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q Canting Strategies

« Currently - 3 canting strategies
« all with predefined profiles

 potentially a cost-free improvement
(Buck, 2009)

* Modelling and optimisation is
computationally expensive

 requires approximately 10Mio Rays
(Buck, 2009)




q HFCAL Model

* Analytical model that assumes the
iImage is a circular normal distribution

R
F(r)= e 2o
) 27mo?

 Accurate to within 9% (Collado, 2010)
 Limited to a spherical profile
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E&S Geometric Optics
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q Astigmatic Dispersion Error
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Validation Case: On-axis Canting
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q Validation Case: Off-axis Canting
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Number of Facet Focal Lengths

Average AIPWI
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q Facet Size and Profile
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E Conclusions

«Canting mechanism was incorporated into the HFCAL model
Allows greater model flexibility and accuracy (10%)

*‘Number of facet focal lengths can be reduced

*Smaller facets improve optical performance

Flat facets are not acceptable in small scale plants
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@ Parameters
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Cosine Factor x Flux Density Ratio (%)
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Toroidal Profile
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(South) v position (m) (North)
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"> HFCAL Model
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« HFCAL
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Profile Effect on Field Performance

Fast Analytical Model

« Adapted HFCAL Model <=
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Selecting Number of Profiles...

« Off-axis canting with various number of profiles
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q Ray Tracing Tool

SolTrace Validation

2 15

Experimental Validation
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q Ray Tracing Tool

Yearly Performance Model Validation
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q Optical Performance of Various Profiles
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q On Axis => Off Axis

% AIPWI Increase

45
4 O O % (Buck, et al. 2009) (6 = 30)
0 9% (Buck, et al. 2009) (6 = 90)
35
3 |
25" O
2 O O
=
1.5 O
O
1 O
O O
05 U O O
0 D | | | |
0 0.5 1.5 2 2.5 3

SOLAR THERMAL ENERGY
RESEARCH GROUP



28

q Optimization Methodology

«

Discretised Optimization => Subject to Objective Function

Photoclinometry @
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|deal Profile
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q Performance Measure???

« Optimisation for flux intensity
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q Large System (100MWe 148m?)(¢p=90)
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q Worst Case Scenario
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5 Facet Backing
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5 Optical Performance of Various Profiles
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[35 Optical Performance of Various Profiles
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§ Optical Performance of Various Profiles
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E Conclusions

«

*Cost free performance adaptations are possible

*Will however require a characterisation system to cant (can’t use
the sun)

Larger systems can allow for less accurate heliostats at low R
Perimeter rigidity is important

*Facets are being investigated
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