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The experim ent al research process undert aken 
• Background of  research 
• M et hodology em ployed 
• Result s and observat ions 
• Conclusions 
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Why air? 
• Freely availab le 
• Safe, st ab ilit y at  high t em perat ures  
• Absence of  phase change 
• No risk of  f reezing 
• Brayt on cycle int egrat ion 
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St ellenbosch Universit y Direct  St orage Charging 
Dual- Pressure Air Receiver 
• Co- generat ion pow er cycle 
• Aim ed at  bypassing t he Bot t leneck of  GT 

Figure 1: Schem at ic of  t he SUNDISC cycle (Heller,2016) 
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Hybrid  Pressurised Air Receiver 
• Tubular volum et ric cavit y design 
• Pressurised int ernal air  
• Induced f low  int o t he cavit y 
• M acro and m icro cavit y ef fect s 

 

Figure 2: Schem at ic of  t he HPAR 
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Process overview  
• Lit erat ure 
• Sim ulat ion 

 

Figure 3: Cavit y and t ube layout  Figure 4: Final t est  receiver 
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Process undert aken 

 
 
 
 
 
 
 
 
 

Figure 5: M achining of  t he f ins Figure 6: Inst rum ent ing t he receiver Figure 7: Inst alled on t he t ow er 
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34:45 hours of  t est ing 
• Half  and full heliost at  f ield   
• Wind less and w indy days  
• Isolat ed bot h t he int ernal and ext ernal f luid  
• Variat ion in bot h t he int ernal and ext ernal f luid  

m ass f low rat e 

 

Figure 8: Heliost at  f ield  and t est  t ow er 
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Capabilit y and lim it at ions 

• No dat a on f ield  perform ance 
• No m eans of  m easuring 
• Large cosine losses (East ern f ield) 
• Lim it ed w indow  of  opport unit y 
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Overall receiver t herm al behaviour 
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Fig u re  9 : Ove ra ll fie ld  e ffic ie n c y c o m p a riso n  fo r t w o  t e s t s   
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Circum ferent ial t em perat ure d ist ribut ion 
• Fast  ram p up af t er int errupt ions 
• Cont rol t he t herm al d if ference 
• Locat ion specif ic 
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Fig u re  10 : Sa m p le  re sp o n se  
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Variable Value 
DNI 855 W/m2 
Tamb 19.69°C 
Twater 38.83°C 
Vwind 0.69 m/s 
�̇�𝒎air 0.0713 kg/s 
�̇�𝒎water 0.0238 kg/s 
Vair in 0.414 m/s 

Int erpolat ed st eady- st at e d ist ribut ion 

  

Tab le 1: Cond it ions 
at  st eady st at e 
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Receiver response t o environm ent al inf luences 
• Several variab les inf luencing t he t est s 
• Insensit ive t o am bient  w ind (m ax 7.3m / s 

in t est  w it h apert ure inlet  velocit y of  
0 .5m / s) 

• M ass f low  rat e relat ionship  
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Visual observat ions during t he t est s 
• No volum et ric ef fect  
• No not iceab le hot  spot  
• Sp illage f rom  f ield  
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The m odif ied HPAR t est  dem onst rat ed t he follow ing 

• Abilit y t o m odulat e t he circum ferent ial 
t em perat ure grad ient  

• Ab ilit y t o cont rol t he d if ferent  energy 
absorpt ion quant it ies 

• Ab ilit y t o capt ure/ repurpose convect ive 
losses 
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