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I. Unique Requirements from Radiative Transfer Models for Solar Energy lll. Narrowband Irradiances Over Inclined Surfaces
Radiative transfer models for climate and weather studies provide The need for narrowband irradiances on What’s FARMS-NIT?
only shortwave irradiances in direct and downwelling directions or inclined surfaces NREL developed the computationally efficient
radiances in narrow spectrums. Solar energy needs irradiances over both FARMS-Narrowband Irradiance over Tilted surfaces
horizontal and inclined surfaces (Fig. 5). (FARMS-NIT) for spectral GHI, DNI, and plane-of-
In contrast, solar energy applications require: array irradiance in 2002 wavelength bins from 0.3 to 4
1. Fast and efficient computation because irradiance changes Due to the spectral response of PV panels, the um.
rapidly over time and space and it needs to be computed solar energy industry needs irradiances in both
quickly for large areas at high resolution broad and narrow wavelength bands. An example output from FARMS-NIT is shown in
2. Irradiances in multiple wavelength bands because different Figure 6.

photovoltaic (PV) panels have different spectral response
3. Solar irradiances over inclined surfaces because solar
systems track the sun on multiple axes.
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This poster introduces NREL'’s rapid broadband and spectral (RERTD Th A SHET FEEl @ Ui R L b 1
A . . campus. Photo by Dennis Schroeder, 1000
radiative transfer models for solar energy applications. NREL 40805.

Il. Rapid Simulation of Shortwave Irradiances Over Horizontal Surfaces

Spectral POA Irradionce (Wm2um™")

FARMS: A New Model What Is FARMS? ol o ﬁ F
NREL developed the FastAll- + FARMS computes solar radiation $ 7
sky Radiation Model for Solar using REST2 and a parameterization Figure 5. Solar irradiance over an inclined surface. Figure 6. Spectral plane of array irradiance
. . 0 i i =150
applications (FARMS). of cloud transmittance and reflectance Hiust2tioBltyRNLIDeS TR INRELPEAZT Er Qo
(Fig. 2).
FARMS rapidly computes global+ The model was implemented in the IV. Observations Lead the Way V. Conclusions
horizontal irradiance (GHI) and Weather Research and Forecasting o Radiative t " del qF |
direct normal irradiance (DNI) model for solar energy applications ;I'he themt_a of the 2017 AMS e\nnual Meetpg is a Il_a l\t/_e rans etr mo teds use ! o[) SO arde&ergy
for all sky conditions [1]. (WRF-Solar) [2]. ’ Observations Lead the Way.” In our experience: GRS MR MIEEL Clzmzinek eEyeie dnoktts
' required by most weather and climate studies.
How Good Is FARMS? OO ioud Optical Thickness " Observations and networks that are needed
FARMS was tested using Atmospheric Radiation Measurement e include: FARMS and FARMS-NIT rapidly compute broad-
(ARM) data from the Southern Great Plains site (SGP, Fig. 3) and © o2 o » Resource and production summaries for solar and narrowband irradiances over horizontal and
demonstrated: Figure 2. Transmittance of diffuse plants at subhourly scales inclined surfaces under all sky conditions.
« Accuracy comparable to two-stream approximation (Fig. 3) VD BT ETR GRS - Simplified data discovery and extraction.
« A speed about 1,000 times faster than other radiative transfer FARMS is used in NREL's National Solar
models utilized in solar energy applications (Fig. 4). Instruments needed to make these Radiation Data Base (NSRDB) and is now
500 I 10000.00- a) Clnud Trammtttan‘ce ‘ | 10000.00- b) S‘mfac‘e radi;ltion ‘ ‘ | observations include: included in WRF-Solar as well.
» Research-grade solar radiation measurements
L Water L~ . .
T 100000 17 oo 1 with metadata References and More Information
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Figure 3. Simulated and measured Figure 4. Computing time of a) cloud transmittance and b) surface radiation using value of data sharing. COﬁf::éf:mhmmmg)'
monthly mean GHis at the ARM SGP site FARMS and 2- to 16-stream approximation. The information in this panel is in response to a request from the AMS * YuXie: yuxie@nrel.gov
and is based on the authors’ experiences. * Manajit manajit.sengupta@nrel.gov
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