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Foreword

In September 1978, the Residential Solar Data Center (SDC) of the

National Bureau of Standards (NBS) issued the publication, "Grant
Application Reports" (SDC Report No, 2), a listing of eight sorts of

Grant file data collected from Cycles 1, 2 and 3 of the Department of

Housing and Urban Development’s (HUD) Residential Solar Demonstration
Program. In March 1979, the SDC issued an updated draft of the same
eight types of sorts on data from Cycles 1, 2, 3, 4 and 4A. These pub-
lications received selected distribution to participants (primarily HUD
and its contractors) in the Residential Solar Demonstration Program.

In October 1979, NBSIR 79-1923 Residential Solar Data Center Grant
Reports was issued, containing four of the eight computer sorts, sig-
nificantly reducing its size so that it might be more easily distributed
to a larger audience [1]*. The publication also has a complete descrip-
tion of. the set of data elements included ii the computer reports and a

description of the relationship between the Grant file and other files
maintained by the Solar Data Center.

This document, also titled Residential Solar Data Center: Grant
Reports

, is c final update of the 1979 document. These data are from
all grant cycles—1, 2, '3, 4, 4A, 5 and Pi and are now available in

nine computer sorts. The newest sort has been added here to the four
contained in the original report. Sample pages of the detailed listing
of all data are also included in this update.

*Numbers in brackets pertain to references on page 133.
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Residential Solar Data Center
Grant Reports

Patricia M. Christopher
Lynne L. Charlton

National Bureau of Standards
Washington, D.C. 20234

The Residential Solar Data Center project staff in the

Center for Building Technology, National Bureau of Standards
has been responsible for the establishment and operation of a

computerized data base containing nor-instrumented residential
data generated by the Solar Heating and Cooling Demonstration
Program sponsored by the Department of Energy (DoE) and the

Department of Housing and Urban Development (HUD) . This docu-
ment includes computer reports of data contained in the Grant
file, one of six computer files comprising the data base.

These computer reports contain data recorded on applications
submitted to HUD by organizations or individual builders who

applied for grants to build solar energy systems in new and/or
existing homes. Approximately 668 grants have been awarded
in six award cycles.

Key Words: automatic data processing; computer reports;
grant data; residential buildings; solar data base; solar
energy system; solar hot water, space heating and cooling.

1. Introduction

This report addresses a computer file of data called the Grant
file and the computer reports (listings, printouts, graphs, etc.) that
are produced from this file of data. Included is a description of the
Grant file and its relationship to other files of data in the same
data base, along with information about how data was collected. Also
included are: a detailed description of certain data elements, a

description of computer reports produced from the Grant file, and
copies of some of these computer reports. Chapter 5 contains a series
of bar graphs produced from the same data shown in the computer
reports

.
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2. Grant File

The Grant file is one of six computer files which comprise the

solar data base (see figure 1) established and maintained by the Resi-
dential Solar Data Center (SDC) project staff at the National Bureau
of Standards. This computerized data base contains data collected for

the Residential Solar Heating and Cooling Demonstration Program admin-
istered by the Department of Housing and Urban Development (HUD)

,
a

major activity in the total Federal Solar Energy Program managed by
the Department of Energy (DoE) [2]

.

Grant file data were initially obtained from completed forms sub-
mitted to HUT by organizations or individual builders applying for

grants to build solar systems in new homes or to retrofit solar systems
into existing homes [3]. Data from these forms were transcribed onto
summary sheets (see figure 2) for entry into the computer. Approxi-
mately 668 giants have been awarded in six award cycles (the fourth
of which had two phases). A special grant award cycle, the Passive '

Initiative (Fl)
,
was held in December 1978. These data were collected

in a slightly different format from the numbered cycles and were con-
verted so that all Grant file data share a common format.

