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Back in the late 1950’s, an innovative new way of cooking product in the meat 

processing industry was discovered — an innovation that is still in use in 

industrial smokehouses and dehydrators today.

This innovation incorporated the use of alternating dampers in forced-air 

ovens so air from a single fan could be delivered to product on racks.

The alternating dampers on either side of the oven create two opposing 

airstreams in the oven cabinet. The location where these opposing airstreams 

collide is called the breakpoint.

What is the Breakpoint?

The location where two opposing airstreams 

in the oven cabinet collide and move either 

horizontally or vertically through the cabinet 

(depending on location of breakpoint) to cook 

product is referred to as the Breakpoint.

Breakpoint Defined
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The breakpoint is formed by a combination of the fan, alternating dampers, 

and the corresponding high and low velocity airflows created in the oven.

Airflow created by the fan enters the supply duct and hits the alternating 

dampers. The damper that is set to block the duct creates the low velocity 

airflow while the damper set to open creates the high velocity airflow. These 

differing airflows are on opposing sides of the oven.

The high velocity airflow travels down the oven wall, across the floor, and up 

the opposing side. The low velocity airflow travels a much shorter distance, 

hence being low velocity.

The collision of the low velocity airflow and the high velocity airflow causes 

the air to break towards the center of the oven — forming the breakpoint.

When formed correctly, the breakpoint has enough velocity to penetrate 

through the product on your rack before the air is drawn back to the return 

duct. It’s this breakpoint air that ultimately cooks your product.

How is the Breakpoint
Formed?

The Breakpoint the most 

important aspect of an 

oven, as it is responsible 

for cooking your product.
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As already mentioned, it is the air in the breakpoint that actually cooks your 

product.

The velocity of the breakpoint air as it moves across product on the rack 

essentially wipes away a layer of cold air surrounding the product and 

replaces it with hot air. 

The hot air left behind is eventually transferred to the product, cooking it to 

the required temperature.

How the Breakpoint
Cooks Your Product
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The breakpoint plays a critical role in the consistency of your product and is 

often to blame for poor product yields (or the remaining weight of your 

product after cooking).

Most smokehouses offer only a handful of breakpoint locations in the oven 

— meaning product closest to those breakpoints get cooked faster and more 

thoroughly, while product furthest from the breakpoints cooks slower.

The varying rates of cooking caused by fewer breakpoints in the oven leads to 

higher yield gaps: where some product on your rack is over cooked and other 

product is cooked just right.

As you have likely experience, this results in inconsistent product yields and 

coloring. The product closest to the breakpoint often can be burnt, darker, 

and in some cases, needs to be thrown out, while product furthest from the 

breakpoint achieves the color desired.

Imagine the difference in your product if there were more breakpoints in the 

oven! Rather than needing to overcook the product closest to the breakpoint 

so that product furthest from the breakpoint can be cooked, there would be 

more breakpoints — meaning less product would be away from the 

breakpoint.

When there are more breakpoints in the oven, you eliminate those cold spots 

and your product cooks more consistently.

How the Breakpoint
Affects Product Consistency

A typical oven creates a cold spot in the in 

the top middle of the rack and hot spots on 

the bottom corners — giving you darker, 

drier product in the hot spots and lighter, 

less dry product in the cold spots. If you can 

create more breakpoints and control where 

they go, you can eliminate the cold spots 

and achieve consistency in your product.

Product Consistency



Controlling the
Breakpoint

Controlling the location & duration of the breakpoint is key

to consistent yields and product coloring.
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There are two methods widely used to control the breakpoint in a smokehouse or dehydrator:

Ways to Control the Breakpoint

Dual Fans
The oven is built with two identical fans that operate in opposition to each other in 

order to create the high and low velocity air streams. All the work of creating and 

controlling the breakpoint lies in the how the fans work in relation to each other.

• More of an electrical solution than mechanical

• Requires complex design and controls

• Service Technician is needed to make simple repairs

• Can’t achieve maximum allowable velocity in the oven without two large fans

• Very expensive

Alternating Dampers
The oven is built with a set of alternating dampers in the cabinet’s air supply duct. 

