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ENVIRONMENTAL DATA
FOR

SITES IN THE NATIONAL SOLAR DATA NETWORK

INTRODUCTION

The Department of Energy's National Solar Data Program established solar
energy systems in residential and commercial buildings across the United
States. These solar sites are linked to Vitro Laboratories Division's
computer in the National Solar Data Metwork (NSDN). Vitro collects and
analyzes data from this network to determine the thermal performance of
each of the solar systems.

The network consists of: (1) sensors which measure key performance pa-
rameters at a selected site; (2) a Site Data Acquisition Subsystem (SDAS);
(3) telephone transmission circuits; and (4) a Central Data Processing
System (CDPS). Sensor data are collected and stored on a cassette tape
in the SDAS. The CDPS collects and processes the information at Vitro
and performs the required computations.

For the majority of parameters, raw data is collected approximately every
five minutes. Solar radiation and certain other parameters, which are
subject to rapid variance, are sampled every 32 seconds. The CDPS inter-
rogates each SDAS on a daily basis and retrieves all accumulated data.

At the conclusion of data retrieval, the SDAS cassette is reset by
command from the CDPS for continuing data collection.

This report presents environmental information collected at the sites for
the reporting month. Only those sites for which the data are found to be
valid are reported.

Organization of the Data

The environmental data for the NSDN are presented in the form of tables
for each solar site. The solar sites are grouped into 12 zones, each of
which consists of several adjacent states (as shown in Figure 1). The
solar energy sites are in alphabetical sequence within each zone.

The tables provide available meteorological data for reporting sites in
the NSDN as follows:

o Insolation. The insolation table presents the total, diffuse,
direct, maximum, and extraterrestrial radiation for the solar
site. It also shows the ratio of total to extraterrestrial
radiation, as a percent, representing the ratio of tilted
radiation outside the atmosphere to tilted radiation available
at the solar collection aperture tilt at the surface.
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Figure 1. National Solar Data Program Zones




o Temperature. The temperature table gives the average, daytime,
nighttime, maximum, minimum and inlet-water temperatures for the
solar site. Outdoor ambient temperature sensors are mounted
near the collectors in appropriate radiation shields.

Additional tables are presented for some of these NSDN sites, supplying either
wind or relative humidity data, or both.

o Wind. All of the passive and some of the active solar sites are
equipped with wind sensors. These provide information for two
wind tables. The first furnishes wind speed and direction. The
second table correlates wind speed with time (similar to speed
bin-hours) for each day.

o Humidity. The humidity table provides relative humidity values
for day and night. It also gives values for the maximum and
minimum humidity for each day.

A technical discussion of the instruments and measurements used to obtain
these data tables follows.

A map illustrating the climate zones is provided in Figure 2, for compari-
son to NSDN zones and site locations,

SENSOR TECHNOLOGY
Insolation

Eppley pyranometers and shadowband pyranometers are used to measure the
amount of radiant energy incident on a surface. A standard pyranometer
measures the total amount of solar energy available, including both the
direct beam component and the diffuse component, while the shadowband in-
strument is designed to measure the diffuse component only. The instru-
ments are calibrated in the horizontal position, with an Eppley thermopile
used as the signal generator of the sensor. The heating of the thermopile
by the radiation of the sun generates the signal, with the response being
linear over the operating range. Measurements are in BTU/ft2-hr.

The addition of a shadowband to a pyranometer enables the instrument to
record only the diffuse portion of the sunlight by shielding the sensor
from the direct rays of the sun (the beam component). The amount of beam
radiation available is readily calculated by subtracting the diffuse ra-
diation measurement from the total radiation measured by the unshaded
standard pyranometer. This beam radiation measurement is useful when
working with focusing solar collectors. When using the shadowband py-
ranometer, the accuracy of its measurement depends on the correct adjust-
ment of the shadowband to be certain that the sensor is shielded from the
direct rays of the sun.
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KEY

Aw  Tropical savanna. Hot;seasonally dry (usually winter)

8S  Tropical steppe. Semiarid; hot

BSk Mid-atitude steppe. Semiarid; cool or cold

BWh Tropical desert. Arid; hot Aw
Caf Humid subtropical. Mild winter; moist all seasons; long hot summer

Cb  Marine. Mild winter; moist all seasons; warm summer

Cs  Coastal Meditervanean. Mild winter; dry summer; short warm summer

Daf Humid continental. Severs winter; moist all seasons; long, hot summer

Dbt Humid continental. Severs winter; moist all seasons; short warm summer

H Undifferentiated highland climates Figure 2. Climate Zones

Trewartha, G.T. The Earth’s Problem Climates. University Wisconsin Press,
Madison, W), 1861.




