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More and more, companies operat-
ing air pollution control equip-
ment realize that the initial capi-

tal cost of an oxidizer system can be rapidly 
eclipsed by continued operating expenses if 
careful attention is not periodically given to 
the system. Here are ten tips to ensure your 
oxidizer is operating at peak performance. 

Know Your Expected Operating Costs. 
It is surprising how many facilities cannot 
answer the following two questions:

•	 How much is operating our oxidizer 
expected to cost?

•	 How close is our oxidizer operating to 
that expected value?

The “out of sight, out of mind” approach 
is entirely too prevalent these days when it 
comes to air pollution control equipment. 
While that speaks highly for the reliability 
of systems installed today, it also hints at a 
blind spot around the day-to-day operat-
ing cost of oxidizer systems. With rela-
tively minimal inputs, oxidizer vendors 
can run a performance model for you and 
give you the expected operating cost range 
for your oxidizer system. 

Pay Attention to the Percentages. After 
five years of operation, a regenerative ther-
mal oxidizer originally designed for 95 
percent thermal energy recovery (TER) 
may have slipped to 93 percent TER. This 
might not sound like a big deal, and it 
may go unnoticed by even the most atten-
tive maintenance department. However, an 
average-sized regenerative thermal oxidizer 
(25,000 scfm) operating for a full year at 
93 percent TER vs. 95 percent TER could 
cost upward of an additional $65,000 a 
year. Percentage points do count over the 
course of a year. Get to know the critical 

parameters to watch as your system ages.
Know Your VOC Loads — Especially the 

Amplitude and Duration of Peaks. Often, it 
is peak volatile organic compound (VOC) 
loads that determine your oxidizer design, 
but average VOC loads determine your 
oxidizer operating cost. 

When an oxidizer is specified, designed 
and installed, the anticipated VOC loading 
peaks are used to dictate the amount of heat 
recovery incorporated. Typically, estimates 
for a future “worst-case scenario” are made 
to ensure a conservative approach is taken. 

After a couple years of operation, it may 
be time to examine whether the design was 
too conservative, and the peak solvent load 

is much lower than estimated originally. 
Operating an oxidizer designed to handle 
a theoretical peak loading — rather than 
the actual peak load — can cost you much 
more than necessary for your actual day-to-
day production loading. 

Find Out What You’d Buy Today. Finding 
out exactly what would be specified to 
treat your process exhaust today is a valu-
able exercise — especially if your existing 
equipment is in need of significant repairs 
or upgrades. Knowing what would be 
specified in today’s energy-conscious mar-
ket can serve to illuminate cost-effective 
upgrades to your existing equipment. 

For instance, suppose that five to 10 years 
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A concentrator can take exhaust air at or near ambient temperature and concentrate 
it, providing a VOC-rich airstream to the oxidizer for processing.

The first five tips focus on parameters end-users should 
know about their oxidizer systems, while the last five 
address energy-reduction projects to be considered.
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ago, a regenerative thermal oxidizer with 90 
percent heat recovery was specified to treat 
your process exhaust. Today, oxidizer vendors 
may prescribe an oxidizer with 95 or 96 
percent heat recovery and a hot-gas bypass 
damper to deal with high VOC-loading peri-
ods. If your existing oxidizer system is due 
for repairs, one can also determine whether it 
would be cost-effective to upgrade to today’s 
standards at the same time. 

Alternatively, a completely different oxi-
dation technology might be specified if 
you were installing that five- or 10-year-
old system today. With today’s control 
schemes, regenerative thermal oxidizers 
have expanded their applicability greatly 
over past years, while also dropping sig-
nificantly in initial capital cost. Knowing 
exactly what would be specified today can 
save you from sinking too much money 
into an outdated oxidizer system.

Know What Grant Money Is Available to 
You. Energy-reduction upgrades to exist-
ing equipment will have an associated ini-
tial capital cost. This can be significantly 
reduced with grant money from local 
utility companies. 

Across the country, money has been ear-
marked for the purpose of funding energy-
reduction projects. Know what grant money 
is available to you, whom to contact, and 
when and how to apply. The main intent of 
these programs is to take upgrade projects 
that you (or your management) may be on 
the fence about and contribute the funds 
necessary to make them very attractive. 