These dampers are set opposite of each other in a 90° formation to create the high 

and low velocity air steams. The dampers create and control the breakpoint.

• More mechanical for a simpler design

• Controls are easier to use and operate

• Maintenance department is typically able to maintain and repair 

• Maximum allowable velocity is easy to create with one fan

• Less expensive
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There are five main factors that help create and allow you to control a strong breakpoint 

throughout the oven: 

• Angle of where the wall hits the floor

• Supply duct design and depth

• Shape of the return duct

• Design and placement of the oven trucks

• Damper positioning

When all five factors are applied correctly, you are able to control the location and 

duration of the breakpoint to optimize your cook cycle and increase product 

consistency and yields.

Design Factors that 
Affect the Breakpoint

Wall to Floor Design Angle
The design of how the side walls and floor meet will either enhance or degrade 

the velocity of the air streams, resulting in either a stronger or weaker breakpoint, 

respectively. Many oven manufacturers use a 90° or 45° angle between the walls and 

floor, which results in the air stream degrading once hit hits those angles.

A radius, or cove, design along the bottom of the walls gently pushes the airstream 

along the floor, maintaining the air stream velocity and resulting in a stronger 

breakpoint to make it across the rack and evenly cook product.
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Supply Duct Design and Depth
The design of the supply duct plays a large role in enhancing or degrading the 

breakpoint. The typical cone design found in most ovens allows the high and low 

velocity airstreams to bounce around the cabinet, resulting in overcooking product 

on the edges and bottom of the cart.

A knife-point design with a width of around 1” keeps the high and low velocity air-

streams along the oven walls to maintain velocity and make the breakpoint stronger 

when the airstreams collide.

Shape of Return Duct
A study sponsored by the National Institute of Food and Agriculture, found when 

one supply slot was fully open and the other was closed, the Venturi effect actually 

pulled the air across the cabinet with only a slip-stream pulled up into the return 

duct. This discovery led them to develop a re-designed return duct that extended the 

duct down into the cabinet to reduce the Venturi effect. The new extended return 

duct not only reduced the pull of the Venturi, it also unexpectedly produced the 

most uniform, highest velocity airflow of all the test runs. The anemometer and fog 

machine data showed that the extended return duct favored pulling air through the 

historically “cold-spot” that exists at the top-center of conventional designs -- gener-

ating the most uniform airflow and higher velocity air through all areas of the cabinet, 

including the “cold-spot.”  Using the extended-return duct in combination with the 

variable-width supply slots created much more uniform air velocities through the 

“cold-zone” at the top-center of the cabinet than conventional designs. Also, when 

used in further combination with the new high-volume air kit, the air velocities were 

measurably more uniform and almost double those of conventional designs.
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Placing a truck in your oven affects the flow of the high and low velocity airstreams 

that create the breakpoint. Any obstruction in the oven cabinet will cause the air 

flow to change — meaning the design and placement of the trucks you use in your 

oven is critically important.

Breakpoint and Oven Trucks

Gaps in the Oven
Proper airflow in an oven requires a 12” gap on the side walls and along the bottom 

of trucks to maintain the high and low velocity airstreams in order to create the 

breakpoint. The gap between carts in a double wide over should be NO MORE than 

12”, otherwise a chimney effect is created and the airstreams move up to the return 

duct before creating the breakpoint.

Proper Truck Loading
How you load the trucks in an oven affects the high and low velocity airstreams as 

well. The optimal loading pattern is to fully load the oven; however, when only par-

tially loading an oven, you should follow the guidelines laid out below to maintain 

the proper airflow to create a strong breakpoint.

Correct
Loading
of Oven

Incorrect Oven Loading

Air will naturally flow across 
this area of the oven as there 
is no resistance, rather than 

where the trucks are.
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Truck Design
The design of the rack used in the smokehouse can greatly affect airflow in the oven, 

and hinder the formation of the breakpoint.

As mentioned above, the high velocity airflow travels down the wall of the oven and 

across the floor to meet the low velocity airflow. In other words, it must travel under 

the rack in the oven.