The Grant file contains three types of data: (1) grant level, in-
cluding the grantee’s name and address, funds awarded to the grantee
by HUD, and the location of the project; (2) project level, including
the type of housing (whether multi-family, single-family, etc.), the
type of construction (new or retrofit), the number of units, the number
of solar sysi ems to be installed and the scuare-footage of living area
in each built ing; and (3) system level, including the following items:

. type of system (heating, cooling or domestic hot water),

. kind of system (active, passive or a combination of the two),

. transfer medium used in the solar collector (air or liquid),

. manufacturer of the solar collector,

. type of collector (evacuated tube, flat plate, concentrating
or passive)

,

. aperture area of the solar collector, (square-feet),

. auxiliary fuel used as backup, (coal, electric, gas, oil, pro-
pane, or wood),

. each system's cost (total cost of the operational system and
the amount being funded by the government)

,

. storage medium used (rock, liquid, brick, concrete, earth, or

phase-change material)

,
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. total load required and the amount each solar system will

supply to produce heating, cooling and/or domestic hot

water, (in million Btu*s per year),

. Btu f

s per degree day per square foot of living area
(Btu/DD/SQFT)

,
a measure of the auxiliary heating require-

ments of the dwelling unit (collected for heat-only solar
systems)

.

Grant file computer reports can be obtained from:

HUD User
P.0. Box 280
Germantown, MD 20767

Telephone: (301) 251-5154
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3. Grant File Data Elements

The table in this section summarizes the data elements which
appear in the computer reports contained in section 4„ The follow-

ing is an explanation of terms used in the column headings of this
table

;

Descriptive Names The name given to the data element

.

Terms of Measure: When appropriate, the units in which the data
are recorded.

Codes

:

Codes and their interpretation for those data
elements which are coded

.

Definition of

Data Element

:

A full definition of each data item.



Table 1 « Grant File Data Elements

Descriptive Name

Terms
of

Measure Codes Definition of Data Element

Grant ID

(DSG/BLD)
HUD numbering system for
grant awarded

.

Cycle 1 Grant
and Grant

Cycle 2

3

4

Cycle 4A Grant
Cycle PI Grant

5

Cycle
Cycle

Grant
Grant
Grant

Cycle Grant

H2423-
H2594-
H2700-
H8015-

H8301

•

H8350-

H8601-
H8801-

H2477
•H2604

H2801
H8212
H8348
•H8445

H8762
H8939

Builder/
Designer
(B D)

B=Builder
D=Designer

Indicates whether grantee
was designer or builder of

the solar project or both.

Grantee Name The name of the organi-
zation, firm or person
awarded the HUD grant*

Project Address The city and state of the
solar project.

Housing Type
(HSG TYP)

SFA=single fam-
ily attached

SFD=single fam-
ily detached

MOB=mobile home
GAL=garden
apartment

MFM=multi fam-
ily midrise

MFH=multi fam-
ily highrise

The type of building or
buildings at one location
for a single model within
a grant. A model groups
together buildings with
identical attributes
(housing type, construc-
tion type and size.)

Construction
Type
(CNS TYP)

NEW=new
RET=retrof it

Whether the system was ir.

eluded in a new building
(NEW) or whether an exist-
ing building was retro-
fitted with a solar system
(RET). Used for one loca-
tion, one model in the

grant

.
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Table 1« Grant File Data Elements (Continued)

Descriptive Name

Terms
of

Measure Codes
|

Definition of Data Element

Number of
Dwelling Units
(DWL CNT)

Tells the number of dwel-
ling units that are

j

present in the buildings i

at one location, one model
in the grant.

Number of

Solar Systems
(SOL SYS)

- - Total number of solar
energy systems at one loca-
tion and in one model. i

Number of

Buildings
(NBR BLD)

- -
i

This is the number of
buildings at one location
and in one model.

System Type
(SYS TYP)

H=heating
C=cooling
W=hot water

Indicates the applica-
tions) of the solar

;

energy system for the ;

given system number.

System Kina
(A P)

- A=active
P=passive

Tells whether the system
is active or passive.

Collector Area
(CLTR SQFT)

Sq .Ft

.

- The gross area of the
collector array used i

in the solar system.

Solar System
Cost to

Government
(BLDR/DSGR
COST TO GOVT)

$ The cost to HUD (amount
funded) for the solar
system broken down into
designer and builder cost
where applicable. (Costs
in parenthesis not includ-
ed in totals.)
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Table 1c Grant File Data Elements (Continued)

Descriptive Name

Terms
of

Measure Codes Definition of Data Element

Solar Fraction
(SOLAR
FRAC(%)

;

% - The percentage of the
total energy load
provided by solar

.

