
Reduce Emissions.  
Increase Production.  
Protect the Environment.

At John Zink Hamworthy Combustion, we understand the 

challenges and cost-conscious environment of ethanol 

production. It’s one reason our ultra-low-NOx thermal 

oxidizers are hard at work every day at ethanol plants across 

the nation — transforming hazardous air pollutants to CO2 and 

H2O, creating the steam necessary for ethanol production  

and providing the industry’s low-emissions technologies  

that enable the ethanol industry to work safer, cleaner and 

more productively.

Our mission is to help you achieve yours: Reduce emissions, 

increase production and protect the environment.

Performance You Expect.  
Value You Demand.

Our low-NOx thermal oxidation / heat recovery steam 

generation systems deliver maximum efficiency and reliability 

to remove contaminants and odor in dryer exhaust and other 

plant streams.

For the Biofuel Industry

Thermal Oxidizer Solutions

 + Safe, effective, low-emissions removal of 

VOCs and CO

 + Provides plant steam requirements even 

when there is no dryer exhaust venting into 

the unit

 + Delivers efficient performance when 

steam production is lowered and fuel is 

subsequently reduced

 + Proven performance through real-world 

applications and testing

 + Reliable operation

 + Service support
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The Situation
A dry-mill ethanol-producing plant located in the Midwest was 

experiencing severe vibration, loss of internal insulating lining and 

repeated shutdowns for maintenance with its original thermal oxidizer 

(TO) system. These problems were preventing the plant’s ability 

to increase its capacity. Our engineers were asked to analyze the 

TO system and develop a solution. Plant personnel also wanted to 

improve the control system, increase steam production and maintain 

minor source emission status at an increased ethanol production level. 

The Solution
Our engineers conducted an on-site evaluation. Acoustical 

measurements were taken and analyzed to determine the probable 

cause of the severe vibrations. We determined that the best solution 

was to install two new TOs.

Because the project required a short turnaround, our engineers used 

Computational Fluid Dynamics (CFD) in the early stages of the design 

process to assess the mixing and performance of the new TO design. 

Due to low O2 and very high H2O levels in the dryer exhaust gas, 

mixing performance was critical for combustion stability and VOC  

and CO destruction.

A “detailed kinetic reaction mechanism” analysis was also performed 

to determine the emission levels of CO and NOx leaving the TO. This 

approach helped to ensure the reduced emission limit requirements 

could be met under the increased production capacity.

The design accomplished the difficult task of maintaining 

stable combustion while using the dryer exhaust with its low O2 

concentration as a source of oxygen for combustion. Using this available 

oxygen reduced the amount of fresh air required for combustion, thus 

reducing the amount of fuel required for operation.

The TO design also utilized proprietary technology to maintain low-NOx 

emissions. The existing dryer exhaust heat exchanger was removed 

since it was determined to be a source of downtime. A steam / air heat 

exchanger was recommended so that when available, excess steam  

could be used to preheat the combustion air to the TO. This steam / air  

exchanger eliminates the need to bypass flue gas around the boiler 

making it much simpler and more reliable than most comparable systems. 

Preheating the air with steam also results in additional fuel savings.

The Result
Equipment installation was completed within a tight timeframe; it took 

just seven days to remove the existing equipment and install our thermal 

oxidation equipment. Upon start-up and tuning, the system met the 

required emissions limits at the increased capacity and accomplished  

the following customer goals:

 + Improved fuel usage targets

 + Met minor source emissions limits even at the increased 

production capacity

 + Eliminated vibration problems

 + Met increased steam requirements

 + Increased uptime level with no unscheduled outages in the 

first year of operation, resulting in higher production and 

increased profit for the plant

At John Zink Hamworthy Combustion, the challenges facing global industry today inspire us to push 

the limits of pollution control science to help our customers operate more efficiently, cleanly and 

economically. In virtually every nation on earth, across the industries that shape our global economy, 

we drive the future of clean air.

Thermal Oxidizer Design Helps Ethanol Plant Increase Capacity Reliably


