01

r oooo

H242?
H2725
H2726
H8090

H8872
H8872

H8873
H88?3

AL SFD
AL SFD
AL SFA
At SFO
AL
AL SFD
AL
AL SFD

TET
N€T
NEI
NEI

NET

NEI

tHl,
I HH

T
IHI

A
A
A
A
A
A

ts,(l

H8443
H8444

H8897
H8897

x8898
H8898

H8099
H8899

H247 |
H2504

H260a
H2788
H8t78
H8t79
H843t

H8737
H8?3?

LITTLE ROCX
FAIRFIELO BAY
NO. LIIILE ROCN
NO. LITTLE ROCT
FAYETIEVI LLE
FAYEIIEVI LLE
EENTONV I LLE
BENIONVI LLE

SF
SF

IHI
tHlr

ET
EI

EU

ON
DN

t
5
I
I

65

t
t

I

I

4. 5t 4.

4. 4t

T IHT A

IH

I HI

IH

47,r
6r.g

58.3

54.2

70. o

l
A

P

P

P

NSFD

SFD NET

H8738
H8738

H8739
H8739

H8740
H074r

H874 r
H8742

HA742
lr89 r 6

H89r 6

D
I
D
B
D
o
B
D
B
D
B

AZ SFO
Az
AZ SFO
AZ GAL
AZ SFO
AZ SFO
AZ MFM
AZ
AZ SFO
AZ SFO
AZ
AZ SFD
AZ
AZ SFD
AZ SFO
AZ
AZ SFD
A2
UI SFO
AZ
AZ SFO

NET

NET
NEU
NEW

NEW
REI

NET
NET

NET

NET
NET

NEI

NET

NET

MESA
IucsoN
TUC SON
IIAYER
PRE SCOT I
PR E SCOT T
PHOEN I X
TUCSON
TUCSON
TUCSON
I EMPE
T EMPE
WESI SEOONA
CAtrtP VEROE
CHINO VATLEY
COLORAOO CITY
COLORAOO CIIY
cor.oRADo ctIY
HI LOALE
TUCSON
TUCSON

I HCT
T HCI

t68
t68

2 SIIE
2 SIIE

89.5 St TE
62.0 StTE

HC 74

roo
96
70

63
63

HT
HT
H
HI

HC
HC

HC

HC

I
P
l
P
A

P
P

P

P
P

P

P

P
A

. .:r:
I 864.

2208

860
440

2760

245

16000

I 500

5000

5000

5000

5000
5000

5000

2000

r o00o

327000.

( 6ss3l

OETIO
( t 3OOOI

5500
6r25( lo5429l

9000

?ooo

OELIO

DStIO

Tooo

r ooo0

6 SXYr
SIIE

O SIIE
t SIIE
8 SGEN

r I tHc A4,2 SIIE

350

356

85.4

69.2

SIIE

SIIE

70.4 StrE
73.3 tSrC

H 324
26
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SUMIIARY OF SOLAR GRANTS
SORIEO ON PRO.JECT CIIY ANO STATE

cYctEs t.2.3.4.44.5 lNo Pr PASa llo. t
9G - C5PS
a..'a.a aala
5()t. aR sol
t RAC(rl iiFGR
a.aa..a aaea

aaaa.aala a

DSG/8LO I
GRANI ID O
aaa.aaaaa .

HO938 0
H8938 B

GRANIEE NAME PROdECI
CITY E STAIE

aa a.. a alaaa a a aa la a a aaa. a la alt aal 'lt a ata t{ aa lalatt a. a

sorARcTlc coNsTnucrloN co.
soLARCrtc coNsrRucrloN co. trAl-su ax

aat ta. aaaa ala.arl aaaaa a 44...
hSG CNS DWL SOt N8R SYS A CLTP
TYP TYP CNI SYS BLO IYP P SOTI
.tt aaa llaa aal aaa ala.l a alttt

SFO NET I IH

ataaiataa

osGR cosr 9LDR cosl
IO GOVI IO GOVI
a.taaaara traalaaal

2000
DELIO

2000
r oooo 42

s4000 troooo.

