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Laboratory Configuration Summary 

Tank (2.64 Bar) 

Sensible Energy (Wh) /100 C 1400 

Latent Heat (Wh) 1020 

Volume (m3) 0.0172 

Length (mm) 600 

Diameter (mm) 202 

Velocity in Tube (m/s) 12.8 

Heat Transfer Area (m2) 0.26 

Reynolds (Re) 12178 

Nusselt (Nu) 41.84 

Convection Heat Transfer Coefficient, h (W/m2k) 80.97 

Thermal Energy Rate, Q (W) 4948 

Number of Tubes 5 

Ashell/Atubes (%) 90 
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Key System Components  

1 Leister Air Heaters 17 kW v 

1 Leister Air Blower v 

1 Bowman Water/Air Heat 
Exchanger 

v 

1 WILO Water Pump  
(Head 1.2 m / 7.17 lt/s) 

v 

2 1000 lt Water Tanks  
 

v 

1 Orifice Air Flow Meter, 600 C 
/ 140 m3/h 
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Key System Components 

 

2 Butterfly Type Valves (600 C/10 Bar) 

15 Anticorrosive Air Temperature Sensors, 
PT100 or PT 1000 or Type K, 0-700 C 

2 Anticorrosive Thermostats 0-700 C 
 
 

5 Pressure Sensors up to 10 Bar 

2 Anticorrosive  Pressure Sensors up to 10 Bar 
 

5 Water Temperature Sensors, PT100 or PT 
1000 or RTD, 0-100 C 

2 Bellows (Expansion 39 mm and 27 mm) 
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Components under Construction 

 

1 Pressure Safety Valve  
(5.4 Bar/ 600 C) 

1 Automation System 
 

1 Thermal Store 
 



ABB PLC500 Industrial Automation 
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Main Advantage: Real-time, on-line 

Control based on C/C++ 
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Not to Scale 

Not to Scale 
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Thermal Store 
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Tube sheets 

Stainless Steel 

316 Plate 
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Heads Units 
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Welding Neck Flanges PN16  
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Concentric reducers STD 
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Thermocouple Assembly  



16 



17 



 NaNO3/KNO3 (46:54) 

 Fusion Enthalpy: 108 kJ/kg 

 Density: 1.959 kg/m3 

 Energy Density: 30 MWh/tonne or 30 MWh/510 m3 

 Melting Temperature: 222 C 

 

 

Properties of Potassium and Sodium Nitrate 

(KNO3+NaNO3) 



Overview of different phase diagrams of the system 

KNO3 – NaNO3  

19 

Thomas Bauer, Doerte Laing and Rainer Tamme. Overview of PCMs for concentrated solar power 
in the temperature range 200 to 350 °C. doi:10.4028/www.scientific.net/AST.74.272. 

222 C 



Corrosion Test at 400 C for the Mixture NaNO3-KNO3 (46%-54%) 



Initial Corrosion Tests on SS 316 performed at 400 C using  

Mixture NaNO3-KNO3 (46%-54%) for 1 Month 
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Stainless  

Steel 316 

Sample being mounted in a bench top SEM  



Welded Samples Produced for Corrosion Test at 400 C with the 

Mixture NaNO3-KNO3 (46%-54%) 



SEM Image of Welding Corrosion Test at 400 C for the Mixture 

NaNO3-KNO3 (46%-54%) 

 Weight change in 7 days, ΔW=0.1 mg from 21358.3 to 21360.8 mg 



Conclusions 

 A first prototype system has been designed and 
is being constructed for testing at CREST  

 Final Components are being manufactured 

 Corrosion Tests of both stainless steel 316 
sample and welded joints stainless steel 
samples have been performed 

 Simulations are being developed for the different 
storage approaches  



Thank you for your 
Attention! 

P. Romanos 