Concentrate High-Volume, Low-VOC 
Airstreams Prior to Oxidizer. If a significant 
portion of the air entering your oxidizer 
is at or near ambient temperature with 
low levels of VOC loading, using a VOC 
concentrator may reduce the heat input 
required by your oxidizer system.

As a result of recent regulations, many 
facilities around the country have been forced 
to improve localized VOC capture as well 
as prove high destruction efficiency in their 

oxidizer systems. In many cases, this has lead 
to the installation of additional capture hoods 
or enclosures and increased the amount of air 
to be treated by a given oxidizer system. 

A concentrator can take exhaust air at or 
near ambient temperatures and concentrate 
it so that what is actually sent to the oxidizer 
system is reduced by a factor of eight to 15 
times. This greatly reduced airflow typically 
is fuel-rich with VOCs, and the concen-
trated stream is much less of an operating 
cost burden on the oxidizer system.

Focus on Combustion Air. Combustion 
air, both in your oxidizer system or in 
your process burners, is often overlooked 
as a potential area for operating cost 
savings. Next to main oxidizer system 
fans, the smaller combustion fan supply-
ing high-pressure air across the oxidizer 

burner can seem insignificant. However, 
these smaller fans, more often than not, 
are supplying fresh air — at outdoor 
temperatures — directly into the oxida-
tion chamber, where it must be heated to 
full oxidation-chamber temperature. At a 
temperature difference usually more than 
1,400°F (778°C), it does not take much 
airflow over the course of a year to add up 
to significant operating cost dollars. 

Making sure burners are tuned properly 
and not firing on excess combustion air can 
make a big difference. With regenerative ther-
mal oxidizers, there is the additional opportu-

10 Tips: Oxidizers and Heat Exchangers
1. Know how much your oxidizer is supposed to be costing you to operate 
— and how much it really is.

2. Pay attention to the percentages and understand the critical param-
eters to watch as your system ages.

3. Know your VOC loads, especially the amplitude and duration of peaks. 
Operating an oxidizer designed to handle a theoretical peak loading, 
rather than your process’s actual peak load, can waste money.

4. Know what oxidizer system would be specified for your process 
today. Even if your system is only five or 10 years old, oxidizer tech-
nologies have advanced. Understanding what is state of the art can 
help you determine whether equipment upgrades, retrofits or even 
replacement will provide the best payback.

5. Know what grant money is available to you. Some utilities offer 
grants for equipment upgrades that reduce your energy consumption.

6. Concentrate high-volume, low VOC airstreams. Using a VOC con-
centrator may reduce the heat input required by your oxidizer system.

7. Focus on combustion air. Making sure burners are tuned properly 
and not firing on excess combustion air can make a big difference.

8. Improve primary heat recovery. Potential methods include  
adding passes to the internal air-to-air heat exchanger, changing the 
ceramic heat-recovery media, or changing the control scheme.

9. Consider secondary heat recovery. Heat exchangers can be 
added to the exhaust stack to capture excess stack heat.

10. Properly maintain existing systems. Small inefficiencies in 
system operation can lead to high operating costs. 

Peak VOC loads determine  
your oxidizer design, but  

average VOC loads determine 
your oxidizer operating cost.
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nity to install a flameless fuel-injection system 
where combustion air is not needed at all. 
Finally, even with a perfectly tuned burner, 
combustion air can be preheated using a heat 
exchanger or a blend with stack air. 

Improve Primary Heat Recovery. 
Oxidizers typically are designed with some 
form of internal heat recovery. Usually, 
the hot purified gases leaving the com-
bustion chamber are used to preheat the 

incoming solvent-laden airstream. This is 
referred to as the primary heat recovery of 
an oxidizer system. 

Projects that improve the primary heat 
recovery of an oxidizer system often offer 
the quickest payback because they provide 
additional heat recovery at all times that 
the oxidizer is in service. For recupera-
tive thermal and catalytic units, this typi-
cally consists of adding additional passes 

to the internal air-to-air heat exchanger. 
For regenerative thermal and regenerative 
catalytic oxidizers, this would be handled 
with increasing or changing the type of 
ceramic heat-recovery media, or changing 
the control scheme that dictates how often 
beds are switched from inlet to outlet.