t 0000
8000 )

r ooo0
?ooo )

2000

2000
roooo 23.2. StrE

OELTD 36.8 S t TE
69,2 AIRN

I t80r 34000

X8939 O IANO IRUST DEV CON INI
H8939 8 L^NO IRUST DEV CON INI EAGTE RTVER AKSFONEII I I IH

T

U

T

P

l

P
P

s65
,t29

4r3

62. I
8r.8

stlE
RAYP

2 SITE
O SIIE

TOTALS FOR STAIE

EDSEL INC
SPECTRUM OEVETOPMENI CORP
CHESTER TIEST INC
HOUSING DEVETPI'IINT CO

THE SCUTHARO COM?ANIES
IHE SCUTHARD COMPANIES
SIT.:hIONS BUILDERS
sliriroNs BUI LoERs

lilOBI LE
MOODY
HUNISVILLE
MADI SON

HUNTSVI LLE

PRAIIVILLE

LITTLE ROCX
FAIRFIELO 8AY

LIITLE NOCX

SPR I NGOA LE

HOT SPRINGS VIL

coTroNwooo
FLAGSTAFF
i,lAYER

242

tt
It

r,tEw
NEY

NET

NEI'

NET'

AZ SFD NEU
SFO NEW
tllFttl RET
SFD NEU

AZ SFO NET I
AZ SFA NETI 24

SFA NEI{ 20
SFA NEIT 16

330000r

7000
s2so I

r 0000

DETIO

9000

7000

OELTO

( t3000)

r oo00

SRON
SRON

slrE

SIIE

SIIE

63.2 StIE
o3.2 StIE

94.2 slTE

AL SFO NE

AL SFO NE
AT SFD NE
AL SFA NE

3r3

.. ::
t 043

320
r95
225
240

28

95
40
63

7 REVE
9 SRON
2 DAYS

JACX

tHtl
THTI
T HU

T

IJtt
t{itwrt
T5

H8090
ld2427
H2?25
J12726

H88?2
H88? 2

H8873
H8073

B
I
B
s
o
B
o
0

D
B
o
B

D
B
0
I

AL SFD NET I I tH

AL SfO NET I I I.HC'r

41 5. 4r

A
A
A
A

?

P
A

IOT^LS FOR SIATE

B PAULEITE I CO

B FAIRTIELD BAY INC
O IINROCX HOMES. INC
B TilNROCX HOIIES. INC
D COMISION PREWIIT BUILOERS
B EOMISION PREUIIT BUITOERS
D VILTAGE HOI'4ES INC
B VIILAGE HOMES INC

A
A

THU
I HU

r69
53

t56
2?3

P

P

P

A)o

HC
HCtt,
HCH
HCU

HCU
HCUI

HC

H8443
H8444

1t8097
H8897

I0898
H8898

H8899
H0899

AR SFD
AR SFD

AR SFO

AR SfO

AR SFO

TH

I HU

tH

4? .l
6r.8

58.3

54.2

70. o

372

758

578

2000

2000

2000
r oooo

t rlti4. t6000 $27000.TOTALS FOR SIAIE

8 RAY L HASSE YAVAPAI
8 HULLCO CONSIRUCTION COMPANY PRESCOII
B XIVEL HANOR TIEST PHOENIX
B DANTEL I AROCK MESA
O EOBRICK CONSTRUCTION CO
8 EOERICX CONSIRUCTION CO IUCSON
D BURNS,/PEIERS GROUP ARCH.PLANNERS ISAILE

