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Motivation
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Optical losses
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Many different effects influencing the amount of intercepted radiation,
practically impossible to measure up to perfection
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Combined Uncertainty o, (for EuroTrough)
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Influences on mirror shape

Alnternal stress in mirror material due to manufacturing process
ADead load depending on collector angle and support structure
Alnaccurate mounting of mirrors on suppatructure
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Methods
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Quality assurance parameter characterizing impact on

yield
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Workflow for evaluating mirror shape accuracy

SLOPE OPTICAL
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wWANSYS wMATLAB wSTRAL wMATLAB
w Simulation for wPostprocessing of wEvaluation of optical wPostprocessing of ray
different load cases ANSYS results performance via ray tracing results for
and input parameter ¢y Comparison with tracing evaluating collector
measurement results efficiency
wPreprocessing for ray wVisualisation of
tracing results
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FEM EuroTrough (ANSYS WB)

L2 B
Outer mirror

Fixed
supports

Cantilever arms i

Limitations
- torque-box not included
- no screws or bolts modeled

DLR

A Solid Shell hex8 elements (mirror panel
A 20 Joints / 72 Joint Loads

A 16 Command Snippets

A 4 Substeps

Angular deviatiorof brackets
Angulardeviation of mounting pads
Positonal deviation of brackets
Deadload by gravitation
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Dead Load + Angular deviation of brackets
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For gravitational results — Investigated Cases

: |. Ideal case
Mirrors + Mounting pads + Silicone adhesive

% %

: - Il. Bracket case
' |deal case + L/Zbrackets

[1l. Cantilever case
Bracket case + cantilever arms
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Results Deformation in zenith position
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Deformation in horizon position
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Influence of cantilever arms — Slope Deviation

Ideal cas.
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Angular deviation of brackets / mounting pads
Zenith collector position
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Positional deviation of brackets
Zenith collector position
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Conclusion

AVarious influences on mirror shape accuracy exist (small changes = huge impact)
ATools for investigating mirror shape accuracy have been developed

AFEModel in ANSYS WB
A Specific methods to simulate different influences in the model
AWorkflow (Deformation > Mirror Shape > Optical Performance > Efficiency)

Alnfluence of support structure investigated (SDx inner mirror in zenith position):

ADead load (only pads): 0.98 mrad
ADead load (with brackets): 1.60 mrad
ADead load (with cantilever arms): 1.65 mrad

ADead load + Angular deviation of brackets (10 mrad): 1.70 mrad
ADead load #Angulardeviation of mounting pads (10 mrad):1.91 mrad
ADead load Positional deviation of brackets (2 mm) 3.20 mrad
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Outlook

SLOPE OPTICAL
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Alnfluence of other assembling inaccuracies
AForces onto the mirrors that origin from the support structure

ALongterm aims: I

AMaximum allowed forcesh How to ensure that? '
ABetter initial mirror shapes than ideal parabola? »
I

AComparative measurements at KONTAS test bench :
(Shape accuracy, Geometric precision, Forces) |j;

ATransferability fronfaboratoryto field
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