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Important Notice

The information contained in these materials is for informational purposes only and is
provided “AS IS”, without warranties of any kind. Your use of the information contained
herein is at your sole risk. We expressly disclaim any express or implied representations,
warranties or guaranties, including without limitation, the implied warranties of
merchantability and fitness for a particular purpose. We will have absolutely no liability
(whether direct, indirect or consequential) in connection with these materials (and/or the
information contained therein) including without limitation, any liability for damage to person
or property. We also reserve the right to make subsequent changes to the materials without
prior notice. For purposes of this notification, “We” includes John Zink Company LLC and its
affiliates and their respective employees, partners, principles, agents and representatives,
and any third-party providers or sources of information or data.
This presentation is subject to copyright and the information presented is confidential and/or
proprietary to John Zink Company, LLC. Accessing, using, copying, and/or changing the
presentation or any part hereof is strictly prohibited

For information on patents and trademarks, see johnzinkhamworthy.com/legal-notices
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Introduction

 Air infiltration is sometimes called “tramp air”

 Tramp air = any air going into a heater not through the burners

Most fired heaters run at negative pressure so ambient air is pulled in through
openings

 Tramp air is a common problem for fired heaters:
 Many heaters are old & have developed cracks

 Some heaters have high draft levels that pulls in air through openings

 Lots of penetrations through heater walls that are not well-sealed

 Improper management of burner dampers

 Process burners designed for all combustion air to come through them
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Effects on Heater Operations

 Increased NOx

 High CO & Combustibles

 Flame Impingement

 Afterburning in the Convection Section

 Reduced Heater Efficiency

 Could limit heater draft (e.g., when
induced draft fan or stack damper full
open)
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Reduced Heater Efficiency

 Ambient air much cooler than flue gas & absorbs energy that is carried out the stack

Time (min.) 0 1

Temp (degF) 1643 1565

Draft (in. WC) 0.32 0.21

O2 (%) 2.7 7.2
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Long, lazy flames
impinge on convection
section

Overheating of
convection tubes

Air leaks into convection
section causing after-
burning

Increased air leakage

Heater Pressure too Negative
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Typical Air Leakage Sources

 Convection Section

 Header Boxes

 Process Tube
Penetrations

 Sight Ports / Access Doors

 Explosion/Pressure Relief
Doors

 Air Registers Open on
Out-of-Service Burners

 Broken Steam Line
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Corrective Actions

 Adjust draft & O2 to proper levels
 Make sure stack dampers for adjusting draft are operational
 Make sure burner registers/dampers for adjusting excess O2 are operational

 Seal leaks
 Ceramic blanket
 Engineered tube seals
 Braided rope gasket
 High temperature (500°F) silicone sealant
 Weld/fix cracks

 Close sight ports when not in use
 Make sure sight ports are closed after usage
 Consider replacing sight ports with sealed design

 Close air registers on out-of-service burners
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Locating Leaks

 Dark spots inside heater

 Paint missing / discoloration

 Smoke testing

 Flow indicator

Who is responsible for identifying
leaks?
 Operators

 Inspectors

 Engineers

 Automated monitoring capabilities
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Smart Combustion™ Optimization in Fired Heaters

Ember™

Equipment
Design

Algorithms

ZoloSCAN™

Computational
Models
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Smart Combustion™ Optimization

• Ember™

• Computational Models
Software

• ZoloSCAN™

• Flame sensing
Sensors

• SOLEX™ Burner

• Retrofittable IIoT Devices
Equipment Solutions

• Monitoring and diagnostics

• Technical and maintenance services
Service

Operations Transformation

Prioritized
Optimization

and
Autonomous

Control
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Ember Technology Insights

Operations
Optimization

• Safety

• Recommended air register settings

• Firing rate distribution

• Emissions

Predictive
Maintenance

• Tip plugging / gas leaking

• Tramp air quantification

• Burner airside maintenance indication

• Tube metal temperatures (TMT)’s and
hotspots

AI Advanced
Process
Control

• Dynamic safety trip points

• Multi-variable optimization
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SOLEX™ Automated Operation
Process Variable Driving Change

e.g. Coil Outlet Temperature (COT)

Target
Excess Air

AIRmix™
fuel gas flow

COOLmix™
fuel gas flow

Duct
Pressure

P Autoignition Permissive not met

Target
NOx

P Autoignition Permissive met

P P
SP Set Point

XX Operator Input

Ember

Critical burner
operating variables

Desired equipment
performance

Capability to improve set point predictions
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Typical “Global” Combustion Control

Global set-
points

MeasureControl
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Smart Combustion Control for SOLEX

Global set-points

Measure

Smart Combustion
Insights

(calculation / model based)

Control

Ember™

A Virtual Combustion Assistant

Take existing measurements,
compute in the cloud, receive

operational insights, equipment health
diagnostics, and instrumentation

validation capability.
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Value Proposition

 Improve safety

 Reduce emissions

 Reduce fuel consumption

 Increase production

 Increase run-length

 Increase equipment life

 Reduce unplanned events

O2

Efficiency

CO

NOx

Air to Fuel Ratio

Optimum

Temp
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Conclusions

 Tramp air leakage is a big problem with lots of bad consequences

 Lots of potential sources for air leaks

 Larger leaks usually easy to find

 Seal up leaks to minimize tramp air infiltration
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Questions?



Thank You!


