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Introduction

* Central receiver/cavity geometry optimization
* Solar field optimization
* So far, these optimizations were done independently

» Goal: coupling these optimizations
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Receiver Optimization

Design parameters: x=(Uy Ly Ly 01 0; wy wy)
Objective function: Qis = Qconv + Qraa + Qopt

Qecony =h-A-AT h="E

T 0,066
Nu = 0,122 - Ra®31. (T—W) - (1 + cos(8) )38
a
Optimization minimize Qs = Qis(X, Tw,P)
Problem: subjectto xu S X< )w ; 90D <G ; h() =H
Replace Nusselt-number-correlation with coupled
Reduced-Order-Models for receiver design optimization
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Reduced Order Model

* Proper Orthogonal Decomposition / Singular Value Decomposition (SVD)
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Reduced Order Model

* Proper Orthogonal Decomposition / Singular Value Decomposition (SVD)
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Reduced Order Model

(¢) SVD Approximation of rank 150 (d) SVD Approximation of rank 500 [5]
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Reduced Order Model

) v
SVD: X | = |Ulrxr mxr
nxm nxr
P XT3
@ V
Higher-order SVD: D% — |U|lryxrxr mXxrmn
nxXxmxp NXnN [6]
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Reduced Order Model

« Uncoupled Reduced-Order-Model of Solugas-type cavity receiver

Normalized singular values
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Future work

* Using raytracing results as an import for both Solugas and Cersol ROM'’s
(coupling)
- Consider P2: heat transfer to fluid

* Building a database for machine learning

symmetry P 1 %
. P2
Solugas receiver [3] Cersol receiver [1]
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