D GOLDBIAIT COHEN t AROS
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SUPPLIER NAME
NONIHERil INOIANA PUB. SERVTCE CO.
INDIANA E UICHIGAN ELECTNIC CO.
IHE XANSAS POUER E LIGHT COMPANY
NEI ONLEANS PUBLIC SERVICE INC
CLECO
BAY SIIIE GAS CO.
SOSTON EOTSON COMPANY
8AY SIATE GAS COMPANY
BAY SI^TE GAS CO.
MASSACHUSEIIS ELECIRIC
UESTERN MASS. ELECIRIC CO.
C 0 S oll HEATTNG CO.; lNC.
PINIO'S FUEI. SERVICE
HESIERN MASS. ELEC. CO.
EALTIMORE GAS It ETECIRIC CO.
EERRIEN CIY TARM BUREAU OI!. CO
CONSUMERS POTER COMPANY
gATItE CREEI( GAS COMPANY
HINNEGASCO/MINNESOTA GAS CO.
NORIHERN SIATES POUER
OAXOTA EI-ECIRIC ASSOCI^ITON
EASI CENIRAL ELECIRIC ASSN
THE GAS SENVICE CO.
TANSAS CI TY PO}IER t I, IGHT CO.
BOONE ELECIRIC COOPERATIVE
CUTVER RIVEN EIECIRIC
PACIFIC PO},ER ANO LIGHT
OUXE POIIEB COIIPANY
CAROLINA POI{ER 6 LIGHT COI|PANY
CEHGAS/MINNESOIA GAS CO.
LINCOLN ELECIRIC SYSTEM
PUBLIC SERVTCE CO. OF NEI{ HAMPSXIRE
PU8LIC SERVTCE CO. OF NEW HAMPSXIRE
NEU HAMPSHIRE ETEC. COOPERAITVE. INC.
TAMOUREUX OF DIVISION OF JAMES HORNE
NORIHERN, UTITIIIES
EXEIER HA[1PION ELECIRIC
PUBLIC SERVICE OF NEW HAMPSHIRE
PSE E G COMPANY
h AIJO H GAs CORP
JERSEY CENIRAL POWER AND LIGH? CO
GAS CO. OF NEU MEXICO
PUELlc sERvlcE co. oF NEll NExICO
PUBLTC sERvtCE CO. OF NEW XIEXlCo
PUBLIC SERVTCE OF NET MEXICO
Et PASO ETECIRIC
SIERRA PACIFIC POWER CO.
NEI YORK STATE ELECIRIC E GAS
NATTONAL fUEL GAS
ORAHGE A ROCXLANO EIECTRIC A GAS CO.

SUPPLIER TDDNESS
?4 N. EROADT'AY
P0 80x 60
gox 59
3t7 BARONNE STREEI
BOx 32
2025 ROOSEVELI AVENUS
P.o. Box 408
T20 ROYALL STREEI
995 EELTIONT STREEI
I70 MEDfORO SIREET
3OO CADWELT ORIVE
TIITODLESEX AVE
319.1/2 MAIN STREEI
I74 ERUSH HILL AVE.
t5O8 UOODLAWN ORIVE
$- t40 EM-62
4OOO CLAY AVE ST
23 EASI MTCHIGAN iIALL
626 NICOLTEI MALL
4I4 NICOI.I.EI MALL
43OO 22OIH SIREEI TEST
412 NORTH MAIN
2460 PERSHING RO.
t3330 BAI-TIMORE AVENUE
I4I3 RANGE LINE
PO BOX r 60
PO BOx 250
DRAWER A D SALEIIiI STAIIOI{
205 UEST CABARRUS SIREET
I20t N SIREEI
T2OO N SIREET STE 3OO
CRYSIAL AVENUE
37O AMHERST STREEI
RED 2 IENNEY MT HWY
63 fOURIH SIREET
78 MARXEI SIREET
hIAIER STREET
IOOO ELM SIREET. PO BOX 33O
222 E STAIE STREEI
PO 80x 208
5OI GRANO AVE
P.o. Box 1692
4I4 SITVER AVE, N.I.
t24 E. iTARCY
PO BOx 407
Box 9ro
PO BOX lotoo
I50 LANCASIER SIREET
455 MAIN STREEI
ONE ELUEHILL PL ZA

zlP
46970
4680t
6740t
70r t2
7r 360
ot rot
02r99
0202 I
o240t
02r48
orr04
ot 760
ol75?
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49ltt
49500
490r6
55402
5540 r

55204
s5006
64ro8
64r45
6520t
633?9
5990 I
2?r08
2769e
685r 2
6850t
o3038
o306 t
03264
o3820
0380 r
o3842
03r05
08604
o8520
o77 t2
8?r03
87r03
8750 I
87002
8800r
895rO
r 40?5
r 4203
r0s65
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lltese data were requested by EUD from organizat,lons or indlvlduals
applying for grants for building homes wlth solar energy systeos. sub-
sequeDtly, data coucernlng appllcauts who recelved grants rrere stored iu
a flle on the NBS computer. There were 668 grants awarded durlng the
Reeldentlal Demoustrarlon Program (1975-1980).