The pyramoneter includes a circular multijunction thermopile of the wire-
wound type. The thermopile has the advantage of withstanding some mechani-
cal vibration and shock. The receiver is circular, and coated with Parsons
black lacquer. The instrument has a pair of removable precision ground and
polished hemispheres of Schott optical glass. It also has a spirit level
and a desiccator that can be readily inspected. The clear glass is trans-
parent from a wavelength of about 285 to 2,800 nanometers. The temperature
dependence is +1% over the range of ~4°F to 140°F. It has a fairly fast
response time of one second and a linearity of +57 over the range of the
instrument.

Temperature

Temperatures are measured by a Minco Products S53P platinum Resistance Tem-
perature Detector (RTD). Because the resistance of platinum wire varies

as a function of temperature, measurement of the resistance of a cali-
brated length of platinum wire can be used to accurately determine the tem-
perature of the wire. This is the principle of the platinum RTD which
utilizes a tiny coil of platinum wire encased in a copper-tipped probe to
measure temperature. The probes are designed to have a normal resistance
of 100 Ohms at 32°F.

Ambient temperature sensors are housed in a WeatherMeasure Radiation Shield
in order to protect the probe from solar radiation. Care is taken to locate
the sensor away from extraneous heat sources which could produce erroneous
temperature readings. Temperature probes mounted in ducts or pipes are
installed in stainless steel thermowells for physical protection of the
sensor and to allow easy removal and replacement of the sensors. A ther-
mally conductive grease is used between the probe and the thermowell to
assure faster temperature response.

The RIDs are connected in a Wheatstone bridge arrangement to yield an output
signal of 0-100 millivolts, which is measured by the SDAS. Different resist-
ance values are used in the bridge, depending on the temperature range the
sensor must measure. A third wire is brought out from the sensor and con-
nected into the bridge to compensate for the resistance of the lead wires
between the sensor and the SDAS.

The RTDs are individually calibrated to National Bureau of Standards trace-
able standards at the factory. In addition, a five-point check is done at
the site in an attempt to take into account any deviation of the measurement
system from nominal values.

The data processing software takes these checks and calibrations into account,
using a third-order polynomial curve fit to relate SDAS output to temperature.

Wind

Wind speed and direction are measured by a Model W101-P-DC/360 (or W102-P-DC/
360) sensor made by the WeatherMeasure Corporation. This sensor is rugged,




reliable and accurate and will withstand severe environments such as icing
and hurricane winds. ‘

Wind speed is measured by a four-bladed propeller coupled to a DC generator.
The balanced propeller is fabricated from a special low-density, fiberglass-
reinforced plastic to yield maximum sensitivity and strength. The DC gen-
erator has excellent linearity but somewhat higher threshold due to brush

friction. Thus, wind speeds below one-two mph are typically not reported
as valid data.

Dual-wiper, precious-metal slip rings are used to bring the wind speed signals
(15 Volts DC at 100 miles per hour) to the base of the sensor. These generally
provide trouble-free use for several years.

Wind direction is measured by means of a dual-wiper 1000-Ohm long-life con-
ductive plastic potentiometer housed in the base of the sensor (0—3600). It
is attached to the stainless steel shaft which supports and rotates with the
upper body assembly.

The potentiometer is of high commercial grade and has sealed bearings. The

conductive plastic resistance element has infinite resolution and a lifetime
about 10 times that of wire-wound potentiometers. The base is of aluminum,

and corrosion-resistant materials are used in the construction.

Humidity

Relative humidity is measured by a WeatherMeasure Corporation Model HM111-P/
HM14-P sensor. This measurement is of particular importance in monitoring
atmospheric corrosion at solar sites.

This solid-state sensor measures relative humidity over the full range of
0-100%. Response of the sensing element is linear within approximately 1Z,
from 0-80% relative humidity, with small hysteresis and negligible temperature
dependence.

The sensor is based upon the capacitance change of a polymer thin-film capac-
itor. A one-micron thick dielectric polymer layer absorbs water molecules
through a thin metal electrode and causes capacitance change proportional to
relative humidity. The thin polymer layer reacts very quickly and, thergfore,
the response time is very short (one second to 907 humidity change at 68 F).

The polymer material is resistant to most chemicals. Because the sensor
response is based on "bulk" effect, under normal conditions dust and dirt do
not easily influence its operation. TFor use outdoors, a sintered filter is
used because sulphur dioxide absorbed on small particles can corrode the thin
film electrodes of the sensor. The smaller the pore size of the filter, the
greater the protection. The response time, however, is increased.