Auxiliary Fuel
Type

!

(AUX FUL)

E=electric
G=gas
O=oil
P“propane
W=wood
R=other
X=missing
N=none

Backup fuel type—a three-
column field. The first
column indicates backup
fuel for heating applies-

]

tion, second for cooling,
and third for hot water.

Storage Mecium
(STO MED)

•

BR=masonry
CM=comb ination
CO=concrete
LQ=liquid
PH=phase-

change
ST=rock
OT=other

Material in which collected
solar heat is stored for
future use.

Solar System
Cost per MBtu
(COST/MBTU)

$

•

The total cost of one of

the solar systems divided 1

by the solar energy (in
MBtu) supplied (per year)
by the solar system. The
MBtu value is predicted by
the applicant.

Manufacturer
of Solar
System
(SOL MFGR)

Codes are
shown in
Appendix A.

i

Name of the collector/
solar system manufacturer |

of the given system.
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4. Grant File Computer Reports

Grant file data stored on the computer can be retrieved in two

ways? (1) by several formatted batch computer reports, which pre-

sent the data elements in a variety of sorted orders; and (2) through
an interactive query system, which gives the user at a remote terminal
the flexibility of specifying the context and format of the report.

This document addresses the formatted batch computer reports that are

available, A separate publication. Residential Solar Data Center
MIRADS User's Guide [4], contains user instructions for online access
of the Grant file, a service which has been available to users
authorized by HUD (primarily Demonstration Program contractors)

.

There are nine computer reports available using Grant data.
Five of these reports and sample pages of another are contained in

this document. The omitted reports were not included here in order
to conserve space since with the exception of the detailed listing
(SG-C1) they contain no additional information but merely present
it in a different way. The following is a description of all nine
of these computer reports and an indication of which are being in-
cluded herein

.

SG-C1;* Detailed Listing of Solar Grants (Sample Pages)

This report contains a listing of all elements of data
which aie entered into the data base for each grant awarded
by HUD. These data elements consist of information about
the grant, the location of the project, the building (s)

which will be newly constructed or "retrofitted" with a

solar energy system and the solar energy system(s) itself.
This report contains approximately 500 pages of computer
printout, and is not included here, except for two sample
pages in section 4.1, pages 13-15. The complete report
is available from HUD at the address shown on page 5.

SG-C2 : Units and Cost Analysis for All Grants (Included)

Th^s printout is a one-page summary of the Grant file
data broken down by type of building (single family detached,
multi-family detached, etc.) and type of solar system con-
figuration (hot water only, heating and cooling, etc.).
These data are summarized by the number of dwelling units
(separated into construction type—new, retrofit and total),
by cost to HUD for the grant (new, retrofit, total) and by
the average cost of a dwelling unit (new, retrofit, total).
Summary counts are given for number of solar systems, num-
ber of buildings and number of active and passive systems.
This report is shown in section 4.2, pages 16-17.

*Each computer report has a number associated with it. The number
or the name of the report can be used when requesting copies.

10



SG-C3 : Summary of Solar Grants, Sorted on Grant Number

(Included)

This 25-page report presents selected data on all HUD

grants. Fourteen of the most important data elements for

each project are incorporated in this report, including:

identification of the grantee; the location of the project;

housing type (single family detached, multi-family detached,

etc.); construction type (new or retrofit); counts of units,

systems and buildings; basic system description, including

collector manufacturer; and cost to HUD for the grant.

Because grant numbers were assigned in sequence by HUD, the

SG-C3 report lists grant Cycle 1 data before grant Cycle 2

data, etc. Trends in the kinds of projects which were

emphasized in the funding process (e.g., by types of

systems used - whether heating, cooling or hot water)

are more apparent by scanning this report than any of

the others. This report is shown in section 4.3, pages 18-43.

SG-C3F: Summary of Solar Grants, Sorted on Grant Number
with Auxiliary Fuel Type and Storage Medium (Included)

This report, the newest sort, contains almost the same
data elements as SG-C3 except that solar fraction has been
replaced by auxiliary fuel type and storage medium. This
25-page report is shown in section 4.^, pages 44-69.

SG-C4BC: Summary of Solar Grants Sorced on Manufacturer
,

with Cost per MBtu (Include!)