Descrl.ption of Data

Graot ID*

Grantee Informatlou:
Name, type and address of grantee contact person(s)
Total solar energy systen cost ($)
Portlon of solar system cost requested by grantee ($)

ProJect Informatlon:
ProJect locatioa address

Model Informatloa:
EouslDg type
Nuuber of dwelllng unlts
Number of bulldlngs
Number of solar systems
Total condltloned area per bulldlng
State economlc area code

Solar Euergy Systen Informatlon:
System type (heattng, cooling or water)
System kind (acttve, passlve or hybrid)
Transfer media (alr or ltquld)
Sorar collector - nreuufacturer code, trpe, aperture

area tu square feet
Auxlllary fuel type
Total cosr for each solar systen (g)
Storage roedium
Cost to governnent for^each solar systen ($)
Total load in BEu x 10-
Solar energy used Ln Btu x 106

*The Grant Flle uses a dtfferent numberl.ng scheme from the other files
1n order to conply wlth Federal. prlvacy requiremetrts.

35
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fnf" ""..lon provld"" of the data ln the
flles whlch comprlsed the Solar Data Base. These data are avallable on
tape from the NationaL rechnlcal rnformatlon service (see page 59).

GRANT FILE ELEMENTS



Ttrese data were received vla three separate lnput forms. Grantee
Reports 1, 3' and 4 were coupleted by grantees during dlfferent phases
of the solar proJect. Grantee Report 1 was flled after the grant was
awarded. Grantee Report 3 was flled after the constructlon was
conpleted. Grantee Reporr 4 was filed after the building(s) or unlt(s)
was sold or rented.

Descriptlon of Data

Grantee orr #1

ProJect ID
ProJect Information:

Address
Grant award date
Report #1 date
Instrumeuted or nou-instrumented data (yes or no)
New or retroflt

Constructlon Flnancing :
Flnanelag arrangenents (yes, uo, peudlng)
Experlence/problens

Grautee Report #3

Dates:
Date Grantee Report #2 subrnitted (see Techalcal

Descriptlon file)
Date Grantee Report #3 submitted
Flnal design completlon dat,e
Begln solar installatlon date
Solar test completion date
Construction completion date

Bullding Perrnlt Data:
Approval date
Approving authority
Address
Experlence/problens

0ccupaney Permit Data:
Approval date
Approving authortty
Address
Experience/problens

Bulldlng Codes:
National code models, if any
Local codes' Experience/problems

Construction Financlng Data:
Conflrtoed approval date
Mortgage rype

....rgqEr?
1
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Perlod (nonrhs)
Interest rate
Amounr ($)
Fluancing organlzat,ion
Address

Rental/Sales Agreeuent :
Sales/rental terns
BIID access terms

Coostructlon Problems :
Equlpment delivery problens
Equlpnent breakdown problems
Labor problens
Bullding iuterface problems
Other constructlon problens

Solar Orlented Events:
Warranty on ftle
Orsner's mauual on file
Auxlliary energy rype

Sale Price and Mortgage Data:
Final sale price ($)
Flnal rental rate ($)
Mortgage amounr ($)
Perlod (nonths)
Interest rate
Mortgage approval date
Mortgage type (FHA, VA, private, etc.)
Polnts/fees
Mortgagor
Address
Unlt status (nodel, so1d, rental)
Report date
Inltlal sales price ($)
Inltial renral rare ($)
Instrumentation (unit)
llortgage arranged by (purchaser, builder, grantee)
Problems obtaining Eortgage