The sensor is mounted in a small probe which contains all the electronics
necessary to provide a millivolt output. The output of the probe elec~
tronics is linear from 0-100% relative humidity. Because the capacitance
change of the sensor is sensitive only to ambient water vapor, temperature
compensation is not required in most situations.

MEASUREMENT OF THE DATA
Insolation

Total insolation in the wavelength band of approximately 285 to 2,800 nano-
meters at the site specific collector tilt angle is given, At some sites
the pyranometer is shaded during certain times of the day, varying with
the season, or there may be snow, dust or frost on some pyranometers.
Figure 3 illustrates insolation and its measurement at typical instrument-
ed sites in the NSDN. The typical mounting configuration for the mete-
orlogical measurement of total insolation is horizontal, as shown for NOAA
pyranometers. NSDN pyranometer mounting typifies the solar energy availa-
ble to actual installed collection subsystems or passive apertures and
should be compared to, but not equated with, long-term global insolation
data.

For sites with concentrating or evacuated tube collectors, diffuse insola-
tion is also measured. Diffuse radiation is measured in the mean plane of
tilt of the collectors with a shadowband pyranometer. The diffuse radiation
readings have not been corrected for sky radiation blocked by the band.
Maladjustment of the shadowband may, in some cases, cause erroneous readings.

Direct insolation is computed by subtracting the diffuse insolation from the
total insolation value. The maximum value of total insolation and its time of -
occurrence in local standard time are also given for each day of the month.

Extraterrestrial radiation values are computed1 for each site and given for
each day of the month. The ratio of total insolation on a tilted surface to
extraterrestrial radiation on a parallel surface is given in the last column
of the data sheet. This parameter indicates the effects of cloudiness and
atmospheric transmission on the insolation received at the earth's surface
for each site.

Temperature

The temperature sensors and supporting data acquisition systems in the NSDN
have rapid time response and sufficient accuracy to resolve temperatures to
iloF over the monthly reporting period. This feature provides good accuracy
of the monthly values to the user.

1See TRNSYS, a Transient Simulation Program, Engineering Experiment Station
Report #38, Solar Energy Laboratory, University of Wisconsin, Madison, 1975.
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The on-site ambient temperature sensor is mounted near the collector array

or solar structure and records temperatures in the SDAS that are considered
representative of the microclimate temperature near the solar equipment, e.g.,
collector array, passive structure aperture or mounting location of concen~
trating collectors.

Average monthly temperature is computed on the basis of all data values for
temperature, as opposed to the NWS method: (Min + Max)/2.EO.

Daytime temperature average is computed on the basis of itemperatures monitored
from 30 minutes prior to sunrise to 30 minutes after sunset.

Nighttime temperatures are computed on the basis of remaining data acquired
outside the daytime time parameters.

Maximum and minimum temperatures are obtained at a sampling point, meaning
that they reflect a temperature value (Max or Min) which could have occurred
for as short a time as a five-minute interval during the month. These tem-
perature data reflect microclimate thermal variance at the site.

System cold-water inlet temperatures are provided for sites with domestic
hot water systems. These data are most representative under flow conditions.
Some elevation of this temperature can be expected if the sensor is mounted
near the hot water heating equipment or in the outdoor environment. These
temperatures represent average daily values of DHW cold-water inlet tempera-
ture, not necessarily the groundwater temperature provided by municipalities
or private wells to the system. For sites with reasonable DHW consumption
these temperatures should approximate local soil temperatures.

Wind

The wind data are presented as averages of speed and direction for the 24-hour
period, averages of speed and direction for the daytime, and maximum speed for
the 24-hour period, with corresponding direction and time of occurrence,

The daytime wind data are tabulated over the period from 30 minutes prior to
sunrise to 30 minutes after sunset. Wind speed is in miles per hour and wind
direction is expressed in common convention used by the National Weather
Service (NWS), where the angle or compass heading refers to the direction from
which the wind is blowing. Thus, a tabular entry of 315° indicates that the
wind is blowing from the Northwest.

The second page of wind data presents a frequency distribution of wind speeds,
giving the number of hours in each velocity interval.

The anemometers in the NSDN are placed to measure the wind at the collector
array and thus may not be fully representative of regional wind resources
because some sensors may be in the turbulent wake of an object or otherwise
shielded from the wind.




Relative Humidity

Relative humidity is measured at some of the solar sites because this is one
of the parameters used in studies of atmospheric corrosion. Site selection
was based on the availability of SDAS channels, rather than on environmental
factors.

These relative humidity data are presented for those sites for which data is
available.
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OTHER PUBLICATIONS

These environmental data reports will be issued monthly and will include all
sites which are transmitting valid data at the time of publication.