Consider Secondary Heat Recovery. If 
improving primary heat recovery is not 
cost-effective — or if oxidizer operating 

Aitken offers a variety 
of infra-red metal sheath heaters 

for virtually any drying application.  They 
feature heavy-duty elements designed for contin-

uous operation at ambient temperatures up to 350    F.  

Process Modules

They afford high shock resistance - both physical and thermal - 
and there are no ceramic parts to deteriorate or break.  Most units can

be shipped within 24 hours.  Visit our website at www.aitkenproducts.com.
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To improve primary heat recovery in 
regenerative thermal and regenerative 
catalytic oxidizers, consider increasing 
or changing the type of ceramic heat-
recovery media.

New oxidizer designs can deliver 95 or 96 percent heat recovery and a hot-gas bypass 
damper to deal with high VOC-loading periods.
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conditions do not allow it — secondary 
heat recovery may be the best option for 
conserving the heat input to an oxidizer 
system. Heat exchangers can be added to 
the exhaust stack of an existing oxidizer to 
capture excess stack heat in air, water or 
even steam. A variety of low-backpressure 
heat exchanger designs can be added to an 
oxidizer’s stack without requiring replace-
ment of the oxidizer system fan. 

Payback for these projects is greatly 
improved if the captured heat can be 
used back in the exhaust-generating pro-
cess itself, because it is assumed that the 
process is operating at all times that the 
oxidizer is operating. For example, sup-
pose fresh air is passed through a second-
ary heat exchanger in an oxidizer exhaust 
stack, and then it is supplied back as base 
loading for the oven zones that the oxi-
dizer is treating. Every time the oxidizer 
is on, the oven zones also require heat, 
so this heat-recovery project pays back all 
year long. If the same fresh air was sup-
plied back to the plant as tempered make-

up air, this application may only provide 
payback during the heating season.

Following this logic, in the past, comfort 
heat applications may have been ignored. 
But considering today’s unstable and ris-
ing fuel costs, coupled with the energy-
recovery grants available to facilities, these 
projects deserve attention.

Properly Maintain Existing Systems. 
Finally, no matter how well an overall sys-
tem is designed, it cannot continue to oper-

ate at a high efficiency level without proper 
maintenance. A handful of small inefficien-
cies in system operation can lead to a large 
operating cost over the course of a year. At 
today’s energy prices, regular calibration of 
feedback instruments and control loops can 
pay for itself many times over.

All too often, production facilities take 
the “no news is good news” approach 
to their air pollution control equipment 
at the expense of higher operating costs 
and inefficiencies. Instead, minimize costs 
and maximize efficiency by chasing the 
benefits of the “company stays green and 
saves green” mindset. PH

Mike Scholz is a senior application engi-
neer at Anguil Environmental Systems Inc., 
Milwaukee, Wis., a company that designs and 
installs new oxidizer systems, upgrades exist-
ing oxidizer systems and provides other air 
pollution and heat recovery systems. For more 
information from Anguil, call (414) 365-6400 
or visit www.anguil.com. Contact Mike Scholz 
at mike.scholz@anguil.com.

Designed with twin helical coils the
General Combustion HYT Series
heaters offer the highest efficiency
available. The HYT is designed for
high temperature applications and its
small, compact package makes it the
ideal choice for limited space envi-
ronments and easy installation.

The General Combustion HYT is
suitable for use with a wide range of
fuels and thermal fluids making it the
most versatile and efficient heater
available.

For reliability you can trust and effi-
ciency you can bank on... Call the
experts at General Combustion.

are Better than OneTwo Coils

• Highest efficiency available
• Reduced operating costs
• Lower stack temperatures
• Compact construction for easy installation
• Safe, low-pressure operation
• No castable refractory
• Factory tested for optimum performance

HERE’S WHY . . .

5201 N. Orange Blossom Trail, Orlando, FL 32810 • Phone (407)290-6000 • Fax (407) 578-0577

If the captured heat can be used in the 
exhaust-generating process, the quick 
payback for secondary heat-recovery 
projects makes them attractive.
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