This report, which is sorted on solar collector manu-
facturer, contains the same data elements as the SG-C3
report described above, except that the manufacturer code
has been translated and cost per MBtu used is shown instead
of the designer and builder costs to government. This report
is shown in section 4.5, pages 70-95.

SG-C4CG: Summary of Solar Grants Sorted on Manufacturer
,

with Cost to Govt (Not Included)

This report, which is sorted on solar collector manu-
facturer, contains the same data elements as the SG-C4BC
report described above, except that the total cost to
government is shown instead of the cost per MBTu used.
This report is not included in this document.
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SG-C5AS : Summary of Solar Grants Sorted on Grantee City
and State (Not Included)

This report also contains essentially the same data

elements as the SG-C3 report described above, except data

are sorted by grantee city and state. Also the location

of each grantee is printed instead of the corresponding
location of the project. The states are usually the same,

but the cities may differ. This report is not included in

this document

.

SG-C5PS : Summary of Solar Grants Sorted on Project City
and State (Included)

This report, which is sorted by project city and state
contains the same data elements as the SG-C3 report des-
cribed above. This report is shown in section 4.6, pages
96-124.

SG-C7 ; Summary of Solar Grants Sorted and Totaled by
Project HUD Region (Not Included)

This report, which is sorted by HUD geographical re-
gion, contains the same data elements as the SG-C3 report
described above with the addition of the appropriate region
code for each grant. This report is not included in this
document

.

As previously noted, copies of the Gr.int file computer reports
not included here may be obtained from HUD at the address shown on
page 5.

12



4 cl Detailed Listing of Solar Grants, Sample Pages
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4.3 Summary of Solar Grants, Sorted on Grant Number
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4.4 Summary of Solar Grants, Sorted on Grant Number with Auxiliary
Fuel Type and Storage Medium
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4.6 Summary of Solar Grants Sorted on Project City and State
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5c Grant File Data Bar Graphs

In the following bar graphs, certain data elements contained
in the Grant file have been summarized and used to give a visual
profile of the grants awarded by HUD to date in the Solar Demon-
stration Program. All of these data elements are also contained
in the computer reports shown in Section 4.1 through 4.6®

The bar graphs included here are:

Number of Grants vs Cycles

Number of Systems vs Cycles

Number of Dwelling Units vs Cycles

Number of Systems vs Collector Area Distribution (Sq. Ft.)

Number of Systems vs Cycles and System Kind (Active, Passive)

Number of Systems vs Cycles and System Application
(H. HC, HW, HCW, W)

Number of Systems Cycles and Transfer Medium
(A^r, Liquid, Radiant, Radiant /Air)

Number of Dwelling Units vs Cycles and Construction
Types (New, Retrofit)

Number cf Dwelling Units vs Cycles and Housing
Types (Single-family, Multiple-family)

Number of Dwelling Units vs_ Location (by States - AK to MT)

Number of Dwelling Units vs_ Location, (by States - NC to WY)
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6 . Summary

The Grant file data presented in this report represent all data
collected through the six award cycles by the Department of Housing
and Urban Development. Included were some of the computer reports and

bar graphs which were produced from this file of data. Any of the
computer reports described here are available from HUD at the address
shown on page 5.

7. Acknowledgments

The authors wish to thank Mark McGrath of Boeing Aerospace Company
for his invaluable assistance in assuring the accuracy of the Grant
file data from which the computer reports and bar graphs were prepared.

The authors would also like to acknowledge the assistance of
Martin J. Arnoff (formerly of the Institute for Computer Sciences and
Technology, National Bureau of Standards)

,
in co-authoring the

earlier, 1979 version of this publication.

Dr. Blanton C. Duncan, Project Leader, and Ms. Mary Lou Hudtloff,
Analyst /Programmer of Old Dominion Systems, Inc., developed the com-
puter programs which were used to produce the Grant file reports.

132



8c References

[1] Christopher, Patricia Mo and Aronoff, Martin Jo, Residential

Solar Data Center Grant Reports
,
National Bureau of Standards

Interagency Report 79-1923 (Washington, DoC.

:

National
Bureau of Standards, October, 1979).

