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Case 11 – Industrial case – Retrofit Carpet manufacturing plant 

Case 11 refers to the retrofit of a Carpet manufacturing plant as a practical application of analysis with 

crisscross optimisation in a small industrial process.  

The process consists of a dyeing line with pre-washing, dyeing, steaming, multiple washing and a 

dryer kiln, and a coating line with pre-coating, fixing, coating and a final drying tunnel.  The dyeing line 

needs high volumes of water, the drying processes large volumes of air.  

The plant utilisation is around 2500 h/year.   

A classic pinch analysis shows a Grand Composite as in Fig. 11.1 with a pinch at the low end of the 

temperature scale.  The grid diagram is shown in Fig. 11.3.  A pinch design starting at the low end 

requires HEX connections air-to-air, air-to-water and water–to-water.  In view of plant size, low 

utilisation and complexity of the HEN no economic measures could be initiated.  

Analysis with crisscross optimisation leads to a Grand Composite showing a pinch at the high end of 

the temperature scale instead of at the low end.  Crisscrossing ingoing air streams enables reduction 

of the surface area required as shown in Fig. 11.2.  The corresponding grid diagram is shown in Fig. 

11.4.  A design starting at the high end suggests only limited interaction between air and water 

streams and enables recovery of 80% of the maximum potential with a limited number of economic 

attractive measures.  
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   Fig. 11.1       Fig. 11.2 

 
 
 
 
 
 
 
       
 
 
 
 
 
 
 
 
 
 
      Fig. 11.3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      Fig. 11.4 

Grand Composite
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Trommel lucht uit   105 85 84 69 60 50      

VD totaal afgas     84 69 60       

HO totaal afgas  115 105 85 84 69 60       

waterafvoer voorwas         45 35 30 26.2 20

Waterafvoer bad2        50 45 35 30 26.2 20

Lucht in 130 86 79 50 50 40 36 35 33 25 20   

suppletie voorwas    50 50 40 36 35 33 25 20 15  

van vacuumpomp    50 50 40 36 35 33     

suppletie was2      40 36 35 33 25 20 15  

van vacuumpomp      40 36 35 33 25    

Trommel lucht uit    105 84 74 60 56 50      

VD totaal afgas     84 73.6 60        

HO totaal afgas   115 105 84 73.6 60        

waterafvoer voorwas         45 40.3 33.5 26.2 20

Waterafvoer bad2        50 45 40.3 33.5 26.2 20

Lucht in 130 111 86.3 78.6 49.0 31 22.1 21.0 20.0      

suppletie voorwas     50 41.1 40.0 39.0 36.7 32.2 24.6 15  

van vacuumpomp     50 41.1 40.0 39.0 36.7 32.2    

suppletie was2        40.0 39.0 36.7 32.2 24.6 15  

van vacuumpomp       40.0 39.0 36.7 32.2 24.6   