Any obstructions in the path of the high velocity airflow can slow down or stop the 

airflow.

A smokehouse rack designed with a low clearance (less than 12”) will cause an 

airflow obstruction in the oven. This low design essentially creates a “wall” on the 

floor of the oven, breaking the high velocity airflow and affecting where the 

breakpoint occurs.

In order to keep the high velocity airflow from being obstructed, the rack should 

have minimal obstructions up to 12 inches from the floor.

Truck Design Guidelines
• Unobstructed Sides

• Supports on Front of Truck

• 12” Floor Clearance

• 2 Wheel Design

Proper Design

• Unobstructed Sides

• Supports on Front 

of Truck

• 12” Floor Clearance

• 2 Wheel Design

Improper Design

• Obstructed Sides

• Framework Blocks 

Airflow

• 3 Wheel Design 

Blocks Airflow
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The final piece of the breakpoint puzzle is damper positioning. The ability to position 

the dampers at varying degrees and keep them in place for long periods of time 

(rather than a continual rotation), allows you to control exactly where the breakpoint 

occurs in the oven.

The breakpoint needs to be positioned at the height of the product, not too high, 

which bypasses the product envelope, and not too low that it is not directing airflow 

to the upper corners of the product envelope.

Adjusting the angle of the dampers allows more or less airflow into the oven cabi-

net. As the dampers adjust, the velocity of the air released changes — either increas-

ing or decreasing the high velocity airflow to go further or less in the oven. When 

the airflows change velocity, the point where they collide (the breakpoint) changes 

locations in the oven.

The speed at which the breakpoint moves is dependent upon the damper shaft’s 

revolution per minute.

In order to get good heat transfer and enough exposure to the oscillating airflow for 

even drying of product, the RPM of the supply airflow dampers should run between 

0.25 and 0.5 RPM, or its equivalent if the dampers move back and forth from 0 de-

grees to 90 degrees.

Damper Positioning

The position of the dampers in relationship to each other 

(circled in red) changes where the breakpoint occurs. 

When you control the position of the dampers, you can 

control exactly where the breakpoint occurs in your oven 

— allowing you to reduce cold spots on the truck so your 

product cooks consistently.

Breakpoint Movement
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Total Flow Control™ is a patented oven airflow control package that enables 

users to control the location and duration of the breakpoint within the oven 

— making Fusion Tech Ovens truly all about the airflow.  Users can eliminate 

cold spots (areas of the rack that are not cooking consistently) by simply ad-

justing the graphical interface on the touch screen.

Total Flow Control™ breaks the oven down into multiple zones — up to 5 

zones on each wall and up to 5 zones across the oven floor — where airflow 

can be directed, giving you control over every square inch of your oven. 

Customers have reported up to 6% increase in yields, up to 30% increase 

in truck capacity, and increased product consistency using Total Flow 

Control™.

The design is simple: input the number of seconds you want the breakpoint 

to stay in a specific zone, and Total Flow Control™ positions and stops the 

dampers to keep air flowing in that zone.

You’ll notice the difference in your product after the first batch.

Features
• Multiple Zones for Airflow

• Set Independent Time for Each Zone

• Never Needs to be Homed

• Maintenance Friendly Electronics

• Alarm & Fault History Reports

Benefits
• Increase capacity by up to 30%

• Increase product yields by up to 6%

• Increase moisture consistency

• Increase product consistency

• Increase product color consistency 

(product color identical instead of 

different shades)

• Process all products consistently & 

efficiently — hung or screened

T O TA L  F L O W  C O N T R O L ™

Ultimate control over the breakpoint

Mike Fullard  |  Just Mike’s Jerky

“Fusion Tech’s Total Flow Control® system allows me to con-

centrate the airflow virtually anywhere I want in the oven, so 

it allows me to put more capacity on a rack and still maintain 

excellent consistency. I basically get two smokehouses in one 

with the Fusion Tech smokehouse, a horizontal and a vertical 

smokehouse. The Fusion Tech oven gives me better consistency 

and 20% more capacity per rack.

“
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