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Radiative Transfer Model
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* Also important in solar
energy industry: policy
decisions, design of solar
energy system, and power
systems integration.
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Solar energy has unique requirements.on models
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&
Solving the Radiative * Regression and

transfer equation for clear parameterization
and cloudy conditions * Most for clear sky
Time consuming * Time efficient

The Simple Model of the Atmospheric Radiative Transfer of Sunshine
(SMARTS) computes clear-sky solar irradiances in 2002 wavelengths
using <0.1 second.
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Solar energy models have uncertainties
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Parameterization of cloud transmittance and reflectance
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* Cloud transmittances are parameterized as exponential
functions of cloud optical thickness and solar zenith angles.

* Cloud reflectances are parameterized using simple equations
of cloud optical thickness.
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Fast All-sky Radiation Model for.Solar.applications (FARMS)

AOD, PWV, Solar Angles, etc.
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All-sky Broadband Irradiances

Xie et al., Solar Energy (2016)




FARMS is as accurate as RRTMG
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GOES satellite data is collocated to ARM SGP site. The satellite-based
retrievals of cloud properties are used as inputs to two stream and FARMS. A
total number of 9669 scenarios associated with cloudy-sky are selected

during 2009-2012.

NATIONAL RENEWABLE ENERGY LABORATORY 8



FARMS is much more time efficient
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Narrowband Irradiances on Tilted.surfaces (FARMS-NIT)
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Bias of FARMS-NIT is within 5%
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FARMS-NIT is more accurate than.transposition models
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Applications and Future Work
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Monofaciol PV, Clear sky
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FARMS-NIT will upgrade
NSRDB with spectral
irradiances in the POA.
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Q&A or Thank you
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