[2] Christopher, Patricia M. and Houser, Audrey 0., Resid ent ial
Solar Data Center Data Resources and Reports

,
National

Bureau of Standards Interagency Report 81- (Washington,
D.C.

:

National Bureau of Standards, October, 1981).

[3] Residential Solar Demonstration Program, Solar Energy Pro-
gram, Cycle 4, H-8300 , Request for Grant Application H-8300
(Washington, D.C.: United States Department of Housing
and Urban Development, November, 1977).

[4] Christopher, Patricia M.
;
Vogt, Michael; and Hall, Douglas,

Residential Data Center MIRADS User’s Guide
,
National

Bureau of Standards Interagency Repor”. 80-2144 (Washington,
D.C.: national Bureau of Standards, October, 1980).

133



APPENDIX A solar system manufacturer cnoes

CODE MANUFACTURER

AAXC AAt C OR 0 ORAT ION
ACNR ACUR/NORTH
ACRN ACORN STRUCTURES INC
ACRX ACUPE'X CORPORATION
AHNO AMER HEAT/NORTH
AIRC AIR COMFORT INC
AIRN A I RCRAFTSM AN
ALRQ ALBUQUERQUE WESTERN
ALHE ALTERNATIVE HEAT SYS
ALT B ALLEN IRA BASS
ALPH ALPHA SOLARCO
ALSN ALL SUN POWER INC
ALT N ALTpN CORP.
AMFT AMETEK
AMS I AMERICAN SUN I NO

.

AMTH AMERICAN HELI CTHERM
APOL APOLLO SOLAR. SYSTEMS
ARKL ARKL A INDUSTRIES
ASFE AMERAUS SYS/FLEETWOO
ASMS AMERICAN SOLAR HEAT
ASKC • AMERICAN SOLAR KING
ATDS AMETEK /DAYST AR
A7TC AZTEC SOLAR CO
BDPC BOP COMPANY
SEAM BEAM ENGINE
3F AS BEASLEY COM3 ANY
BRAD BRADLEY LOREN CO
BRWN BROWN MANUFACTURING
CALM CALMAC MFG
CARO CAROLINA SOLAR EQUT n

CASA CASAGRANDE CONST CO
COLR CENTRAL BOILERS LTD
CDVA C AND 0 VALVE
CDYN CONCERDYNE
CHPL CHAMRERLAIN MFG
CHKT CHAMERL AIN/KT

A

CHNO CHAMRERL AIN/NORTH
C HP N CHAMPION HOME RLDRS
C JAS C J ASSOCIATES INC
CNSL CONSOLAR INC
COEN CONSUMER ENERGY CHRP
cot e COLE SOLAR SYSTEMS
colt COLT INC OF SO CAL
enLU COLUMBI CHASE SOL EN
CONS CONSOI. IDATFD WESTERN
CPTL CAPITAL
CREP CREIGHTON SOLAR CONC
CSI s CSI SOLAR SYSTEMS
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SOLAR SYSTEM MANUFACTURER CODES (Continued)

CODE MANUFACTURER

CTEM contemporary systems
DAYS DAYSTAR
DELM DEL MANUFACTURING
OSSS DA YSTAR/ SUNS AVER
EGGS ENERGY TRANSFER SYST
EKSC E AND K SERVICE CO
ELTD ENGINEERS LTD
ENAL ENERGY ALTERNATIVES
ENCO ENERGY CONSERV ENG
ENOY ENERGY DYNAMICS CHRP
ENRG ENERGY RESEARCH GRP
ERSR EDWIN R SANDERS RLDR
FASC FASCO INC
FERN FERN ENGINEERING CO
FILN F I LON DIVISION
FLAG FLAGALA CHRP
FLET FLETCHER MYERS
FLPR FLOW PRODUCTS INC
FQX3 FOX STEEL CO
FRET FRED RICE PROD
FPON FRONTIER DEVELOPMENT
FUSY FUTURE SYSTEMS INC
GEDE GENERAL ENERGY DEVIC
GENE GENERAL ELECTRIC
GNSO GENERAL SOL ARGEN I

