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Problem 

Â This study details the process of evaluating a 

compound enhanced heat transfer tube. 

Â  Compound  enhanced heat transfer tubes utilizes more 

than one enhancement method (tubes and twisted 

tapes) to change heat transfer 

Ç In order to design the compound enhanced heat 

transfer tube, a  fluid flow model of the tube and 

twisted tape was created and studied. 

Â  Experimentation on the system validated the design 
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Potential of Waste Heat 
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Essential Components Required 

for Waste Heat Recovery  
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Important Concepts that Determine Waste 

Heat Recovery Feasibility  

 Â The quantity of waste heat contained in a waste stream is 

a function of both the temperature and the mass flow rate 

of the stream. 
 

Â Waste Heat Temperature is a key factor determining 

waste heat recovery feasibility and can vary significantly. 

 

Â Typical Examples of Waste Temperatures:  

Â  Cooling Water - Low temperatures around 100 - 200ÁF [40  - 90ÁC]  

Â Glass Melting Furnaces - Flue temperatures above 2400ÁF [1320ÁC].  
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Sources of Waste Heat         Users of Waste Heat 
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Important Parameters that Determine 

Materials for Use in Waste Heat Recovery  

Â Temperature of the waste heat source is important for 

material selection in heat exchangers or a heat recovery 

system  

 

Â Composition of the stream affects the recovery process 

and material selection.  

 

Ç The composition and phase of waste heat streams will  impact 

heat exchanger effectiveness. 

9 



Waste Heat Temperature Groups 

Â High :        1200ÜF [650ÁC]  

 

Â Medium:    450ÜF [230ÁC] to 1200ÜF [650ÁC] 

 

Â Low:          450ÜF [230ÁC] and lower 
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Waste Heat Potential from Selected Processes 
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Simple Example Using Waste Heat to 

Increase Process Efficiencies  
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Qualities of Waste Heat Available 
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Waste Heat Content for Selected 

Processes 
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Key Opportunity Areas 

Ç  Low temperature waste  heat sources  

 

Ç  Systems already including waste heat recovery that 

can be further optimized to reduce heat losses  

 

Ç  High temperature systems where heat recovery is less 

common  
 

Ç  Alternate waste heat sources typically not considered 

for waste heat recovery  
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Waste Heat Potential as a Function of Furnace Size 
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Waste Heat Loss in the Glass Industry 
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Enhanced Heat Transfer Surfaces 

 

Â Enhanced Surfaces have developed a great 

deal of interest in the design of heat 

exchange devices . 

Â Various areas in industry are currently 

working  aggressively to incorporate enhanced 

heat transfer surface technology into their 

designs. 

Ç Virtually every heat exchange device is a potential 

candidate for enhanced heat transfer. 
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