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1. Introduction

Solar Tower Plants (STPs) need an accurate solar resource assessment because of the large variation of atmospheric parameters. Such a variation requires high computation
performance to be considered. Thus, solar resource estimates study is generally separated in two steps. The first step is the estimation of the solar radiation in the atmospheric
column incoming at heliostats, using ground-based observation or Radiative Transfer (RT) codes to obtain the Direct Normal Irradiance (DNI). In the second step, the DNI is
an input parameter to simulate the solar radiation in the slant path between heliostats and the receiver using optical simulation codes (DELSOL3, STRAL, etc.). We study
the interest of simulating the solar radiation with RT codes in both the atmospheric column and the slant path. The main limitation is the computational time, but with the
exponential increase of Graphic Power Unit (GPU) performance, such an ambition is now possible. The RT code used parallelized by GPU is SMART-G, where the atmospheric,
the reflection and the cosine losses [1] are automatically considered. We focus on the gain contributions at the receiver. The simplified system used (STP of maximum 8 heliostats)
enables to have an order of magnitude for gain contributions from small SPT to larger SP'Ts, with an average horizontal heliostat-receiver distance Dy, from 200 to 900 meters.

3. The Incident Solar Beams at the Receiver Separated in Several Categories
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Table 1 : Solar beams from all the possible optical paths classified with three radiative processes in eight categories.
Abbreviation AA, for instance, means two interactions with only the process of atmospheric scattering as shown in
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Fig.1 (grey dot-dashed line).
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For large STP with a Dy, of 900m, the gain contribution (from Cat.5) equals to 0.71% for an AOT of 0.25 and can Figure 3 : Simulation with 8 heliostats spaced by 200
reach 2.2% for an AOT of 1. For a small STP with a D;, of 200m, this contribution is equal to 1.28% for an AOT
of 0.25 and can reach 5.08% for an AOT of 1. The results give the same order of magnitude at the receiver level in

gain contribution than Blanc et al [3] for DNI (at heliostats level).

the receiver and (Cat.6) a plane ground is used + absence of surface roughness in heliostats.
e The only gain contribution increasing with the number of heliostats is from Cat.5 solar beams.

meters.

0. perspectives

Disk Sun source implementation with considera-
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