Dynamic analysis of the SunDial, the rotatory Fresnel collector
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Main Idea

Dynamic simulation of SunDial (a novel
rotatory Fresnel collector) shows the response
of the collector for different transient such as
cloud passages, defocus, start up; and its
ability to maintain the temperature set point.
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Key findings

temperature operating at constant flow.

» The defocus control can limit the thermal
oil temperature to the max. admitted.

» The thermal inertia of the system reduce
the effect of short-term variations of the
solar resource.

» The control system could manage de long-
\ term variations.

» The SunDial can supply a constant\
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A model for the Sundial was developed in Dymola to simulate the following simulations:

1. Clouds of 3 min, demand flow 0.5 kg/s and defocus Pl activated (Plot 1, 2 dashed line)
2. Clouds of 3 min, demand flow 0.5 kg/s and defocus Pl deactivated (Plot 1, 2 continues line)
3. Clouds of 30 min, demand flow 1 kg/s, defocus is not need (Plot 3, 4)
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SunDial Power when defocusing is
bigger, because has less thermal losses.
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but not the demand temperature.
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No defocus is need because the
demand flow is bigger.
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Conclusions

This  study showed that,\
although the Sun was a variable
source of energy, the SunDial
can be a constant source of
temperature with an adequate
control system.

An improvement to the system
could be adding a storage
system, which would be able to
provide 24 hours of constant
heat supply without wasting

Ynergy.
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