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Project Objective

“The objective of this project is to design an integrated system that generates a bill of 

materials for a given aftermarket compressor using records provided by Danfoss's 

investigation and planning team”
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Project Background
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Receive Compressor Inspection Planning Pack & ShipProduction

What’s the Process?
Where we come in
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Solution

MATLAB Script

Bill of Materials

Set of Input Files

Manual Inputs



Department of Mechanical 

Engineering

8

Julian Villamil

System 

Inputs Metrics

Decision 

Making 

Output 
Consolidates compressor 

part data in one location

MATLAB Designer App GUI Template
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Allows user to select 

input file

Selects the output 

path of the BOM

Input Field to get 

relevant information 

What the App Looks Like Now
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Allows user to select 

input file

Opens modal dialog 
box of current folders

[file,path,index] = 
uigetfile

Stores Filename and 
path

uigetfile

A = 
importdata(filename);

Loads the data into 
the array A

Tabulate the Array

Importdata

Upload Function
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Allows user to select 

input file

Selects the output 

path of the BOM

Inputs to get the 

static BOM

What the App Looks Like Now
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Selects the output 

path of the BOM

Opens modal dialog 
box of current 
directory

selectpath = uigetdir

Creates Output File 

uigetdir

Export Function
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Allows user to select 

input file

Selects the output 

path of the BOM

Inputs to get the 

static BOM

What the App Looks Like Now

Julian Villamil



Department of Mechanical 

Engineering

14

Inputs to get 

relevant 

information

B is now a string B = “input”
Field Text B = 

app.Edit.Field.Value

Insert Field Text Function

Julian Villamil
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Steps for replacement:
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Julian Villamil

• Compressor part 
number obtained to get static 
BOM

• MO is made with 
new components (BOM 
is adjusted)

• After repair BOM is validated

• Repair order comes in

• Components assessed:

• CAP assembly, 
IGBT, PMW, SCR 
Manifold

Conversation with Planner
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Problem’s the planner faces:
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Uncertainty of 
success for 
future part 

replacements

Limited 
amount of 
correct info

Quality issue 
with inputs

Too much of 
the process is 

manual

Conversation with Planner
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The program consists of several steps:

Manual Inputs

Input Files

Logic/Processing

Output File

MATLAB Functionality
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• Component Numbers
• These are the part numbers associated with each 

individual part found on the compressor

• These numbers are typically written down by hand 

and must be entered into the script manually

• Component Number Quantity
• Each component has an associated quantity

• Entered manually alongside the component 

numbers

MATLAB Inputs
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• Manufacturing Order Number:
• The way of tracking the manufacturing changes

• Follows the compressor down the line 

• Compressor Part Number:
• Determines what Static BOM is to be used

• This helps determine how the script functions

MATLAB Inputs
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• The code requires two separate inputs files:
• SAP Static BOM input file

• A bill of materials that comes stock for a 

given compressor repair.

• These are parts that will get replaced 

regardless 

• Downloaded from SAP

• BOM Lookup input File

• Contains a list of all possible parts

• Comments about part replacements

• Compressor part numbers with their 

associated Static BOM

Input Files
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Static BOM
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Comment Section Static BOM Lookup

BOM Lookup File
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• Existence:
• Does the component exist?

• Did the inspector write down the 

component number correctly

• Did the script operator copy it over 

correctly

• If the component does not exist:

• The correct component needs to be 

found

• This is done by contacting the operator 

• Or by referencing a previously approved 

part list of the same compressor part 

number

Logic/Processing
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• Alert the user when an incorrect 

component number is entered.
• Prompts the user to enter the 

correct value

• The user can enter or skip and 

continue entering other parts.

• In the output file, incorrect parts 

are displayed in the notes

Incorrect Part Number: Please enter a 

new part number, or enter 'S' to skip

S New part #

Skips part

Replaces with 

new part 

number

Prompt

Input

Output

Logic/Processing
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• The code will alert the user when 

they have entered duplicate items.
• It will allow the user to edit the 

selection

• Or it will allow them to delete the 

selection if it is a duplicate.

Duplicate Item: Select 'e' to edit and 

'd' to delete selection

d e

Deletes 

Selection
User can edit 

selection

Prompt

Input

Output

Logic/Processing
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• Lookup tool determines if an item 

is already on the static BOM.
• If so, the component will not be 

added to the final BOM

• If not, it will be added

Is item already on the static BOM

yes no

Component is 

not added to 

final BOM

Component is 

added to final 

BOM

Prompt

Input

Output

Logic/Processing
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• Finally, the code will export 

the bill of materials
• Exported as an excel file

• Contains component 

numbers of static BOM + 

added components

Output
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• Automate the manual inputs by changing the process
• Could scan in the parts instead of writing them down by hand

• Use scripting feature in SAP to automatically export the correct static BOM 
when requested

• Implement existing logic into code

• Write a process manual

• Need to validate script with correct BOM

• Review changes with Guido
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Future Work

Alex Wilson
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Questions?
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Backup Slides
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Scanner System  
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• Danfoss has a current scanning 

system

• Danfoss also has a quality control 

department
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Future Aftermarket Repair Programs
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Morphological Chart
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Morphological Chart

Coding Language Python MATLAB C

Quality Control Method Pareto 

Analysis

Stratification Statistical Sampling

Inventory Control Method Six Sigma Drop shipping Lean Manufacturing
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Binary Pairwise
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House of Quality
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First Pugh 
Chart
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Second 
Pugh Chart
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Third Pugh 
Chart

39



Department of Mechanical 

Engineering

Target 
Catalog
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Survey
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Customer Satisfaction Survey 

Question

1 = unacceptable 2 = poor 3 = satisfactory

4 = good 5 = excellent

Order of Satisfaction

1 2 3 4 5

How aesthetically appealing is the display of the product? 

