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Abstract Results

Terrestrial ultraviolet (UV) radiation is a primary factor contributing to the weathering
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+ With the assumption that cloudiness does not affect R, the method described here can be

ratios.

« The goalis to provide reliable estimates of the UV received by samples as a function

of location, orientation, and airmass, thus representing various climate conditions. used with conventional typical meteorological (TMY) data converted to desired tilt angle to
MethOd obtain a representative estimate of annual UV irradiation at hourly intervals. As an example,
Table 1 shows four U.S. locations in varied climates. For each site, the TMY global
« This study investigates the total UV irradiance on horizontal surface by developing a horizontal irradiance (GHI) (TS,) data set is used to obtain the modeled UV over various
model of the UV/TS ratio using simulations obtained using SMARTS [1], [2] for wavebands and tilt angles. The result was cgmpared V\_llth results provided in other studies
vErus lbesiiers ameume dne werkl based on a.ctual measurements on near-horizontal or tilted surfaces.
Validation
S i Py + The modeled UV,, results for 1 year (August 2016 to August * R
e ‘}w\; 2017) are compared to average measurements of UV from ; —u
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T o Atmosphere S AM=1 Zonen CUV4) deployed at NREL. é
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Forth shown in Fig. 4 and Fig. 5. There are a few outliers outside im
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where UVg and TSg are the total UV irradiance and total shortwave irradiance estimated i 5. Hourly modeled oxe S elobal UV
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= 4. i conditions at the SR Fig. 6. Modeled vs. measured 1-minute UV
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where TS, (W/m?) is the measured or modeled total solar irradiance, AM, are separately and indeed demonstrate different behavior the SRRL for low and high surface albedo
airmasses, and mi are numerical coefficients obtained by least-squares fitting (Table 1 (Fig.6). conditions
and Fig. 3). .
Conclusions and Future Work
‘;gc ~ » The proposed model can be applied to estimate the total UV irradiance from total solar
N N irradiance (e.g., GHI) under all-sky conditions, tilt, and location.
o p— cacer - e * Input data can be obtained from, e.g., actual measurements, satellite-derived modeled time
SN — \_— ~ series, or TMY data files. _
=0 g—(l — » The preliminary tests conducted here show that the modeled UV results are in good
%{ sor  MRELGOlden petrolina Phoenix Pretoria agreement with actual measurements at different timescales, which provides confidence
EE N N N about the accuracy of the model. o
555 » The model typically under- or overestimates the measured UV irradiance by only #2\W/m?
e sngspore Torsuerestona during the course of 1 year.
tgclu ~ + Based on this approa(_:h, a new A_STM s_tanderd (on the e_stimation of UV irradiance received
oo by samples as a function of location, orientation, and tilt) is under development.
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