Previous reports are:

SOLAR/0010-78/09,
SOLAR/0010-78/10,
SOLAR/0010-78/11,
SOLAR/0010-78/12,
SOLAR/0010-79/01,
SOLAR/0010-79/02,
SOLAR/0010-79/03,
SOLAR/0010-79/04,
SOLAR/0010-79/05,
SOLAR/0010-79/06,
SOLAR/0010-79/07,
SOLAR/0010-79/08,
SOLAR/0010-79/09,
SOLAR/0010-79/10,
SOLAR/0010-79/11,
SOLAR/0010-79/12,
SOLAR/0010-80/01,
SOLAR/0010-80/02,
SOLAR/0010-80/03,
SOLAR/0010-80/04,
SOLAR/0010-80/05,
SOLAR/0010-80/06,
SOLAR/0010-80/07,
SOLAR/0010-80/08,
SOLAR/0010-80/09,
SOLAR/0010-80/10,
SOLAR/0010-80/11,
SOLAR/0010-80/12,
SOLAR/0010-81/01,
SOLAR/0010-81/02,
SOLAR/0010-81/03,
SOLAR/0010-81/04,
SOLAR/0010-81/05,
SOLAR/0010-81/06,

September 1978
October 1978
November 1978
December 1978
January 1979
February 1979
March 1979
April 1979
May 1979

June 1979
July 1979
August 1979
September 1979
October 1979
November 1979
December 1979
January 1980
February 1980
March 1980
April 1980
May 1980
June 1980
July 1980
August 1980
September 1980
October 1980
November 1980
December 1980
January 1981
February 1981
March 1981
April 1981
May 1981

June 1981

11







€1

NATIONAL SOLAR DATA NETWORK

ENVIRONMENTAL DATA TABLES

* denotes data missing due to sensor failure or transmission problems.
N.A. denotes data for this parameter not measured at this site.
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NUMBER OF HOURS IN EACH VELOCITY INTERVAL

WIND:

NOOOOCOMNNOODOODOOO000000CODOCO00OD—
-y

000000 NODO0O00O0ODOO00DOOOODODOOODOOOD

COO0OO00DO0OO0O0OOOODOO0OODOOOOCOODOODOODOO

O00O000OOO0O00OOOODODOODOODOOOOOOOO0OD

DO0O0OO0O0O0O00O0OODOO0DDOOOOOODOODDOOOODD

OO00O00O0O0O0O0O0O00ODOODOOOODODO0ODODOOOO

OO0 0O0O0OO0OOMOOOOOODOOODOODOOD

OOOCOMONFMNMNEO-0D0OON~OOO~NODOONDVINN

it -4

NETIMINNSNMITM e T ONM TN T O~
SHONNANNNA NANNN et NN NN At NN N = N = N

HSONMITINONOARO~NNMINONOROAONM TN ONOONOD
vl e e e e vl ed el et =l L OOV NI NI MY D

.

20.4

AVERAGE

33

631 77

TOTAL

2-11




ENVIRONMENTAL SUMMARY REPORT

NEW YORK

860 FEET

EASTERN

RELATIVE HUMIDITY IN PER CENT

Qt=d oo

TOMITIVOOVONAVOTONVNOVORONDOTNOT ~OT
MON Mt TMeETONN MIN=EMMINLWN g e
00 00 S0 €0 00 00 00 S0 20 B9 F0 00 PP 0P 00 65 00 05 05 00 OF 00 9 00 00 05 49 09 00 09 09
ST INANTINOMMIMINMM I N MINGT MNINN~SONQ NI N
=) vl g=d =t ool vod o) v o e vy wed d vl 9= ) o=t vl o) euf o) o) ot ) [ ] =t o=t v

®© 6 06 & 0 0 6 °® 8 0 9 6 0 0 0 9 0 2 6 8 % 0 S G o 0 s 0 00
MeANNO IO T OMONMININOWON OO = O ONON 00000
TINNVINTM I TNNNTNNNNNTNNMNMONMNMNT NN

TOMORNINMMAINMAININOOOMONINTONNSONONKD
TME NETMIMmaNnN T SN M et Ny
OF 00 00 00 0 00 00 B2 86 S0 VO 06 40 00 00 OF 00 0 00 00 00 00 00 00 00 00 OO 40 TE 0¢ o0
M T M = OMIUNG LU O O IN NS (VIO M) D M) ) O vt NINND
N ot ~ o~ NN

© 0 9 6 6 & 6 6 0 P & 9 B 0 6 & 9 P G 0 O P PO s s 0 0 e 0
OINITSOO VNNt = OONMMOVONOMAROONRON-O
™ €0 €0 €0 69 00 O\ I 00 €0 60 €0 60 0 €0 60 00 60 €0 ¢0 00 €O £O €0 €0 €0 €O 0N O O™ O

