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Condenser Tubes

Problem Statement

Over prolonged operation, mineral scales, corrosion by-products,
and organic residues had formed stubborn deposits on the inner
surfaces of the condenser tubes. Conventional mechanical or
low-pressure cleaning methods were insufficient to restore the
original cleanliness and performance of the tubes. The deposit
buildup posed risks of overheating, reduced cooling efficiency,
and unexpected shutdowns.

Objective

To restore the condenser tubes to optimal performance by
thoroughly removing internal fouling using a proven, non-invasive
cleaning process that preserves the tube integrity and internal
surface finish.

Solution: Two-Step Tube Cleaning Process

Phase 1: Chemical Cleaning

e A specially formulated chemical cleaning solution was
circulated through the condenser tube bundle. This solution
was selected for its ability to dissolve mineral scale, corrosion
products, and biological slime without damaging the base
metal.

e The chemical was applied under controlled conditions
(temperature, flow rate, and concentration).

e A passivation step followed to prevent flash corrosion and
protect tube surfaces.

Chemical Cleaning followed by High-Pressure Water Jetting of
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Phase 2: Hydrojetting
After chemical cleaning, high-pressure (HP) water jetting was
performed to flush out residual loosened debris and dislodged scale.
e Water jetting pressure was optimized to ensure complete
cleaning without eroding or damaging the tube walls.
e Precision nozzles ensured access into tube interiors, especially in
high-fouling zones.
e Final rinse validated with borescope inspection for cleanliness
confirmation.

Results

e Significant improvement in condenser vacuum and thermal
efficiency.

e Complete removal of scaling and fouling from tube interiors.

* Heat transfer rates restored to near-original specifications.

e No mechanical damage or erosion observed post-cleaning.

e Enhanced reliability and operational readiness of the condenser
unit.

Conclusion

This project showcases how a structured approach—combining
chemical descaling with precision HP water jetting—can effectively
rejuvenate critical heat exchange equipment. The restored
condenser tube performance translated into measurable operational
gains, longer equipment life, and sustained process efficiency, all
achieved with minimal downtime and maximum safety.
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