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What does it take to design a burner?

Process Burners
Ethylene Heater

Located at a … Site
as part of a … Quotation
for a … Customer
burning a particular … Fuel
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What does it take to design a burner?
Input Variables

Quote: Customer Info, ERP interface …
Site: Air Temp, Elevation, RH …
Furnace: BWT, O2, Spacing …
Burner: Type, Qty, Configuration, Materials, APH, Draft, Heat Rel …
Fuels: Composition, Pressure, Temperature …
Test: Points, Conditions, Measurements …

Intermediate Calculations
Fuel Properties, Flue Gas Properties, Burner Sizing and 
Configuration, Constraints …

Output Variables
Emissions: NOx, CO …
Flame Length, Width, Heat Flux …
Cost Estimates

Documents
BDS, BEDI, TRA, Form 100, Test Procedure, Cost Estimates, Test 
Sch Req, Test KO, Pro-E file, Cap Curves …
…
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394 Attributes

captured on

43 Forms

What does it take to design a burner?
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How Did 
We Capture 
Knowledge?

How did we get experts to cooperate?
85% is pedestrian engineering
15%: developed targeted questions in the following 
way

Reduction of Practice to Process
Back-to-front approach: started from output 
documents and worked backwards
Developed process map 

40+ documents → 400 objects/attributes
defined object/attribute states (list, numeric, 
Boolean, date)

Mapped objects/attributes to GUI
Added known algorithms/procedures/math models

Construction of New Algorithms/Procedures/Models

CLEAN COMBUSTION. CLEAR SOLUTIONS.™

82007 JOHN ZINK COMPANY, LLCC

Declared
Knowledge

Tacit Knowledge

Gaps in
Knowledge

PRIOR STATE
Don’t automate a 
bad process! 

Knowledge   
Capture

Universe of
Knowledge

Pseudo-

knowledge
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Declared Knowledge
(expanding)

Gaps in
Knowledge
(shrinking)

ON-GOING STATE

Tacit
Knowledge
(shrinking)

Universe of
Knowledge

Pseudo-

Knowledge

(shrinking)

Impetus for the   
Project: 

Knowledge   
Capture
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Quote
Order

Site
Furnace(s)
Test

Burner(s)

Fuel(s)

Hierarchy
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Input:
Graphical Users 
Interface (GUI)

Calculation Engine
Emissions (NOx, CO, flame

dimensions, heat flux, 
stoichiometry…)

Screen Output:
Graphical Users 
Interface (GUI)

Inference
Engine

Socrates*

Paper Output:
Burner Data Sheet,
Heat Flux Graphs 
Many Other Forms

Excel†

Data Storage

SQL Server†

Proposal
Generator

Inquiry

Word†

Fort NOx OVERALL ARCHITECTURE

Word Doc
(Proposal)

Excel Docs
(Attachments)
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LL

Inside
Sales

Outside 
Sales

Customers

Technical
Resources

DEDICATED SERVER

(*Socrates is a TM of Cincom)

†SQL Server, Word, and Excel are trademarks of Microsoft Corp.
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ABC Burner
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B-101 16     ABC       16      8.00          
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F-101           ABC                16         16
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Conclusions

John Zink Co. has successfully automated its 
Phase I burner design and quotation process
KM principles were vital to the program’s 
success
Validated back-to-front approach for program 
development and converting tacit knowledge to 
declared knowledge


