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1. Introduction
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2. The SCRAP receiver
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2. The SCRAP receiver

Section B-B through tube
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2. The SCRAP receiver
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4. Modeling - ray-tracing
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4. Modeling - internal heat transfer

Implicit solver that satisfies: Q. Spike tip/end cap
. Airflow out j Airflow 180° turn

e conservation of mass |
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4. Modeling - spike tip S ——
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4. Modeling - thermal losses
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5 . Experimental apparatus
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5. Experlmental apparatus
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5. Experiment - results

Under adiabatic conditions:

static pressure, p |Pa]
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5. Experiment - results

Under heating (~100 °C):

Mg = 0.0907 kg /s
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6. Performance prediction

Performance prediction for
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6. Performance prediction -
sensitivity to wind
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7. Conclusion

« SCRAP receiver technology appears a viable
technology for pressurized air applications

« Spike tip capable of coping with high flux

 Performance prediction values appear promising

« Pressure drop over a spike / receiver system is
moderate

 Exploitation of volumetric effect appears somewhat
successful (low radiative heat loss at cost of
vulnerability to convective heat loss)
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7. Further work

 Testing of a spike cluster exposed to radiation

 Improve model to represent circumferentially varying
conditions

« Investigate helically swirled fins

« External CFD model of receiver to investigate wind and
convection effects

 Detailed CFD modeling of spike tip and development of
improved spike tip geometry

 Material and manufacturing considerations

th
UNIVERSITEIT 57 Annual STERG S T E R G visit concentrating.sun.ac.za
S T E R G STELLENBOSCH SolarPACES Symposium sun.ac. 20

UNIVERSITY



Thank you.

Prof TW von Backstrom

Prof TM Harms

The late Prof DG Kroger

Cobus Zietsman & workshop/M&M staff
Dr Lukas Heller, Dr Kenneth Allen,

Dr Stefan Hess, Dr Paul Gauché Matti Lubkoll, P.hD.

CRSES, Eskom EPPEI, Department of Solar Thermal Energy Research

Mechanical and Mechatronic Engineering Group (STERG)
STERG Stellenbosch University

South Africa

CONTACT DETAILS:

/



	Slide Number 1
	Performance Characteristics of the Spiky Central Receiver Air Pre-heater (SCRAP)
	Slide Number 3
	1. Introduction
	2. The SCRAP receiver
	2. The SCRAP receiver
	2. The SCRAP receiver
	4. Modeling – ray-tracing
	4. Modeling – internal heat transfer
	4. Modeling – spike tip
	4. Modeling – thermal losses
	5 . Experimental apparatus
	5. Experimental apparatus
	5. Experiment - results
	5. Experiment - results
	6. Performance prediction
	6. Performance prediction – sensitivity to wind
	7. Conclusion
	7. Further work
	Thank you.

