
The HCP Element™ is a redesign from first principles that introduces the most profound 
change to heat exchanger technology in decades. It replaces cold end and intermediate 
elements to combine the benefits of both while enhancing cleanability and efficiency.

The science behind the build-up of residues 
and deposits in heat exchangers is complex, 
and governed by the changing temperature 
across the depth of the basket as well as by 
the fuel used in the boilers. Acid-enhanced 
fouling is worst at the extreme cold end of  
the heater. Historically this acid condensation 
temperature band was retained within a 
shallow tier of very plain, extremely cleanable 
CP or NF cold end elements. The advent of 
SCR systems, with ammonia slip upstream of 
the air heater, brought the practice of retaining 
the resulting sticky ammonium bisulphate 
condensation band, at 150–200°C, within a 
deeper cold end element and in the process 
removing the space between the CE and 
intermediate tiers of elements that exacerbated 
fouling. We have combined the key attributes 
of both philosophies into one element. 

In developing the HCP Element™, we built on  
a century of heat exchanger experience, using 
our unique accumulated library of data about 
air flow and fouling in regenerative heaters.  
We drew, in particular, on the data we had 
gathered on the success of two of our existing 
element designs, the HC and the CP profiles.

The patented Howden HC Element™  
utilises a corrugated profile in conjunction  
with a revolutionary transverse herringbone 
profile. This eliminates cold corner problems 
and skew flow within each individual channel, 
optimising performance and cleanability 
across the entire surface.

CP Elements, a pairing of corrugated and 
plain plates, are extremely cleanable elements 
for shallow cold end use.

The combination of two key 
element profiles within one  
CE element is a world first, a 
hugely significant leap forward 
in element technology.
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How it works 

The two profiles, arranged in series, provided excellent results. However, there was inevitably  
a disruption to the air flow introduced at the junction between the two elements, and that 
introduced a degree of turbulence. And, significantly, the targeted fluid jet from a sootblower  
or other cleaning device was dispersed at that point, losing direction and force. We realised  
that if we could combine the two profiles into one deep element, with the extent of each section 
optimised for flow, we could greatly reduce that dispersion. The cleaning force would penetrate 
deeper into the elements, making the cleaning process far more effective and the heat transfer 
process more efficient.

Any reduction in fouling and plugging promotes unhindered flow through the element baskets, 
and so reduces the pressure drop across the heat exchanger. This in turn reduces the work that 
has to be done by the FD and ID fans, and so lowers the energy demands of the whole plant.

When used in conjunction with new techniques for enamelling  
mild steel or Low Alloy Corrosion Resistant (LACR) steel elements 
and the Howden Enerjet™ cleaning system, the benefits of the  
HCP Element™ are even more dramatic. By taking a systematic  
view of the science of the contamination and cleaning cycle,  
we have evolved an integrated system that delivers far more  
than the sum of its parts.

Key features

The process of combining two profiles in one 
steel sheet presented a considerable technical 
challenge. A great deal of innovative design, 
testing and evolution was required to achieve  
a robust manufacturing process. The results 
were fully tested in the heat transfer test rig, 
and have subsequently been confirmed in 
the field. The outcome shows that the HCP 
dual-profile element brings a substantial 
increase in cleanability and overall efficiency.

Improved cleanability

Excellent heat transfer characteristics

Longer element life

Improved energy efficiency

Suitable for air preheaters and  
gas-gas heaters

HCP Element™ for  
cold end application

For information about other Howden  
air & gas handling products/services  
for the global power industry, please  
visit our website: www.howden.com
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HCP Element™DU profile and NF element profile
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