
 

 

Table 3: Summaries of Microscopic Examination from Customer 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

  

 

Biofilm formation in cooling water systems is a process where microorganisms adhere to surfaces and 
create a slimy, protective layer. This layer, composed of extracellular polymeric substances (EPS), 
can reduce cooling efficiency and potentially harbor harmful bacteria. Examples of where biofilms 
form include pipe walls, heat exchangers, and cooling tower fill. Biofilm formation in cooling water 
systems is a common creates a protective matrix film, leading to fouling and reduced efficiency of the 
heat exchangers system, initiated to fouling, scale, corrosion, and potential health risks 

The insulating effect of biofilm negatively reduces the cooling capacity of heat exchangers: a biofilm layer 
that is only 20 µm thick can increase heat transfer resistance by 7%. Microbiologically induced 
corrosion represents another often-neglected threat that can lead to downtime for costly maintenance 
and repair (Christina M,1981). 

 

 

Biofilm formation not only leads to fouling issues but 

also results in corrosion and scaling problems due to 

the utilization of chemicals (C, H, O, N, S) by sessile 

microorganisms in fluids. 

 
 
 
 
 
 
 

It is estimated that 20–50% of all corrosion originates from microorganisms. The fact is that biofilm causes many more problems in 
industrial cooling water systems than individual microorganisms. The figure below shows the effect of Biofilm on heat transfer 
efficiency. (Christina M,1981) . 
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Figure 7: SRB bacteria population from customer A, B and C Figure 8: Slime and Sulphur scale performance at condenser and tower filler Customer D 

Table 1: Summaries of Microscopic Examination from Customer E 

Figure 9: Filamentous SOB bacteria, Nematode and SRB bacteria Customer F 
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Figure 6. Summaries of Bio Audit from some geothermal cooling water systems 

 Table 2: Summaries of Microscopic Examination from Customer F 

 

 

 

 

 

 

 

 

Figure 10: SOB bacteria at the water distribution tower and Algae at the filter suction pump, Customer E 

 

 

 

 

 

 

CONCLUSION 

In some instances, its application resulted in increased chemical treatment 

costs exceeding
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Figure 1. Cooling Water System Problem 

 

Figure 2. Thermal effect of Biofilm and Typical minerals scale 

 
Figure 3. Problems caused by Biofilm and other microorganism 

 

Figure 4. Sampling Point of Bio-Audit Program at Cooling Water System 

 

Figure 5. The Biofilm evaluation stage based on the Bio-Audit result 

 

The customer has the following issues; 

Table 3: Summaries of Microscopic Examination from Customer G 

Graph 1: The effect of delta T on the average loss of MW efficiency and revenue loss per year  

 