Marketlng DaEa:
Marketlng period (weeks)
Date house first offered
Sales cont,racE date
Occupancy date
Nuuber of visltors
Nurnber of prospective buyers
Marketlng problems
General reaction by public
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DESCRIPTION FILE ELEMENTS

Two sets of technlcal data were collected. Ttre flrst was collected
on about 25 percent of all non-lnstruuent,ed systens and all of the
lostrumented systems. IE contalned a brief descriptlon of the solar
energy sysEeE whlch was to be lnstalled and lnformatlon concernLng pre-
dlcted system performance. Ttrese data were baslcally extracted from
Grantee Report #2, a report subrnltted by the grant,ee when the deslgn of
his systen rras conpleted aud approved by HIID.

ProJect ID
Collector /A,bsorber Inf ornatton :

Azlmuth angle
Tl1t angle
NeE area - collector
Cover plate Eatertal lnformation
Cover plate thickness
Number of cover plates
Absorber coatlng
Absorber substraEe traterial
Fluid passage material
Materlal back lnsulatlon
Ouerall R-value of back insulation
Panel intercept (collector performance curve)
Panel slope (collector performance curve)
Incldence angle nodlfier
Freeze protectlon

Storage and Transport Information:
Main tank st,orage volume (heat)
Maln tank storage volume (DIIW)

liain tank storage medium (heat)
Maln tank storage medium (DIIW)

Pre-heat tank storage volume (heat)
Pre-heaE tank storage voh-rme (DHW)

Auxlliary t,ank storage volume (heat)
Auxlliary tank st,orage volume (DIIII)
Storage temperature in ualn tank - upper
Storage temperature in main tank - lower
Thernal capacitance
Storage capaclty
Conblned heaE exchanger efflciency: Collector-to-storage
Corubined heat exchanger efficlency: Storage-to-Ioad
Transport nediuo
Water (percent by volume)
DensiEy
Speclflc heat
Flow rate
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TECHNICAL DESCRIPTION ELEMENTS ( INUED)

Alr flow correctLon factor
Llquld load correctlon factor

Backup, Heat Pump, aud DEI{ Iaforuatlon:
Backup energy type - heat
Backup euergy type - cooliug
Backup energy rype - DIIW
Backup capacity - heat
Baekup efflelency
EeaE puup type
Eeat punp - nornlnal capaciEy
Backup capaciEy - DEI{
DEI{ usage
DEI{ set temperature
Monthly DIIW lnlet Eeuperature

Mlscellaneous InformaElon 3

FR-prlne-tau-alpha (systero performance cu:rze)
I'R-prlne-IIL (sysEeu perfornance curve)
Ventllatlou
Total heat loss factor - UA
CD (correctlon factor to be used wlth the degree day calculatlon' Eerhod)
Iaternal heat galu
Clty code (refereoce number for local weather and lnsolatlon

data)
System type

Solar Energy System Performance Informatlon:
Availab1e lnsolatlon - Eonrhly
Solar contrlbution - Donthly
Auxlliary cont,rtbutlon - tronthly
Coollng load - nonthly
Eeatlng load - nonthly
DIIW load - nonrhly
Total load - nonthly
Solar fractlon - monthly
Degree days - monthly
Solar cont,rlbutlon - yearly
Auxlllary contrlbutlon - yearly
Cooling load - yearly
Heating load - yearly
DHI{ load - yearly
Total load - yearly
Solar fracElon - yearly
Degree days - yearly

The second set of technl.cal data was collected on the components ofthe solar energy system to be tnstrunented,. PredlcEed performance daEa,
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TECENICAL DESCRIPTION E ELEI,IENTS (CONTINUED)

schematlcs of the systen and a slEe drawtng were also lncluded. Ttrese

data were recorded on mlcroflhn or mlcroflche.

