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nanoFLUX: Application Process 

• Possible acid cleaning 
• DI rinse 
• Placed in solution/solution passed through 
• DI rinse 
• nanoPROTECT applied 

 



Pool Boiling 

 



Pool Boiling 



Pool Boiling 



Pool Boiling 



Pool Boiling 

0 100 200 300 400 500
0

10

20

30

40

50

60

70

80

90

100

 Polished Surface
 nanoFLUX

He
at

 T
ra

ns
fe

r C
oe

ffi
cie

nt
 (k

W
/m

2 K)

Heat Flux (kW/m2)

Average Enhancement 524% 



Flow Boiling 

 



Flow Boiling 



Flow Boiling 



Flow Boiling 



Flow Boiling 

0

50

100

150

200

250

300

350

400

2 2.1 2.2 2.3 2.4 2.5 2.6

UA
 (w

/K
) 

Rate of heat transfer on water side (kW) 

Coated

Uncoated



Size Reduction 

 



Size Reduction 

• Commodity HEx manufactures 



Size Reduction 

• Commodity HEx manufactures 
• 100,000’s of tonnes of materials 



Size Reduction 

• Commodity HEx manufactures 
• 100,000’s of tonnes of materials 
• Unstable metal pricing 



Size Reduction 

• Commodity HEx manufactures 
• 100,000’s of tonnes of materials 
• Unstable metal pricing 
• Potential 70% cost reduction 



Size Reduction 

• Commodity HEx manufactures 
• 100,000’s of tonnes of materials 
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Energy saving 

• Increased demand for AC globally 
• 72% over next 15 years E.U. 
• 3,300% globally by 2100 
• Every +1K = -3% energy consumption 
• Less work at compressor 
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Power Generation 

• UA determining factor for steam generator 
• LCOE reduction  
• Ease of Waste Heat recovery 
• Increased CHP 
• More viable ORC sources 
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Thermal Stability 

• Increasing demand from data centres 
• High power electronics 
• Process cooling 
• Sensor array cooling 
• Other applications 
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Current Challenges 

• Limited access to knowledge 
• Translation of technology 
• Limited access to equipment 
• Lack of knowledge at scale 
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Thank you for listening 
Any Questions? 
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