® 9 @ 0 ¢ 6 ¢ 6 0 0 0 O 0 s & O 0 s G 0 0 0 s e s 0 s 0 0o
OO MO NN MINNONT vt F O v \0 MY M) M) N M) ot o=t O N (O DS
O ONOWVOOVVONOVVONNOONNSNONSONSNSN

® 6 © & 0 0 * 0.0 & 9 O O o 0 & ° ° 9 & O o O O O ° b 9 b 9 o
WOANNMMNINVOMNCOOVNMOOOORINAROOVAOONND
NWVOVONNT S TMIMMNMMMIMNMONOTMTONTNOT T

® ¢ & O 2 6 6 0 6 6 0 ° & 9 T P T & ° & O 0 0 0 & " s 0 s 0
NOOITHONOENMOANN=~NINOOQONOMAOININTMO
VONNOMN VWD IO T INNININKN NS ONVO 0O NN OY

-HONMITINOVONOONO=ANMTINONMOAROSNMINONONO -
et ot vl 4 v vl ) b el ot (NN O NN N NN NN MY )

52. 73.

65.

MEAN

15.

STANDARD
DEVIATION 9.

2-12




ENVIRONMENTAL SUMMARY REPORT

SOUTH BRIDGE TOMWER
NEW YORK

NEW YORK,

SITE:

INSOLATION

IAL TTL INS
EXT INS
PERCENT

R
N

DAY

¢ o % v o 0 0 s ¥ e s e s e s 0 0 ® ¢ o 0 0 0 0 0 ¢ s 0 e
AMNeEHOOOM OO OON =N OMN K OIS NOND =T N
T M= NN NS T O INMINNT M N T T MMM NN N INN

® © & & 0 0 & & * o & O 0 O s 6 0 O 2P s P e e s P e 0 0 o0
QA=MINNONND=ITO~NINOMNNINOITOTATOTOIND
NNVOVVOMNMNOOOORROO~=NNNMMITINNNON
OO OOOOOOCOODODODD
NONNNNNNNNNNNNNNONMIMMIM MMM MMM

ATORANOTONMMNMONOON MNet(OVOOMOINON TN

MM MM Me N MONT K =M I MmIS
B0 00 00 00 00 00 40 00 00 00 00 V0 00 00 GP SO 00 00 TP PP 90 90 S0 S0 S0 00 00 00 00 90 ¢
MONMMTONMMMM AN MM MM XK DO MG O e 10 O N () =t
=t o ot ot d vnod ol ) ot et v ol vt med o) Ol o o ] o wmnd ol ] P e O et d i

® ¢ ¢ ¢ 0 0 0 0 ¢ o 0 s 0 0 0 s 0 0 L N T S S S S
VTN ORRANNODOMMOANXKkMNMORNONOIBIMOWN
OMIVANVNNNMNANOOOVIN TN OOMONONY
SN SONONNNANNMANMMMEANIN =SONMONNN-SNNNNN

® & o o 0 o 2 o 4 0 8 0 0 G e 0 O 0 0 9 O 0 P e b s e e 0 ®

AL LA CLCLA LI

® ® & o 4 ¢ 2 0 9 0 0 0 O P O 0 s 0 0 0 0 0 e s N "o @

EZZZZZZZZZ2ZZZ2Z22Z2ZZZZ222Z2Z2XZ2ZZZZ

® o ® ° ¢ o S 0 o 6 0 0 0 S 2 4 s % O O 0 O o " o 6 0 e 0 0 0

CLLAALLLLLCLCLCLLLCLCLCCCCLLCLC L]

® o o o ¢ o 4 0 9 0 s e 0 T P P S O s s s s 0 e e 0 0 0 0 0

ZZIZTZZZZZZZ222Z22Z2ZZ22Z22TZZZZTZ2Z

. - L] * > L] * L] . L L L L . L] L d L L L2 J L4 L] . * o L * . . .
NMNOOOVVOVMANOMMMNEMINX OO JTINONMNTNSMNANN
VOt =t MNONONONROMNOD ONNMNIND =T IND
239387662277875407 =T = et NV O NN DN

o={ y=f of o4 o) o=§ =l = o) =4 o=} =4 b v=f o) gd of -y =) o) o=

~HANMITNONOARO~NMITINONOAO-SANIMITINONOOD -
etrtorteiriod et o= (NN NN NN NI M

3004.

.

1254, .

MEAN

STANDARD

35,

DEVIATION 471.