Is the code readable, organized, and reproducible?

How does the product compare to the previously used 

method?
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Criteria Comparison Matrix [C]

Speed

Storage 

Capacity

Accurac

y

Usabilit

y Aesthetic Maintainability Compactness

Reliabilit

y

Speed 1 3 5 3 0.33 5 3 5

Storage Capacity 0.33 1 5 0.33 0.20 3 1 3

Accuracy 0.20 0.20 1 0.33 0.20 0.33 0.33 1

Usability 0.33 3 3 1 0.33 3 1 3

Aesthetic 3 5 5 3 1 5 5 5

Maintainability 0.20 0.33 3 0.33 0.20 1 0.33 1

Compactness 0.33 1 3 1 0.20 3 1 3

Reliability 0.20 0.33 1 0.33 0.20 1 0.33 1

Sum 5.60 13.87 26 9.33 2.67 21.33 12 22

AHP
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Normalized Criteria Comparison Matrix

Speed

Storage 

Capacity Accuracy Usability Aesthetic Maintainability Compactness Reliability

Criteria 

Weight 

(W)

Speed 0.179 0.216 0.192 0.321 0.125 0.234 0.250 0.227 0.218

Storage Capacity 0.060 0.072 0.192 0.036 0.075 0.141 0.083 0.136 0.099

Accuracy 0.036 0.014 0.038 0.036 0.075 0.016 0.028 0.045 0.036

Usability 0.060 0.216 0.115 0.107 0.125 0.141 0.083 0.136 0.123

Aesthetic 0.536 0.361 0.192 0.321 0.375 0.234 0.417 0.227 0.333

Maintainability 0.036 0.024 0.115 0.036 0.075 0.047 0.028 0.045 0.051

Compactness 0.060 0.072 0.115 0.107 0.075 0.141 0.083 0.136 0.099

Reliability 0.036 0.024 0.038 0.036 0.075 0.047 0.028 0.045 0.041

Sum 1 1 1 1 1 1 1 1 1

AHP
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Consistency Check

{Ws}=[C]{W} 

Weighted Sum Factor {W} Criteria Weights

Cons={Ws}./{W} 

Consistency Vector

1.932 0.218 8.854

0.834 0.099 8.393

0.298 0.036 8.274

1.087 0.123 8.841

2.986 0.333 8.969

0.417 0.051 8.221

0.844 0.099 8.553

0.345 0.041 8.391

λ=8.562

CI= (λ-n)/(n-1) = (8.562-8)/(8-1)=.0803

CR= CI/RI=.0803/1.4=.0574

CR < 0.1

AHP
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Speed Comparison Norm

Script and 

Database A.I.

Digital 

Library

Design 

Alternative 

Priorities

Script and Database 0.091 0.130 0.048 0.090

A.I. 0.455 0.652 0.714 0.607

Digital Library 0.455 0.217 0.238 0.303

Sum 1 1 1 1

Consistency Check

{Ws}=[C]{W} 

Weighted Sum 

Factor

{W} Criteria 

Weights

Cons={WS}./{

W} Consistency 

Vector

0.272 0.090 3.031

1.965 0.607 3.238

0.954 0.303 3.145

λ=3.138

CI= (λ-n)/(n-1) = (8.562-3)/(3-1)=.069

CR= CI/RI=.0803/0.52=0.132

AHP
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Storage Capacity Comparison Norm

Script and 

Database A.I. Digital Library

Design 

Alternative 

Priorities

Script and Database 0.143 0.143 0.143 0.143

A.I. 0.714 0.714 0.714 0.714

Digital Library 0.143 0.143 0.143 0.143

Sum 1.000 1.000 1.000 1.000

Consistency Check

{Ws}=[C]{W} 

Weighted Sum 

Factor

{W} Criteria 

Weights

Cons={WS}./

{W} 

Consistency 

Vector

0.429 0.143 3

2.143 0.714 3

0.429 0.143 3

λ=3

CI= (λ-n)/(n-1) = (3-3)/(3-1)=0

CR= CI/RI=0/0.52=0

AHP



Department of Mechanical 

Engineering

47



Department of Mechanical 

Engineering

48



Department of Mechanical 

Engineering

49



Department of Mechanical 

Engineering

50



Department of Mechanical 

Engineering

51



Department of Mechanical 

Engineering

52



Department of Mechanical 

Engineering

53

Usability Comparison Norm

Script and 

Database A.I.

