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Bio-fouling of any material in contact with water results in a range of adverse issues for industrial engineered water systems such as 

decrease in water transport efficiency, heat exchange limitation, corrosion, increase maintenance costs, and environmental impact (indeed 

traditional cleaning strategies used sometimes unfriendly chemicals). Alternative procedures (less drastic, eco-aware, low water footprint, 

material integrity respect) are required especially for reducing environmental impacts. 

Here we assessed the ultrasound efficacy on heat exchangers, which experience problems with biofouling formation (mainly 

carbonate deposition, biofilm formation, and ‘sludge’ accumulation). 

Materials

Ultrasound wave

generator

Sofchem

Power of work:

10 W and 25 W

Ultrasound 

piezosensor -

Piezotech

Drinking water 

+

Ca(OH)2

100 mg,L-1

Drinking water

+

Ca(OH)2

100 mg,L-1

Cooling water In
0.1 m3.h-1

22°C

Deionized 

Hot water

0.4 m3/h

>40°C

Cooling water Out

0.1 m3.h-1

25°C
ControlAssay + US

US generator

Cold

room 

4°C

Heat exchanger Flexiplak GCP-012 

(Atlantic)

Stainless steel plate (cm) 

(length 42; width 12; thickness 0.06) 

Saturation index 1.6

Background and objectives

In the heat exchanger submitted to ultrasounds

(cooling water side):

- Deposition of calcium carbonates on the plates was decreased by a 

factor 20 to 300 (according to the power of the ultrasound transducer) 

comparatively to the control without ultrasounds. 

- Biomass on the plates (number of bacterial cells) was decreased by a 

factor 7 (whatever the power of the ultrasound transducer) 

comparatively to the control without ultrasounds.
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Saturation index – cooling water

Calcium on the plates –

cooling water side
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Control Assay with US

10 W

Assay with US

25 W
Control Assay with US

10 W

Assay with US

25 W

Control Assay with US

10 W

Assay with US

25 W
Control Assay with US

10 W

Assay with US

25 W

Bacterial cells (Sybr II) – cooling water
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