2-13




ENVIRONMENTAL SUMMARY REPORT

~
N
-
onN

e o0

[=]-4

-im
oxxE

oz
=L

Or
awn

TEMPERATURES IN DEGREES F

DAY

® S ® & 0 6 & 0 5 o 6 o S 6 0 5 0 6 0 0 o s 8 P O o 0 s 0 00

DO I IO \D D N N €0 0N 00 €0 €0 60 €0 © O O™ €0 €0 00 €0 O™ 0N €0 €0 €0 ¢0 O
D ND \D D NDND ND D \O DD O NN NOND O DD OO DD O DDOVOND

ONVeAMNO AT TINHOOVRSNOAONTOA-MONIND O

TUOMMMINeEMIMUNMe = NANNT NN MM G T T T

B8 60 S0 20 00 00 05 00 00 GO 65 5O SO S0 89 S0 2P 00 00 54 GO 0P S0 68 S0 O 55 00 09 S0 S

TINVOTTOVININMNNIIMEMINT =SMOMITMOM =TT
- ~N o~ NN N o

L] . * * L] L] L] * . . L] L] L . L] * . . * - * . * L] . . L] . L] L .
vl vt O\ o=t O\ LY AD =4 \3° (N LY ot O v=4 €O D CO AN =4 O \D v N M NI O T WD N D
NN OBONOONVININNONNNONNSNNNOONS

OTMONAVORTNITIORTOMO—MUNNINNONOWVINMO
TIT NI THNN N ANNN-EN AT T —NNTNnGg

S5 90 00 40 55 00 05 00 00 90 PG 00 €0 90 00 90 00 20 00 6 S0 60 30 00 0 90 00 S5 06 00 o0

MMM OMOVVINVOMINYITOVNMMMANTINDMMANIINO T S~
iedod edrdedrivtodrtoio! cdedeieted ot vl v o) ot od v ol ) el

L] L4 L] L] * . * . . . L] . L] . . > . L] . - L] . L] - * . . . L] * »
MOV AD T T ed vt v = N T OO OMAT = O ONO T NN
NI P00 00 OO O 0N O O ON 00 00 00 00 €0 00 €0 €0 ¢0 €0 00 I~ I 60 I ¢0 00 00

L] . L) L * . L] * * * L] * . . * . * * * * L] L] L] . . * * *» - * L]
MITMNOMNONTINNO D= O NN DMINDN O INM I O
NSNS0 EOEOONNNONONNININNNNINNNNNS.

. L . L4 L L4 L . L d L L] * . . L4 L d L d * . L4 . L4 L d L4 L4 . L4 * . L .
NMINNNOANOOMNINNNENEMANNOTOVONS OO N -
NSNS 00 €0 ¢0-0N 00 €0 €0 €0 00 IS 00 00 €0 €O I O I N I I 00 I 0O I~ 00

L d L4 L d L d . . * . * * L] * L d * o L d . . L d * L . o o L d . L4 . L4 L .
TN A TORNOVO T OVOVON=E TSNV ONOWNST O
OSSN0 00000000 OMNNNNONONPNNNONSNNO

-HOAMINOVONOONO~NAIMTINONOOONMTINWONOONO -
ot ool ot vf oo ol el e =t = NN OV OO NN OV D YD)

68.

80. 81. 79.

MEAN

2-14




ENVIRONMENTAL SUMMARY REPORT

E-MITCHELL

ORK

N

STEWART-TEEL
MALTA, NEW Y

SITE:

INSOLATION

EXT INS
PERCENT

IAL TTL INS

DAY

. . . . L L4 . . . . L] L4 L4 L L4 L4 L4 . L4 * o L L] . L L4 . L] . . .
VMONINNOOVNSSNSINMNT-MOITNONONO NN
TINM =AM OISV OTTTOVINININ MIOBLNONDANIM O

L] . * L] . . . L] . L] L4 * . . . . . . . . . . L] . L] . . 1 d * * .
—MINMNOANNONTOSINOMMSNAN SOV ONNMMOITOVNG
OO OOOm==ANNANMMITINNOONNMNOOANOD O ==
QOOOONNAAANNONAONOOAOOOOOONONACODOODOD
NOANNNNANNANNNNNNNNNNNNNNNNNNNNMD MMM

OMNNOANNMIMSTONOITMNEOVTOOME~ON~NON~OOLN
TN TN S OSSN MUINIMIM e N T INN -0
00 20 00 20 00 oo 50 se 00 00 40 eo 40 G0 4 S0 G4 S0 S6 G0 S0 G5 e €8 S5 oo oo os 40 *8 o8
MON=ESONMD e OONIMNONONO O O\ ol omh o=t (N O o=l o= O\ O\ omd O ON o= 00 N O\ ol
edetrledririrmieirdeiririvirirdrtird et rlvdedrdmdod v  ededod

