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SACKGROUND

Project SUN was iniliated via a small grant from
NASA™s Mission to Planet Fadh. Towas designed to be an
cducational  progiam  that  was  driven by stientific
requincinents. The basic saence aim s to produee long
term, seienbfically vahd, time wesolved, survey dats of
arth surface solar radiation in both the visible wwd
erythemal UV (sec below) ranges. A1 the same time, this
data is coirdated with detailed local weathar information
The stadent teares ai to - procuce data god ciough to
allow eventual peer reviewal publication.

Fducationally, Projeat SUN's goad was 10 allow studeits
to leain science via on-the-job taining; that is lear science
by doiug real scicnce.  Tn addiion o the swivey eflon,
students aic encowraged 1o use the data collected for thei
own tescaich inteiests. Project STUN also sought 1o elevate

the apjredation of scientific research in e winds of

tecacheoss and students.
APPROACH TO SCHOO S

Interested teachers and their classes ae given a biief
prescitation on the nocd for the long tenm study of both the
visible wnd traviolet solar sinlace radiaion. 11 they wish
to join the projeat, 1t is suggested that it be done via
“rescarch teani” that will be Jong term, just as the athlctic
teams e, However, above all, the scientilic data they will
pioduce must be of “professional” quadity o1 the pigject
vill be a failuve.

ICthey request 1o become part of Project SUN, they ane
given further hands-on training, a SUN kit (visible light
pyranomwter, special filter UV sensor, infeitaces, software,
test instromcuts and haadbook). The school must supply
old computers that can be used s dedicated data logges
(Appic, Mucidosh, soon PC). The schiool s then allowed
all the tane they fed they may weed (o develop their skills,
vith peviodic support calls to the teacher.

PEVELOPMENT OF A RESEARCITFEAM

The key 1o success Tor the school and Project SUN s the
teacher, T the teachion is “hands-on" i.e., an amatcur 1adho

opcrator, amateur asbonotiier, computer buft, ele then he
o1 she will be alile 1o solve the problesns that always asise
in research (bioken wires ete)) and the team will sueeced
Thi: tiiae it tahes foi school teams 1o be able to start
conlbuting data varies [tom a few weeks o many months,
again depending vsually on the teacher.

INSTRUMENTATION AND SOFTWARE
Visible Light Pyranometer

Visible  light s delecdted using @ Silicon Ol
Pyianoincter that was designed by G Yanow [1] 2]
While the instrument is made for the  pioject, its
comnmerciad cost would be less than $75. Test units have
been sent to the Nationad Renewable Vnesgy Tab,, US.
Dept o Eoergy, for evalustion. Fhis instoonmont vas
Judged to be able measue the visible light spoctium o an
accuracy o 4.2% [3]. Other types of pyranomeiers that ae
it the price tange of $2000 have atypical acauracy of aboul
3.5%. Anoanstrument that can mcasuse within 5% is
consideied acceplable. In practice, cach sehool is given a
refurbished and re-calibrated vnit cach year.

LIV Scensor

The measureinent of surface ulbaviolet ight is a fa
nwie complicated problem than the visible, TCwas decided
(o mueasure the UY yadiation in Ui same maner that the
UV hiden s predicted. That s, based on the rescarch done
on how huans are cfteciud by radiation i the UV A and
UV spectral regions [ The results of this nscarch are
tustrated in Fig. 1.

The corve shows the importance of the vanous UV
wavelengths 1o their dwmaging cllecls on humans. “The
mnst seva dnjory comes Trom the UV aegion (290-313
). However, the Earlh’s ozone, waler vapor, simog, cle,
greatly atlenuate this radiation before it reaches the sudace.
Thete is much more UVA (315100 nm) than UVRE at
grovnd level. “The resultis that during the stinmer months
the UV A radsation can contribute 15-20% of skin damage
I5]. M stiould adso be noted that the pablished “UV fodexs™
is based onthis Prythema Adion Specha caive,
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Pivject SUN uses a fifter type UV sensol inade by Vit
Technologics, Bolton, Ontaio Canada, theic moded BW20.
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The BW20 was designed for Project SUN, but also now
soerves a wide global market. The transmission function in
the filter of the BW20 very closes inatches s response
cotve.  In addion, tests at the Nationdd Institule for
Standads and Tedmology (NIST) have shown the Vital
Llters to be very stable. ‘The BW20's we also re-calibmted
antually,

Cerlibr oliom

The yvisible Tight pyranowcters are calibrated agains( a
Yankee PSP-1 Total Solar Pyranometer. The BW20 1V
sesors are cdlibiated against the Vital Technologies
Faboratory modct BW100.