C

GNSS GNS SOLAPWALL
GPI° GRIEP HEATING
GRU V' GRUMMAN ENERGY SYS
GSUN GENERAL SUN
GULF GULF THERMAL
HALS HALSUN SOLAR ENG
HDYN HEL I 00YNE
HECL HEX CELL
HEFR HEFRON SOLAR SYSTEMS
HELP HELI OPHASE
HLIG • HEL I O THERM ICS
HTRM HELIOTHEPM INC
HYPE HYPERION INC
IENV INTL ENVIRONMENT
I LS C ILSE ENGINEERING INC
ISLC ISLC
I SOL INTL SOL ARTHE RM I C S

I TAC INTERACTIVE RES.
I TEC INTERTECHNOLOGY
JACn JACOPS-DEL SOLAR SYS
JACK JACKSON
KAl W KALW ALL
KENN KENNECOTT COPPER
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SOLAR SYSTEM MANUFACTURER CODE'* (Continued)

code

KEN W

KT AC
LARS
LENX
LQF C
m i r n
NENG
NENW
NESC
NORT
NOVA
NPTD
NRGL
NRG M

NSOL
NUTS
OCON
CLIN
OVER
OWEN
PARK
PAYN
P ION
P I P R
PL IN
PPG I

PP t E
PRSH
RALS
RASR
P AVP
REFR
REPC
REIVE
PFYN
RICK
P M°R
POCK
ROMA
SACC
SAIP
SATL.

SOUR
SOEL
SCFT
SCO A

SCOM
SOEV

MANUFACTURER

KE NW ALL CORPORATION
KT A COP®
LAPGO SOLAR SYS INC
LENNOX-HONEY WELL
LI BOY OWENS FORD CO
MI ROM I

T

NATIONAL ENERGY COP 3

NATURAL ENFRGY WKSHP
NATIONAL ENERGY SYST
NORTHRU0
NOVAN ENERGY
NTL PATENT OEVELOP
NRG LTD
NRG MANUFACTURING
NATIONAL SOLAR COPP
NATURAL ENERGY CORP
OCON INDUSTRIES INC
OLIN BRASS
OVERLY M ANUP ACTUP INC,

OWENS ILLINOIS
PARK. ENERGY
PAYNE AIR CONDITION
PIONEER ENERGY PROD.
PIPER HYORO INC
PLEIAD INDUSTRIES
°PG INDUSTRIES
PPG/ I NT ENVIP
PRACTICAL SOLAR HEAT
RALEIGH SOLAR SYSTEM
ROMA IRE/SOL ARON
RAYPAK
refrigeration peserc
RESEARCH PRODUCTS
REVERE
REYNOLDS
RICKER MANUFACTURING
P M PRODUCTS
POCKY MOUNTAIN PROD
POM- A I RE
SOLAR ACCESS INC
SOLAR- A I RE
SC I ENT IF I C- ATLANTA
SUNBURST
SOLARCELL
SUN CRAFT
SOLARCOA INC
SOLAR COMFORT INC
SOLAR DEVICES
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SOLAR SYSTEM MANUFACTURER COOES (Continued)

CODE MANUFACTURER

SOVL SOLAR OEVELO°MENT
SEAR SUNEARTH
SEBN SEECO SINKLFY
SEEQ SOLAR ENERGY £ Equip
SELX solar ELECTRIC I NTL
SENC SOLAR ENERGY CHRP
SENG SOLAR ENGINEERING
SEN I SOLAR ENERGY INC
SENT SOLAR ENTERPRISES
SEPC SUNRISE ENERGY PROD Cl
SEPR SOLAR ENERGY PROD
SERC SOLAR ENERGY RESEARCH
SEST SOLAR ENERGY STRUCT
S CEM SOLAR FARMS
SGEN SOLARGEN ICS
SHAL SHALLA CHRP
SHAR SUN HARVESTER CORP
SHEL SHELDAHL
SHOM SOLAR HOMES INC
SHSG SOLAR HOUSING INC
SHST SOLAR HEATING SYST
SINC SOLAR I NC
SINN SOLAR INNOVATIONS
S I OF SOLAR I NO OF FLORIDA
SITE SITE QUILT
SKIN SOLAR KING
SKYT SKYTHERM
SLAP SOLAPAK
SLCN SOLAR CENTRAL
SLHC SOLAP HEAT CORP
SLHT SOLAR HEAT INC
SLHY SOLAR HYDRO INC
SLI N SOL ARE I

