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Background: Logic for talk 
1. I’ve never designed a condenser for a power plant, and I am not currently doing business in this 

field. 

2. I didn’t have time to really evaluate what alternatives are currently being examined. 

3. Mezzo Technologies makes micro tube heat exchangers.  The heat transfer/air pressure drop 
ratio of these heat exchangers is higher than the competition that Mezzo has been able to 
identify  (aluminum plate-fin for example). This attribute seems important for air-based 
condensers. 

4. For two-phase-water, micro tube heat exchangers also seem to give very good performance. 

5. The problem definition for a condenser that dumps heat to the ambient air seems reasonably 
simple to this non-expert in the field: 
– Provide sufficient heat transfer 

– Minimize fan power required to pull air through the heat exchanger. 

– Minimize Initial cost, footprint, and maintenance costs. 

6. The problem definition for a condenser that uses water is less well understood. The following 
assumptions were used to define a “high performance” steam condenser for low water 
availability applications: 

– Minimize water flow rate (maximize exit temperature of water). 

– Minimize cost of condenser. 

– Provide design that is robust and easily maintained. 
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Snapshot of Mezzo 

• Manufacture high performance micro tube 
heat exchangers (radiators, condensers, 
evaporators, oil coolers, recuperators etc.) 

• Revenue:  70% SBIR, 30% Commercial 

• 12 employees 

• Located at the Bon Carre Business Park, 
Florida Boulevard, Baton Rouge 



Micro Tube Heat Exchangers 
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Mezzo micro tube heat 

exchangers: 
• Proprietary tube bank 

correlations with high 

performance. 

• Cost effective methods to 

assemble and join (via 

epoxies or braze) tens of 

thousands of tubes to 

headers. 

• Patent protection on 

methods to make micro 

tube heat exchangers. 



Micro Tube Heat Exchangers 
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Indy radiator: 
• Most teams used Mezzo 

radiators in 2010 and 2011. 

• In back-to-back tests, using 

Mezzo rad reduced engine 

temperature 6-8 C. 

• Mezzo UA/air pressure drop 

about 30-40% higher than high 

performance aluminum plate-

fin. 

• Very robust:  Some teams 

used single radiator the entire 

season. 

 



Micro Tube Heat Exchangers 
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Indy radiator: 
• Comparison of heat transfer 

shows significant 

improvement. 

• Air side pressure drops (in 

this test) were the same. 

• UA increase associated with 

Mezzo:  30-50% 

 

 



Economizer: 
• Navy SBIR program. 

• Proof pressure:  1000 psi. 

• Incorporates advantages of 

shell-and-tube design. 

• About 1/3 volume, 1/3 weight 

of brazed plate alternative. 

• Potential to produce for lower 

cost! 

 



Condenser/evaporator for 

Bradley Fighting Vehicle: 
• Army SBIR program. 

• Proof pressure:  1000 psi. 

• Incorporates advantages of 

shell-and-tube design. 

• More heat transfer/lower air 

side pressure drop. 

 

Evaporator 

Condenser 



Oil and gas application: 
• High heat transfer with low air 

side pressure drop. 

• Thousands of 3 foot x 3 foot 

modules required. 

• Economic advantage over 

existing plant design. 

 

Heat exchanger:  brazed 

with frontal area of 9 

square feet. 



High Pressure shell-and-tube with microtubes: 

Refrigerant through tubes, water on the shell side 



 Air-based Condenser Specifications 

 
 

ESKOM’s Matimba (6 units:  680 MW each) 



Dry air-based condenser 

• Heat transfer:  780 MW 

• Steam condensing temp:  150 F 

• Ambient air temp:  80 F 

• Air flow rate:  24,000 kg/sec 

• Air volume flow rate: 1.24 x 106 m3/min 
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Solution #1 (80 F day) 

• 699 modules each 15 feet x 5 feet x 4.85 inches 
deep (39 x 106 tubes) 

• Air exit temp: 138 F (83% effectiveness) 

• Air pressure drop:  1.13 mbar 

• Air power requirement (fan efficiency= 90%): 2.6 
MW (about 1% of plant power). 

• Tube cost:  $7M 

• Tube mass: 280 tons 

• Tubes:  SS with OD = .050 inches, ID = .038 inches 
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Dry air-based condenser: 
hot day (100 F) 

• Heat transfer:  780 MW 

• Steam condensing temp:  150 F 

• Ambient air temp:  100 F 

• Air flow rate:  36,000 kg/sec 

• Air volume flow rate: 1.92 x 106 m3/min 
 

11/9/2012 14 



Solution 

• 699 modules each 15 feet x 5 feet x 4.5 inches 
deep. 

• Air exit temp: 138 F (83% effectiveness) 

• Air pressure drop:  2.41 mbar 

• Air power requirement (fan efficiency= 90%): 7.7 
MW (about 3.1% of plant power). 

• Tube cost:  $6.3M 

• Tube mass: 280 tons 

• Tubes:  SS with OD = .050 inches, ID = .038 inches 
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Schematic of Plant 
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Water-based condenser 
 

• Heat transfer:  3,000,000 kW  
• Steam condensing temp:  160  
• Water temp:  95 F 
• Water flow rate: 25,000 kg/sec 
• Water exit temp:  146 F (effectiveness of 78%) 
• Core size: W = 50 feet, Tube length = 5 feet, Tube bank 

depth = 5 feet 
• Tube OD = .150 inches 
• Tube Wall = .010 inches 
• # Tubes = 603,000 
• Tube cost=  $300k 
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Final thoughts 

• Micro tube heat exchangers can offer, in certain 
arrangements, excellent ratios of heat transfer/air side 
pressure drop. This reality may be of use for ACC. 

• Water cooled condensers might be more compact using  
“small” micro tubes. 

• Whether these concepts have commercial potential to be 
determined.  

• Some might be skeptical that heat exchangers with millions of 
small tubes can be dependable. I think that such heat 
exchangers can be fabricated, and they will be dependable. 

• Thanks for inviting me.   
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