Descrlotlon of Data

Systen Schematlcs and Slte Drawlngs

ProJect ID

Bulldiug and Stte DescriPtion:
ProJect location
Building deslgner
Mechanlcal destgner
Solar sysEem designer
General conEractor
Mechanical contracEor
Solar contractor
Other participants (if anY)
Design lnt,egration monitor
Type of solar sysEem lntegration
Regulatory codes
Naroe and year of state or local code/regulation
Model codes which are the basis for regulations
General Charact,eristics :

Building tYPe
Planned tYPe of ownershiP
Planned tYPe of occuPancy
DeveloPment tYPe

Slte:
Latltude
Longitude
Altltude
Average summer LeEPeraEure
Average erinter tenPerature

Ileating Design Temperatures :

Outdoor
Indoor

Coollng Deslgn TemPeratures:
Outdoor
Indoor

Bullding:
Front of bullding faces (direction)
Average number of stories above ground
Average number of stories below ground
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TECITIICAL DESCRIPTION FILE ELEIGNTS (CoNTTNUED)

Reflector:
Identiflcatlou
Nuuber of reflectors
Substrate natertal
ReflectLve coatlng
Protectlve coatlng
Physleal dlmenslons

Other loformat,ion:
Desiccant
Eteeze protectlon
OrrerheatlnB protectlon
Passlve collector heat trinsfer control

Collector Performance

Ttrermal Storage Unit

Seosible Heat Solld:
Contalner luformatlon
Storage mediuu
Ileat transport to and from oedlum
Container Eaterials
Interlor llulug
Container locatlon
Iasulatlon types
Exterior finlsh types
Fllters

Sensible Heat Liquid:
Coutainer lnformatlon
Storage medium
Eeat transport to and frou medium
Container construc tion
Container rnaterials
Interior lining
Container locatlon
Auxillary heaters
Container tnsulatlon
Exterior flntsh Eypes
Fllters
Gett,ers

Latent Storage Medium:
Container lnf orroaElon
Storage medlum
Materials
Addltives
Propertles of medium
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TECHNICAL DESCRIPTION FILE ELEMENTS (CONTINUED)

Module for latent nedlum
Beat transport, Eo and frou nedluu
Auxlllary heaters
Contalner constructlon
Contalner mat,erials
Iuterlor lining
Gontaluer locatlon
E:rterlor insulation types
Exterlor flnlsh types
Getters
Auxlliary heaters

Clrculatloa Loop!
Air:

Flow rate
Components wlthLn clrculatlon loop

Ductlag:
Duct types
Locatlon types
Jolut types
Internal duct insulatlon
Internal finlsh
External duct insulaElon
External flnish
Filters

Llquld:
Flow rate
Heat transfer medium

Piping:
Rigid plping type
Interlor coating type
Flexlble coupling type
Coupling reinforcement E)rpe
Piping and coupling eonnection type
Plplng insulation type
Location
Exterior finlsh types
Finlsh and insulatlon - Jolnt type
Fllter types
Stralner types
Get,ters

DlstributLon:
Purnp (Clrculator):

Punp tnfornation
Deslgn conditl-ons

Valve
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TECHNICAL ION FILE ELEMENTS (CONTINUED)

Blower:
' Blower lnformatlon

Deslgn condlt,lous
Damper

Eeat Exchanger:
Alr to alr
Alr to llquld:

Materl.al types
Eeating
Cooling

Llquid to llquld:
Materlal types
Ileatlng
Cooll.ng

Alr to refrlgerant
Llquld to refrigeranE

Controls:
Control mode selector lnformation
Seasors
Subsystem fall-safe controls
Tracklng mount drive controls

Auxlllary Energy:
Domestlc hrater heater:

Energy source
Burner ignlElon method
Automatlc flue vent

Furnace:
Energy source
Burner lgnition nethod
Automatic flue vent

Electrlc resistance heaters
Boiler:

Energy source
Burner igniEion meEhod
AutomaEic flue venE,

Alr condlt,ioning:
Alr condltioning information
Refrigeration machine :

Description
Operating characterlst,ics
Burner lgnitlon net,hod
Automatlc flue vent

Heat reJectlon device
Dehunldifiers:

Deseriptlon
Operatlng condlElons

45



TECHNICAI D PTION FILE ELEMENTS (CONTINUED)

