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Introduction
The problem

* Load Shedding
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Introduction
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Scheme of the The Stellenbosch UNiversity Solar Power Thermodynamic Cycle. Source: STERG-blog

UNIVERSITEIT oy 34 Annual STERG N '
S T E R G STELLENBOSCH " SolarPACES Symposium visit concentrating.sun.ac.za
UNIVERSITY ') 14 &15 July 2015 contact sterg@sun.ac.za

wopmenwguows  Stellenbosch, South Africa



Introduction

« Solar Towers - Sub-Sahara
regions

 Don’t have lot of water

« Air doesn’t solidify like salt
* Freely available

 Heat up the rocks
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Introduction

« Bad heat transfer characteristics
* Higher heat fluxes needed

 Higher material temperatures needed
than air itself

 High temperatures - high losses
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The Concept

* Linear mirror system
 Manual Tracking

 Rotates around y-axis
« Swivel around x-axis

« Low temperature & pressure -
safety
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The Concept

Vertical section cut

Quarts Tube ’ Copper Pipe
OO o=

= 5= Air inlet
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Air enters through copper
pipe and makes 180° change

Return through porous
medium

Porous medium - high heat
transfer coefficient

Absorb the radiation

Increase surface area for
heat transfer to the air

Copper pipe - carry weight
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The Concept
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Aims of Project

— Porous medium .
« To determine the
absorption coefficient
T30 ) L
mll ‘ > ° IA(X) — IAOB(®)
I —
« Will be variable in Matlab
0 - X model
| lox L « To get the specific solar
irradiance
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The Real Deal
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Results

Glass Envelope

L Sections Analysed

> Copper Pipe

Temperature (*C)

® -> Thermocouples
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Eesults

Measured Data

Net temperature increase in system
1
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Results

spot 200465, 0 OC * Using infrared

Spot 3av37 .7
Bax . J :  Measure the surface
Max.ee 70, 8 Sy temperature
Min.~v 33,6 « To determine the losses
in the system
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Results

« Temperature of
porous medium

« Higher than air
temperature of 58°C
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Temperature (C)

Results
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Using a conduction
model

For absorptions
coefficient of 3,95

Experimental test
reaches a maximum
closer to glass

Additional modelling
by CFD
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Conclusion

 Results is very promising- expected lower net
temperature increase

* | believe there is place in the market for air
receivers

 The structural and thermal analyses must be
studied at high temperatures

« CFD model to verify results (myself)
« Separate study to test other materials
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Thank you
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