Digital 

Library

Design 

Alternative 

Priorities

Script and Database 0.231 0.217 0.333 0.260

A.I. 0.692 0.652 0.556 0.633

Digital Library 0.077 0.130 0.111 0.106

Sum 1 1 1 1

Consistency Check

{Ws}=[C]{W} 

Weighted Sum 

Factor

{W} Criteria 

Weights

Cons={WS}./

{W} 

Consistency 

Vector

0.790 0.260 3.033

1.946 0.633 3.072

0.320 0.106 3.011

λ=3.137

CI= (λ-n)/(n-1) = (3.137-3)/(3-1)=0.069

CR= CI/RI=0.069/0.52=0.132

AHP
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Accuracy Comparison Norm

Script and 

Database

A.I

. Digital Library

Design 

Alternative 

Priorities

Script and Database 0.143 0.2 0.077 0.140

A.I. 0.429 0.6 0.692 0.574

Digital Library 0.429 0.2 0.231 0.286

Sum 1 1 1 1

Consistency Check

{Ws}=[C]{W} 

Weighted Sum 

Factor

{W} Criteria 

Weights

Cons={WS}./

{W} 

Consistency 

Vector

0.427 0.140 3.049

1.853 0.574 3.230

0.897 0.286 3.133

λ=3.039

CI= (λ-n)/(n-1) = (3.039-3)/(3-1)=0.019

CR= CI/RI=0.019/0.52=0.037

AHP
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Aesthetic Comparison Norm

Script and 

Database

A.I

. Digital Library

Design 

Alternative 

Priorities

Script and Database 0.2 0.2 0.2 0.2

A.I. 0.6 0.6 0.6 0.6

Digital Library 0.2 0.2 0.2 0.2

Sum 1 1 1 1

Consistency Check

{Ws}=[C]{W} 

Weighted Sum 

Factor

{W} Criteria 

Weights

Cons={WS}./

{W} 

Consistency 

Vector

0.6 0.2 3

1.8 0.6 3

0.6 0.2 3

λ=3

CI= (λ-n)/(n-1) = (3-3)/(3-1)=0

CR= CI/RI=0/0.52=0

AHP
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Maintainability Comparison Norm

Script and 

Database

A.I

. Digital Library

Design 

Alternative 

Priorities

Script and Database 0.2 0.2 0.2 0.2

A.I. 0.6 0.6 0.6 0.6

Digital Library 0.2 0.2 0.2 0.2

Sum 1 1 1 1

Consistency Check

{Ws}=[C]{W} 

Weighted Sum 

Factor

{W} Criteria 

Weights

Cons={WS}./

{W} 

Consistency 

Vector

0.6 0.2 3

1.8 0.6 3

0.6 0.2 3

λ=3

CI= (λ-n)/(n-1) = (3-3)/(3-1)=0

CR= CI/RI=0/0.52=0

AHP
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Compactness Comparison Norm

Script and 

Database A.I.

Digital 

Library

Design 

Alternative 

Priorities

Script and Database 0.231 0.429 0.2 0.286

A.I. 0.077 0.143 0.2 0.140

Digital Library 0.692 0.429 0.6 0.574

Sum 1 1 1 1

Consistency Check

{Ws}=[C]{W} 

Weighted Sum 

Factor

{W} Criteria 

Weights

Cons={WS}./

{W} 

Consistency 

Vector

0.897 0.286 3.133

0.427 0.140 3.049

1.853 0.574 3.230

λ=3.137

CI= (λ-n)/(n-1) = (3.137-3)/(3-1)=0.069

CR= CI/RI=0.069/0.52=0.132

AHP
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Reliability Comparison Norm

Script and Database

A.I

. Digital Library

Design 

Alternative 

Priorities

Script and Database 0.2 0.2 0.2 0.2

A.I. 0.6 0.6 0.6 0.6

Digital Library 0.2 0.2 0.2 0.2

Sum 1 1 1 1

Consistency Check

{Ws}=[C]{W} 

Weighted Sum 

Factor

{W} Criteria 

Weights

Cons={WS}./{

W} 

Consistency 

Vector

0.6 0.2 3

1.8 0.6 3

0.6 0.2 3

λ=3

CI= (λ-n)/(n-1) = (3-3)/(3-1)=0

CR= CI/RI=0/0.52=0

AHP
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Final Rating Matrix

Selection Criteria Speed

Storage 

Capacity Accuracy Usability Aesthetic Maintainability Compactness Reliability

Script and Database 0.090 0.143 0.140 0.260 0.2 0.2 0.286 0.2

A.I. 0.607 0.714 0.574 0.633 0.6 0.6 0.140 0.6

Digital Library 0.303 0.143 0.286 0.106 0.2 0.2 0.574 0.2

{W} Criteria 

Weights

0.218

0.099

0.036

0.123

0.333

0.051

0.099

0.041

Concept

Alternative 

Value

Script and 

Database 0.184

A.I. 0.571

Digital Library 0.245

AHP

previously appraovedpreviously appraoved


