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Practical Reliability Solutions

Air-cooled heat exchangers (ACHEs) are commonly
used in various industrial applications to dissipate
heat from processes using ambient air as the cooling
medium. However, they can fail due to several
causes, and preventive measures are essential to
maintain their efficiency and prolong their
operational life. Here are some common causes of
ACHE failures and preventive measures, presented in
bold formatting for emphasis:

1. Fouling and Scaling:

e Cause: Accumulation of dirt, dust, scale, and other contaminants on the finned tubes and
fans reduces heat transfer efficiency.

e Prevention: Regular cleaning and maintenance, including power washing or chemical
cleaning, to remove deposits and ensure unobstructed airflow.

2. Corrosion:

e Cause: Exposure to corrosive gases, moisture, and environmental factors can lead to tube
and fin deterioration.

e Prevention: Use corrosion-resistant materials, apply protective coatings, and implement a
robust inspection and maintenance program.

3. Fan Failure:

e Cause: Mechanical failures, wear and tear, or electrical issues in fans can result in reduced
air circulation.

e Prevention: Regularly inspect and maintain fans, lubricate moving parts, and have spare fans
on hand for quick replacement.

4. Inadequate Airflow:

e Cause: Obstructions, such as nearby structures or vegetation, can restrict the flow of
ambient air to the heat exchanger.

e Prevention: Ensure sufficient clearance around the ACHE, trim vegetation, and assess the
surrounding environment for potential obstructions.
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5. High Temperatures:

e Cause: Operating at elevated temperatures can reduce the heat exchange efficiency and
damage materials.

e Prevention: Monitor process temperatures and design the ACHE with suitable materials and
thermal insulation to withstand high temperatures.

6. Vibration and Mechanical Stress:

e Cause: Vibrations from nearby equipment or mechanical stress can lead to tube or fin
damage.

e Prevention: Isolate the ACHE from vibration sources, provide proper support, and conduct
periodic structural integrity assessments.

7. Inadequate Design:

e Cause: Poorly designed ACHE systems may not meet the specific cooling requirements of the
process.

e Prevention: Ensure the ACHE is properly sized, designed, and installed to meet the heat
dissipation needs of the application.

8. Lack of Monitoring and Inspection:

e Cause: Neglecting routine inspections and maintenance can lead to undetected issues and
failures.

e Prevention: Implement a comprehensive inspection and maintenance schedule, including
regular checks of tube integrity, fin condition, and fan performance.

9. Freezing:
e Cause: In cold climates, freezing of moisture in the heat exchanger can lead to damage.

e Prevention: Implement freeze protection measures, such as installing heaters or using
antifreeze solutions.

10. Chemical Contamination:

e Cause: Exposure to harmful chemicals can corrode or damage the heat exchanger
components.

e Prevention: Use appropriate materials and protective coatings to resist chemical corrosion,
and ensure proper ventilation to disperse hazardous fumes.
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Preventive maintenance, regular inspections, and proactive monitoring are crucial for preventing ACHE
failures and ensuring their long-term reliability in industrial applications. Additionally, consulting with
experts in heat exchanger design and maintenance can help identify specific preventive measures

tailored to your system and operating conditions.
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