The calibration procedwes are the same for both the
visible and UV instruments. Data is taken comparing the
SUN units against the standuds every two minutes from
the time period of 10:00 AM 1o 2:00 'M, on relatively
clear days, Tor five days. An average calibiation constant is
then determined for each instroment. The stindard deviation
of the atamust be e order of a lew peicent or ke 1 the
provedure is aepeated until the corredt oloance 1s met.

The visible Jight is calibrated in units of watlls'square-
meler and the UY 1o mifliwatts/square meter. Note: a UV
index of 1is 25 milliwattsfsquace-meter- -2 data recording of
250 milliwatls/square-meter is therefore a UV index of 10,

However, there is curvently a problem in the wordd of
UV aalibtation.  The Cansdians first caine ont with a

calibration bused on detaited data they had taken. NISTE
now 1 also presented  a calibiation  standard.

Unfmiwtely, the two siindads differ by about 25%, with
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cuirent TV indes predictions are based on the Canadion
starwbd. Since this daily peediction is one of the “reality
Cheeks™ wsed by e SUN rescirch teanis, the projeet hias
opled 1o stay with the Canadian standied for the time being.

Intafaces and Software

When the computers that are wsed as dedecated data
logeers are old Apple He's, (two ngeded) modilicd YVemier
Software (Porftand OR) VIU intefaces are used  When the
datalogeeris made Trow an older Macintosh (one necdudy,

the Vermer Seral Indedace s wsed  Both of these unils
tve 12 bit accuraey in the tuge of 005 VOO, Tu the

futwmic, rescarchwss will be able 1o wsed older IB o1
compatibles with a Veinies seriad interface,

The data logger prograuns, i all cases, we from Vemier
Software. Yanow|2| has written conditioning software that
combiines the solar and UV dats with & location header a
local weather conditions of the day.  When the data
peested in graphical Torm on the Home Page, fou curves are

ati; the visible light

presented with the locale ad weatha
profile. the erythema UV profile, a prolie of the matio of
visible 1o UV (to illostrate the skewing of the black body
cuve) and the predicied profite of the solm zenith angle for
the location.

OPERATIONS

s erall Project

As sad, Project SUN was started as a NASAIPE. pslot
program The Physics and Astronomy Deptl. of the
CSUN, has now formmed a parinership with P70 to improve
and expand the offort both i the VL.S.AD and
intemationally.  CSUN will take the lexd in maintaining
the Home Page and managing the data. JP1 will support
the instramentation, the calibranon arkd continne to develop
the experitental protocols, TR wd CSUN will joindly do
the training and analyze the data.

Curent Stata

At the time of prescntation, Project SUN has sin schools
in the L.os Angeles anen, one in the San Diego area, one in
Michigan, onc in Westem Austialia, one in Indonesia andd
one in Lapan. With the help of CSUN and additional
financial support (lo be devdoped jointly by CSUN ad
L) the nubiei of schools could gicatly be incised over
the neat and foltowing, years,

Research Pootocols

‘The obligation of cach tescarch tean is to tahe SUN dita at
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least two days per week duiing the school year (special
ariangeiments we nade for the vacations thmes). The ot
days of the week, he teams are civouraged 1o cany oul
e programs of thein own Faamples of this
independent rescarch have been projects to deteroine il a
locale could develop enough efcetricity via photocells 1o
support themiselves, studies to determine the types of
clowds that produce enhanced suface coffects via doud
optics, and the conclation between humidity and UV
reading.  Examples of data e shown in following fow
ligwres. The condiions for the day wene s maximom
temperature of 977 degiees B, 30% relative hunndity, a
clear sky, with a 18 mile per hour wind from the west.
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