N

SLKN SOLAR KINETICS CORP
SLMR SOLARM ASTER
SLOP SOL 0° CGPP
SLPO SUNLIGHT 0 POWER CO
SLR A SOLA-RAY
SLR M SOLAR ROOM CO
SMAT SOLARM AT IC
SMFG SOLAR MANUFACTURING
S MS P SEMCO SOLAP PRODUCTS
SNBL SUNBLAZER SOLAR FURN
SNFR SUN ENERGY SYSTEMS
SN^L SUN FLOW
SNGY SOLAR ENERGYTICS INC
SNLL SUNCELL
SN SR SUNS AVER
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SOLAR SYSTEM MANUFACTURER CODES (Cantlnuerli

CODE MANUFACTURER

SNST SUNSTREAM
SNSV SUNSAV INC
SNTP SUNTAP INC
SNUT SUNSHINE UTILITY CO
SOCA SOLAR CORPORATION OF AMER
SOFA SOLAFERN LTD
SOFT SOLARCRAFT
SON T SO LAHART
SOLA SOLARA
SOLC SOLC AN
SOL t SOLAR ONE
SOL=> SOLPOWER INDUSTRIES
SOL W SOL'/# IN INDUSTRIES
SORE SOLAR RESEARCH
SOT C SOLARTEC
SOTH «OLAR THERM
SOTR SOLARTRONICS INC
SOJL SOLAR UNLIMITED INC
SOVK SOLARV AK
SPAS SOLAR PACKAGE STRUCT
SPEC SPECTRA ENERGY SYS
SPIN SUN POWER INDUSTRIES
s»nw SUNENERGY POWER LTD
SPST SOLAR PROD SUN TANK
SPSY SUN POWER SYSTEMS
SR AY SGLARAY
SRGY SOLERGY INC
SRI S SOLARIS
SROL SOLAROLL
SRON SOLARON
SRS A SOLARON/SAI
SR W I SR W INC
SSCO STANDARD SOLAR COLL
SSEN SOLAR SYSTEM ENTERP.
SSEV SOLAR SEVEN IND
SSHL SOLAR SHELTER
SSI I SOLAR SYSTEMS INT
S S° A SSP ASSOC
SSSD SOLAR SYST SUNDANCE
SSS I SS SOLAR INC
SSTN SUNSTONE
SSTE SOLAP STOR
SSV A SOLAR SYST OF VA
SSYS SUN SYSTEMS INC
STAR SUN STAR
STIN STATE INDUSTRIES
STOR STORAGE ONLY
SUDS SUN DESIGN
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SOL AR SYSTEM MANUFACTURER COOPS (Continued)

core MANUFACTURE”

SUFQ SUNFLOWER SOLAR INC
SUMS SUN-HEET
SUM A sunmaster copp.
SUNS SOLAR SUN
SUNT SUNTEK
SUNW SUNWALL INC
SUPC SUN PAC
SUPO SUN POWER CORO
SURE SUN RAY SOLAR EQU 1°

SWAT SUNW ATEP
S WE G SW ENERGY OPTIONS
S WET SOUTH WEST ENER-TECH
SWOR SUNW OP KS
SWST SOUTHWEST STANDARD
TECH THERMAL TECH
TESO TELLUR I DE SOLAR WORK
TOMS THOMASON
TRAN TRANTER
TREK TECHNITREK COR”
TRSI TRITEC SOLAR INDUSTR
UNCO UNION CO CORRECT XONL
UNSP unspecified
UNSS UNITSPAN SYS
USIN US INSTALLATIONS
USSC UNITED STATES SOLAR
VASG VA SOLAR GROUPS
V e ST VALWONT ENERGY SYSTE
WE A T WEATHER KING
WEST WESTERN ENERGY INC
WHT T white LINE INC
WILC WILSON CORPORATION
WTLX WILCOX MFG & OISTR
WSD I WESTERN SOLAR DEVEL
WSTH WESTINGHOUSE ELEC CO
WYSO WYOMING SOLAR
YAZ A YAZAKI
Y ING YING MANUFACTURING
ZIEN 7 TEN
ZORK zomeworks
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