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ABSTRACT

This report presents the results of a 9-month technical study
effort performed by Acurex Corporation for the Jet Propulsion Laboratory
(JPL). The purpose of the study was to perform a preliminary design of
the JPL concept for an advanced point-focusing solar concentrator and to
carry the design of the outer reflective element (gore) through the
detailed design level.

The Advanced Solar Concentrator is a single reflection point-
focusing two-axis tracking paraboloidal dish with a reflector aperture
diameter of approximately 11 m. The reflective surface is made up of 64
independent, optical quality gores. Each gore is a composite of a thin
backsilvered mirror glass face sheet continuously bonded to a contoured
substrate of lightweight, rigid cellular glass. The use of largely
self-supporting gores allows a significant reduction in the weight of the
steel support structure as compared to alternate design concepts.

The results of the study are (1) a preliminary design package for a
low-cost, low-weight, mass producible concentrator in which primary
emphasis was placed on the design of the higher cost subsystems, and (2) a
sufficiently detailed design of the outer gore element to allow

fabrication of prototype gores.
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RO R U TY

SECTION 1
INTRODUCTION AND SUMMARY

This report presents the results of a 9-month technical study
carried out by Acurex Corporation for JPL under contract number 955477
entitled, "An Advanced Solar Concentrator Design." The effort reported
herein includes the preliminary design (Task 1) of JPL's concept for an
advanced point-focusing solar concentrator, and the detailed design (Task 2)
of one of the reflective elements comprising the paraboloidal reflective
surface,

A conceptual sketch of the Advanced Solar Concentrator is shown in
Figure 1-1. It consists of an articulated space frame structure supporting
2 paraboloidal mirror glass reflector. The structure is driven in azimuth
and elevation by electric actuators to align the reflector with the incoming
solar radiatior to obtain an optical focus and maintain proper image
placement in the receiver. When coupled with a receiver/engine/generator
package mounted at the focus of the paraboloid, the unit is capable of
generating electricity for remote applications or as a supplement to a
utility grid system.

The key feature of the Advanced Solar Concentrator is the low-cost,
lightweight, self-supporting gores making up the paraboloidal reflective
surface. Each element, or gore, is made of a sandwiched const?Uction with a

thin backsilvered sheet glass front skin, a lightweight cellular glass
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Figure 1-1. Advanced Solar Concentrator
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Tadle 2. Concluded

Test Type

Conditions

flass stress
(GS)

Ultraviolet
-adiation
“Uv)

Attachment pad
§ pull test
(PT)

Reflectance test

(R)

Hail impact

(HI)

Standard four point bend test samples of mirror glass
shall be subjected to three bending loads and left
under load until 5 percent of each group fails.

Three bending stress levels will be selected 3uch
that § percent failures are anticipated in 10

104, and 105 minutes (16 hours, 7 days, 2 months)
respectively. Sixty samples shall be tested at each
stress level. A1l tests conducted at ambient
temperature.

Samples shall be subjected to accelerated exposure
to ultraviolet radiation. Test duration and
radiation intensity shall be chosen to provide a
simulation of a lifetime exposure to UV degradation
at a radiation intensity which does not degrade the
paint in a manner not typical to a 30 year exposure
at an intensity level of one sun.

Sample shall be subjected to tensile loads simulating
back-s‘de wind loading at 80 km/hr. The load shall
be held for 8 hours to test the bonding agent for
creep. After an 8 hour hold at this load level, the
load will be increased to failure. A1l tests
conducted at ambient temperature.

Spectral reflectance measurements shall be taken on a
flat control sample of mirror glass with a
bidirectional reflectometer. A portable version of
this instrument shall be used to take spectral
reflectance measurements at 10 locations on the
curved mirror surface of the test panel.

Sampies shall be subjected to a series of

impacts made by a 1.0-cm diameter ice ball

traveling at speeds up to 20 m/sec. A series of

six impacts at a given speed without fracture of

the mirror glass will constitute proof of hail
resistance. Tests shall be conducted with samples at
ambient and -200C.
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