. . . * - . . L] L] L4 L] . o . * * . - . . . . L L L] L] * . . . *
MNOMNSEAEASOT~FOUVMSINGE M VOTOM=-NONONNINO NN
S ONNOMNMNMOMNMNMNNONSOENSOOMOM—EONONON =N
MM NNNONNMANMANIMMMMNMIONIN MMM AN-NNIMONIN

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

o ¢ o o o o o e o o o o o o e o o o o ¢

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

oooooo ® ® o 0 o s 0 0 s s 0 g e e o e 0 0 0 s

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

L2 J . . L] * e o . . . . * o . LA J . L] . e & o & o o . ¢ ¢ o o
NONVONNANVOITOOITNOVNITOMORNDNINM DO —
MANVOOMANMINVONNMINNSO~NOONO T OOV VMOVIN
MO NOVOCMANNOINININEONTONONNVO VNN
Ll ] vt () o vt ot v v v d b et ) ) — et (N -y

—OAMITNONSNORO~OAIMTNOVONOARCANMTNONOONO
lededrledetrd et =i et NNONON N ONNANN NN N

2944.

1457. N.A. .

MEAN

39.

N.A.

2-15




ENVIRONMENTAL SUMMARY REPORT

ART-TEELE-MITCHELL

A,

NEW YORK

EW
LY

ST
MA

SITE:

EASTERN

TEMPERATURES IN DEGREES F

® 0 0 0 s 0 6 0 0 0 9 s O T O s P e e e 0 e e s e s e e e e e
HONANOA ST MONOOONNYMANIT NN T NI NI MINNONMIN
€0 ¢0 60 60 60 €0 ¢3¢0 €3 00 €3 €0 ©3 60 €0 ¢3¢0 6O €3 60 €0 €3 60 00 €3 63 ¢0 €0 ¢ O

ANMOOOWNIITNOQOONMANMMNOOVININO-NONMNOOY

TN T NESANMTHNTOINM N JT NN T MM T NN

0 40 00 06 4 G 00 €0 00 00 €0 43 U9 08 00 00 00 60 40 S0 G4 00 5o S0 90 60 40 S0 S0 Su o0

TN et I F NN NT M MNMNG NN O MM EINT = (MM INLN
N N ~N N NN N N

® @ 0. 0 o ¢ o 0 0 0 ° S 0 0 o 2 N e s s e e e 0 0 e 0 0 e 0 0

OITNOONONMONT—AOTNO =V OROMOMNMON
WD N NO N ND OO 0 0D O 0N NN O O VNN T 1 o I INLWD

ORMOOVOMEMNOITITNNOWNESENMNSNOOM T NMANONMNLIN
TONNNANSNNMESMMNT MO T = NN

00 S0 S0 00 90 0 0O SO 08 00 90 B¢ 00 00 DO SF 0 00 O SF 00 O GO S0 2P 99 S0 V9 00 00 P
MHMOITNNNNTNNIM IO NNINV T MO OVONMITOOOVY
Ll L T e e L L L I T P TR BT N P Py g pier e pat g i iy

@ @ e 0 0 0 & ¢ 0 0 0 % 0 L P O e s e e 0 0 0 0 e e 0 e e e
ONSMINMOMIUNIMINOONMONAEMITIONT HOTMIN-O

L . L] . L L L L - L . L d L] L L L L L d L * o - [ 2 L] LJ L . L L . .
MO A=NTOMOAD NN NMMMNONINGOT N OVOROMNN
NONOVOVONNINNSN VNSNS VVVVOVVONVINNOOVNV NN

* L] * L] L] - * L] . L] . L] * L] L] . L] * * . . L] * * * L] * L] * L] L]
QAT TUOVINITOANMNNSNOANODOD~SNITWNINMSOMNMD
WO IN0MOOOOCONNOOONNINIISINANNOVNSNS

* e o * o o * e o o o * e o o o o L 2 ] * o * @ L] ® @ e & o o @
MU0 O o=t N N0 €0 o4 1AL I 2O N0 O o~ N N o= N OO LN QO LN N0 € vt =t D F LY 0O
NSNS NS GOSN OSSN IS IS IS VOO SIS IS0 00O

=HANMTINOMNOOHNNMTNONORODNANMITNONOND—
Hetetrtoioied ot v =i NN NN NNV NN D D

84.

72. 78. 66.

MEAN

.

