Restoring Heat Exchanger Efficiency in a
High-Demand Industrial Environment

In industrial manufacturing, maintaining peak heat exchanger
performance is essential for ensuring process reliability and energy
efficiency. Over time, these systems are prone to fouling, scaling,
and flow restrictions that can compromise operations. In this case
study, we examine how a large manufacturing facility in the
Midwest successfully addressed severe performance degradation
in multiple heat exchangers. Through a targeted maintenance
intervention, the facility restored thermal performance, reduced
pressure drop, and extended equipment life without the need for
costly downtime or equipment replacement.
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A large-scale manufacturing plant operating 24/7, was experiencing rising
operational costs, frequent equipment maintenance, and inconsistent production
performance. The facility processes heat-intensive materials using a complex system
of shell-and-tube and plate heat exchangers for various thermal operations. Overtime,
these exchangers accumulated scale, oil, residues, and process byproducts, which
impaired performance. While the facility performmed periodic maintenance, cleaning
was largely reactive and only addressed after noticeable system inefficiencies or
shutdowns. This approach led to increased costs and operational instability. After a
energy audit, fouled and inefficient heat exchangers were identified as a critical
bottleneck. By implementing a proactive heat exchanger cleaning and monitoring
program, the plant achieved energy savings exceeding $320,000 annually, while also
improving system reliability, product quality, and equipment lifespan.
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Fouled exchangers consumed 20% more energy to maintain output levels
Challenges ° ° S P
e Increased 15% year-over-year due to inefficient thermal recovery
e Thermal imbalance or pressure drops led to lost production time

o Qverstressed systems led to damage in pumps, seals, and piping

e Temperature fluctuations impacted product quality, leading to frequent
recalls.

e Engineers used delta-T and flow data to find underperforming units

e Over 20 exchangers were cleaned using non-invasive chemical and
water methods

» Sensors were added to monitor temperature, flow, and fouling in real
time

e Data driven schedules reduced emergency cleanings

e« Teams were trained on proper cleaning procedures, execution of those
cleaning procedures and detecting fouling indicators.

Twelve month project significantly reduced downtime and saved hundreds
of thousands of dollars.

Energy use decreased 19% MMBTU per month

e Increased heat transfer efficiency by 21%

¢ Reduced unscheduled downtime by 85%

e Planned cleaning & maintenance schedule is controlled and predictive

e Saved over $320,000 in annual savings from implementing proactive
heat exchanger cleaning and monitoring program
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