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Other Data Formats

The data presented on the data pages in this manual, with the
exception of the solar radiation graph, are also available on
floppy disks in ASCII format. These data can be imported into
popular spreadsheet programs. Also available on floppy disks
are averages of solar radiation for each of the flat-plate and
concentrating collectors for each month for the period of 
1961-1990 (360 months). These data could be useful for 
identifying extended periods of low or high solar radiation or
plotting graphs of monthly solar radiation for any of the flat-
plate and concentrating collectors. The printed manual includes
graphs only for flat-plate collectors tilted at an angle equal to
the latitude.

To obtain either of these data sets on floppy disks, please 
contact the NREL Technical Inquiry Service at 
(303) 275-4099. “Readme” files, which describe the contents
of the data sets, are included on the floppy disks.
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Appendix - Methodology

This Appendix describes Version 1.1 revisions of the National
Solar Radiation Data Base (NSRDB) and describes the method
used to calculate the monthly and yearly averages of solar 
radiation for flat-plate and concentrating collectors. It also
describes how the solar radiation data uncertainties were deter-
mined and how the climatic information was derived.

National Solar Radiation Data Base
Version 1.1 

This data manual is based on the NSRDB Version 1.1, 
completed in March 1994; the previous Version 1.0 was com-
pleted in August 1992. Version 1.1 corrects two types of errors
discovered in Version 1.0: (1) for 23 stations, the wrong time
zones were used, and data values were mismatched with their
time stamp by 1 or 2 hours, and (2) for 8 stations that measured
solar radiation, from 1 to 3 months per station had some hourly
solar radiation values that were unrealistically low.

Version 1.1 corrects time zone errors for the following stations:

Anchorage, AK McGrath, AK
Annette, AK Nome, AK
Barrow, AK St. Paul Island, AK
Bethel, AK Talkeetna, AK
Bettles, AK Honolulu, HI
Big Delta, AK Lihue, HI
Cold Bay, AK Evansville, IN
Fairbanks, AK South Bend, IN
Gulkana, AK Louisville, KY
King Salmon, AK Lewistown, MT
Kodiak, AK Ely, NV
Kotzebue, AK

Version 1.1 replaces erroneous measured solar radiation data
with modeled data for the following stations:

Montgomery, AL
Miami, FL
Great Falls, MT
Ely, NV
Albany, NY
Brownsville, TX
Seattle, WA
Lander, WY
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Deriving Climatic Data

The climatic data presented in the manual were derived
using both data from the National Solar Radiation Data
Base (NSRDB) and from climatic data sets provided by
the National Climatic Data Center (NCDC), Asheville,
North Carolina (704) 271-4994.

Climatic data pertaining to average temperatures, aver-
age daily minimum temperature, average daily maximum
temperature, average heating degree days base 18.3°C,
and average cooling degree days base 18.3°C were
extracted from NCDC’s data tape, “1961-1990 Monthly
Station Normals All Elements.” This data tape includes
temperature and degree day normals for about 4775 
stations in the United States and its territories. The nor-
mals are averages computed by NCDC for the period of
1961-1990.

For this data set, NCDC used procedures, when possible,
to estimate missing data and to correct for other incon-
sistencies by using data from neighboring stations. For
one of the stations in this data manual, data were not
available on NCDC’s data tape. For this station, in
Arcata, California, the averages were computed using
NSRDB data, but no attempt was made to estimate 
missing data or to correct for other inconsistencies.

NSRDB data were used to calculate average relative
humidity and average wind speed. Record minimum and
maximum temperatures were obtained primarily form
NCDC’s data diskette, “Comparative Climatic Data
Tables—1991.” This data diskette contains, among other
useful parameters, record minimum and maximum tem-
peratures for about 90% of the stations in this manual and
spans periods of record back to 1948 and earlier. For the
remaining 10% of the stations, record minimum and
maximum temperatures are based on NSRDB data.
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Unit Conversion Factors

To Convert Into Multiply By

kilowatt-hours per square meter megajoules per square meter 3.60

kilowatt-hours per square meter Btus per square foot 317.2

kilowatt-hours per square meter Langleys 86.04

kilowatt-hours per square meter calories per square centimeter 86.04

meters feet 3.281

meters per second miles per hour 2.237

millibars pascals 100.0

millibars atmospheres 0.0009869

millibars kilograms per square meter 10.20

millibars pounds per square inch 0.0145

degrees Centigrade degrees Fahrenheit °C x 1.8 + 32

degrees (angle) radians 0.017453

degree days (base 18.3°C) degree days (base 65°F) 1.8
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