2-16




ENVIRONMENTAL SUMMARY REPORY

REPORT PE
SITE NU

CONNECTICUT
00 DEG NORTH
00 DEG UESTYT

OLD SAYBROOK,

SUMMERWOOD

SITE:

100 FEET

EASTERN

TIME ZONE:
ALTITUDE:

12 DEG
50 DEG

PYRANOMET

INSOLATION

EXTRATERRESTRIAL TTL INS

MAXIMUM TOTAL

L DIR
ATION
/7FT2

TOTAL DIFF TOTA
LATION INSOL
U/FT2

TOTAL
INSOLATION INSO

DAY

EXT_INS

INSOLATION
BTYU/FT2

TIME

INSOLATION
BTU/HR/FT2 HR:MN

BTV VALUE

BY

BTU/FT2

PERCENT

¢ & ¢ 0 * 0 L 2 2N BN B BN N RN AN RN IR IEE NN NN NN JEN 2NN Y BN I 4§

® o o ¢ 0
ONOMNOINMOODRN=INOINVONOITOITITVOMROON
AT AT OVOVVOVOTONIVVROWN VNIOVOTONNOY

O ¢ 0 5 & 0 0 s 9 O 0 9 " O 0 0 0 P O N O T OO O OC S O
P INOTN A OONOND VR NN DN DOT UM il D
TNV OONNOORPOOO~NNMMITIAONNOP OO =
WOV VVVVVVOVOOIII SIS I I NI SIS 000 ©
NNANNNANNNNNNNNNNNNNNNNNNNNNNNNAN

DOVOITIT =TI TMONNT~HIN=HINONONOD QT OMO e
NINT =M N DN Med od MeNN wwiN =N
SO G0 00 00 OV 00 05 40 IV OF 00 UD 00 90 00 20 00 00 00 00 9 20 90 9Q SP 98 90 90 00 90 90
NNt Nt NN NNt MNNNNNNO N NN NN N
o) gl oo ) 94 el o= v ) o=d oo Gl of 9 o o omf wnd omd oo ol o o) omf ol o) 94 guf wodd ond

* * L ] * * o o o * * L 2 . * L N ) L] L d * o @ * & & o @ * o o o *
SONNMN Tt O T OUNDO NN o (D et (O F wd st st MM DO N O
QOTINOVVVOVFMOVORTOROVONONOOOONNNNONMS
MNNSMNNNNNNNNNNNNNN MMMIMANNNIN

® 06 ¢ 0 0 9 0 0 S O 0 O s LS PSS O PP G S P oo

CQIALLCICCCLCCCCACLCLALL]CL]LLLCCLLC]G LY

LN B I S I I D D B D B R R N RN 2K T I R TR T IR B R I Y I I 1

CETITIZTTZIZTZZZZZTZTZZZITIZITIZZIZIZREZZZ

® 0 o 0 0 0 0 0 2 0 0 0 " O 0 0 0 0 90 0 0 0 00 0 0 0 0 0

AL RLLALLCCCL]LLLCLLLLLIL LG C]

® 0 0 0 0 0 0 0 0 0 0 O 0 0 0 s 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0

CETZZLZTZZIZZITTIZZZZZZZZZZTZIZZTZZZZZ

L I I S I T T S S S S I I Y T I I B R I I Y R S A
ANNOAN=E OO MHONINYO ==V OMITNINOM~ONM
NOITNNATOO=MODAINN OO RMON NN O MONS
MMNOTOVONVN OO Me O TONMNNDYO
ol ond o) oot ool godd ol ol o) vl ovd ol ond o) oml oo weh ovd ot el ovd el o) el ol gl o) ond ol

=SANMITNOMOOO~ANMINONOOHNMINONONO -
wiedvd e vd el ed st ot st NN NN NN NN Y

2718.

1520. N.A. N.A.

MEAN

52.

N.A.

N.A.

STANDARD
DEVIATION 400.

2-17




ENVIRONMENTAL SUMMARY REPORT
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ENVIRONMENTAL SUMMARY REPORT
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ENVIRONMENTAL SUMMARY REPORT
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ENVIRONMENTAL SUMMARY REPORT

TEMPERATURES IN DEGREES F
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ENVIRONMENTAL SUMMARY REPORT
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ENVIRONMENTAL SUMMARY REPORT

TROY-MIAMI COUNTY LIBRARY
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ENVIRONMENTAL SUMMARY REPORT

OY-MIAMI COUNTY LIBRARY
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ENVIRONMENTAL SUMMARY REPORT
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ENVIRONMENTAL SUMMARY REPORT

AL LABORATORY

TEMPERATURES IN DEGREES F
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ENVIRONMENTAL SUMMARY REPORT
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SPEED IN MPH-DIRECTION IN DEGREES

ENVIRONMENTAL SUMMARY REPORT
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ENVIRONMENTAL SUMMARY REPORT
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ENVIRONMENTAL SUMMARY REPORT
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ENVIRONMENTAL SUMMARY REPORT
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ENVIRONMENTAL SUMMARY REPORT
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