Euntdiflers:
' Descrlptlou

Operatlng condltloas
Supplenental heater
Eeat purnps (reverse cycle air conditloner):

lYpe
Eeatlng mode
Coollng uode

Eeat punps (reverse cycle refrigeration machine):
DescrlpElou

Eeat punp heat exchanger:
Llquld Eo refrlgerant
Alr to refrlgerant

Predicted Systen Performance :
Space temperature (heating)
Space tenperature (cooling)
Domest,ic hot water teoperature
Total demand load (Ml8tu)
Eoergy supplied by solar systeu (MMBru)
Energy supplled by auxiliary systens (Mt'Etu)
Solar system operaEing energy (kWh)
Sfunulation tlme period
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TECHNICAL CONCERNS FILE ELEMENTS

Data for this flIe hrere generated when a technlcal representatlve
made contact wlth a solar proJect where.t,echni.cal concerns were being
experienced. Ttrese technlcal concerns ranged frou minor concerns (such
as dellvery delays due to weather) Eo significant concerns (such as out-
gassing due to faulty materlal selection). Se1ect,ed reports documenting
technical concerns during design, construction, or operational phase of
the project were transcribed aud put, onto the computer.

DescrtpEion of Data

ProJect ID

Systen Number

Date of contact

Hardware Element With a Technical Concern

Action Taken (1.e., repair, replacer €tc.)

Event(s) Whictr Caused Technical Concern (i.e., breakage,
dellvery delay, etc.)

Action Taken by HIID, Granteer €tc.

Dlrect Cost of Acrion ($)

Performance Area (thermal, structural, mechanical, etc.)

ProJect Status (completed or action pending)

Phase (design, construction, operaElon)

Cycle Number

Type of Failure Wtrich Caused the Technical Concern (catastrophic
to questionable)

Frequency of Technical Concern
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MARKETING SUR FILE ELEMENTS

Tttls flle contalns survey research data from builders, lenders,
zouing officials, solar honebuyers, aad other markeE partlclpants. Data
are non-Eechnlcal and deslgned to prr;lde narketplace and attltudLnal
lnformatlon as well as perceptlons oi cocstraints otr the entry of solar
eoergy to the restdentlal housiug marz€t.

Ttre data were obtatned uslng one cr a cc:binat,lon of 26 sets of
latervl.ew questlonnaires. Most colleeted icjormaticn rras used in
several studies and aualyses, includl:g stucies of bullding code regula-
tious, economlc performance aodellng, financial feaslbility, consumer
attltudes, legaI issues, and land use. Abor:: 25 percent of all grants
were lncluded ln thls sample. Ttre sa:e set cf grants had technical
descrlptlon and utlllty consumption iara coLl-ected.

Descrlptlon of Data

Slngle Fanlly Bullder/Developer
Comparattve Single Fanlly Bullder/Develcper
!fu1tl-Fanlly Bullder/Developer
Comparative Multl-Fauily Builder/Develop,er
Purchaser
Conparative Purchaser
Prospective Purchaser
Renter
Couparative Renter
Bulldlng Management
Partlclpating Constructlon Lender
Partlcipating Pernanent Lender
Non-Participating Lender
Insurance Company
Ut1llty Company (Auxillary)
Utlllty Company (Alternative)
Local Planning and Zoning Official
Local Building Code Official
Local Tax Assessor
Purchaser Follow-Up
Cornparative Purchaser Fol1ow-Up
Renter Follow-Up
Comparative Renter Follow-Up
Partlcipating Builder Follow-Up
Conparatlve Builder Follow-Up
Slte/House Descriptlon
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ln[ItY CONSTTMPTTON FILE ELEMENTS

The utlllty consumptlon reports contaln data soliclted fron utllity
coapanles which supply servlce to grant units. rnformaEion regardlngauxlllary (non-solar) fuel consumed by houslng units equlpped w-Ith solar
devlces was collected along wiEh comparatlve iuel 

"ons,rrption data on
non-solar equipped units of slmllar size and deslgn. About 25 percent
of all grants contalned systens for whlch uttlity consumption d,ata werecolrected. Ttris sample corresponded to the lIarketlng suivey Flle
sample.

Des p tlon of Data

ProJect ID

Suppller:
Auxlliary energy rype
Meter number
Suppller code

Bllllng Informatlou:
Start of bllling perlod
Ead of bllllng period
Present Beter reading
Prevlous tDeter readlng
Energy consumed
Bllllug freguency

Cost Informatlon:
Rate code
Energy cost
Surcharge,
Tax
Total cost thls perlod ($)

($)
lf any

t
!
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6. VE ACCESS TO SOLAR DATA

Some users of the data whlch was collected in the Residential Solar
Eeatlng and Cooling DeuonstratLon Program (those speciflcally authorized
by HIID to do so) were able to directly access lnEeractive files of rhe
solar data base (see flgure 2, page 5I) through remotely situated
computer termlnals whtch were tied to the main computer aE the National
Bureau of Standards by telephone llnes. Ttre Solar Data Center (SDC) had
provided access to the flles through MIRADS (Marshall Information
Retrleval and Dlsplay $rsten).

I,iIRADS ls an online storage and reErieval syst,en generally used for
retrieval of non-technical data, such as Grant Flle data. Under MIRADS,
ln response to the issuance of four basic commands: QUERY, SORT,
COMPUTE, and PRINT; the system searches Ehe dat,a base (based on the
selectlon crlterla in the query co.-and), sorts and reErieves selected
data as specified, performs any comput,at,ions requesEed, and prints the
results.

Ttre SDC had written the MIRADS User's Guide [5] for users of the
interactive solar files. It cont,ains the basic MIRADS language rules,
examples of use, and a step-by-step walk-through of a typical
lnteractive sesslon.

/
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7. AMOT'NT OF DATA COLLECTED

Ttre tables ln thls section show the amouEE of data collected durlng
the Resldentlal Solar Demoostratiotr Program frou 1975-1981.

Table 7. Surnmary of Grant Flle Data

Cvcle
Ihle1llug
UnlEs

I

2

3

4

Grants

50

70.

r45

135

L290

3093

L709

36L7

175

79

10,098

SvsteEs

113

253

4L5

58

236

101

79

L255

36

4A 75

5 130

Pl L62

TOTAT AI., CYCLE', ;
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Table 9. Suumary of Techntcal Descrlptlon Flle Data

Non-lnstrumented Svstems

Cvcle

I

2

3

4

4A

Cvcle

1

2

3

4.

4A

PI

6

26

19

2

4

4

61

Grants

26

44

60

9

t2

Systems

Ihre11lng*
tS

SvsteEs

43

168

154

30

33

428

Systems

10

31

26

3

5

5

80

TOTAL ALL 6YCLES: 151

Instrumented

Grants

TOTAL AI.L CYCLES:

*Data not collected at thls level.
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Reference

Table 11. Sumary of Marketlng Survey File Data

Questlonnaire Adrnlnlstered To : Sample Slze

RA
RB

RC*
RE
RF
RG

RH*
tru*
RL
RM

RN

RO

RP
RQ

RR

RS
RT
RU

RVrt
RX*
RI{
RII2
RW3

sr**

Slogle-Fanlly (Sf) Bullder or Developer
Couparative SF Bullder or Developer
!tultl-fanlly (MF) Bullder or Developer
hrrchaser
Comparative Purchaser
Prospectlve Purchaser
Reuter
Comparatlve Renter
Partlcipating Constructlon Lender
Particlpatlng Permanent Leuder
Non-participatlng Lender
Iusurance Conpany/Agency
Auxlliary Utiliry Company
Alternatlve Utility Conpany
Local Planning/Zoning Off lcial
Local BuJ-lding Code Offlclal
Local Tax Assessor
Follow-up Builder
Follow-up Comparative Bullder
Follow-up Comparatlve Purchaser
Follow-up Purchaser
Second Follow-up Purchaser
Thlrd Follow-up Purchaser
Eouse/Site Descrlptioo

138
260

276
252
52

105

L29
LL2

92
43

105
104
68

L2L
L37
28

L73
117

51
531

.t

* This data ls available fron RERC only in hard-copy flles.** The house/site descriprion sample ls approxlmately 80% of al1
posslble slngle fauily, for-sale granEs.
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