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Overview of Dataset and Analysis Approach
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Overview of Dataset and Analysis Approach

Data Available for Analysis

 Selected Chartable T11 test results will available C of A data for chartable 

tests (n = 59) 

 Operational variables analyzed:

• Average Power (APWR)

• Average Front Exhaust Manifold Temp (APTRUFT)

• Average Rear Exhaust Manifold Temp (APTRURT)

• Average Tailpipe Temp (ATAILPT)

• Average Exhaust CO2 (AECO2)

 Pass/Fail variables analyzed:

• Soot(@12cSt)

• Soot4

• Soot5

 Analysis Methods:

• Mixed (forward/backward) stepwise regression analysis with p < 0.10 

• Partial Least Squares (PLS) with VIP pruning
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Overview of Data and Analysis Approach

Independent variable data included in the analysis are 

listed below

 Lab and reference oil data coded with indicator variables {0,1}

Operational variable analysis will include reference oil variables

Pass/Fail Parameters analyzed results {Soot4, Soot(@12cSt), 

Soot5}

Fuel_Age T60_PERCENT

AcidNUM T70_PERCENT

POLYN_AROM T80_PERCENT

SFC_AROM T90_PERCENT

Bot_Sed_Water T95_PERCENT

CARBON EBP

HYDROGEN LOSS

NET_HEAT_COMB_MJ-KG RESIDUE

CETANE_INDEX FLASH_Pt_PenskyMartens

CETANE_NUM Oxid_STAB

IBP PartMatter

T5_PERCENT PourPoint

T10_PERCENT SG

T20_PERCENT API_Grav

T30_PERCENT SULFUR_D5453

T40_PERCENT KV40C

T50_PERCENT

Fuel C of A VariablesLab Variables

Lab_A

Lab_B

Lab_D

Lab_F

Lab_G

Lab_G1

Ref Oils

 RO_820-2

  RO_820-3

 RO_822-1

 RO_822-2
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Overview of Data and Analysis Approach

Operational Data Review

A number of observations are suspected outliers and were removed 

from the data set
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Overview of Data and Analysis Approach

Operational Data Review

Operational data with suspected outliers removed
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Overview of Data and Analysis Approach

Need to be cautious when interpreting analysis results -

due to Multicollinearity

Principal Component Analysis (PCA) and color map indicates 

collinear relationships between the fuel property variables

• PCA indicates that 80% of the variation is explained in 7 Factors

• Red/Blue colors in Correlation Map indicate high (r) correlations

Correlation MapPCA Summary
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Analysis of Operational Variable Data & Fuel Properties
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Analysis of Average Power Data

Predictive Modeling results:

Stepwise regression with mixed selection (p < 0.10)

• Model suggests some fuel parameters are statistically significant

– Hydrogen, Cetane Num, T5_Percent, and Sulfur_D5453

Partial Least Squares identifies similar results (VIP pruning = 0.8)

Partial Least SquaresStepwise Regression
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Analysis of Average Power Data

Plot of identified model related factors is shown below:
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Analysis of Front Exhaust Manifold Temp Data

Predictive Modeling results:

Stepwise regression with mixed selection (p < 0.10)

• Model suggests some fuel parameters are statistically significant

– Bot_Sed_Water, SpecificGravity

Partial Least Squares identifies similar results (VIP pruning = 0.8)

Partial Least SquaresStepwise Regression
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Analysis of Front Exhaust Manifold Temp Data

Plot of identified model related factors is shown below:
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Analysis of Rear Exhaust Manifold Temp Data

Predictive Modeling results:

Stepwise regression with mixed selection (p < 0.10)

• Model suggests one fuel parameter is statistically significant

– Loss

Partial Least Squares identifies similar results (VIP pruning = 0.8)

Partial Least SquaresStepwise Regression
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Analysis of Rear Exhaust Manifold Temp Data

Plot of identified model related factors is shown below:
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Analysis of Average Tailpipe Temperature

Predictive Modeling results:

Stepwise regression with mixed selection (p < 0.10)

• Model suggests one fuel parameter is statistically significant

– KV40C

Partial Least Squares identifies similar results (VIP pruning = 0.8)

Partial Least SquaresStepwise Regression
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Analysis of Average Tailpipe Temperature

Plot of identified model related factors is shown below:
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Analysis of Average Exhaust CO2(%)

Predictive Modeling results:

Stepwise regression with mixed selection (p < 0.10)

• Model suggests some fuel parameters are statistically significant

– Cetane_Index and Flash_Pt_PenskyMartens

Partial Least SquaresStepwise Regression
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Analysis of Average Exhaust CO2(%)

Plot of identified model related factors is shown below:
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Analysis of Soot4

Predictive Modeling results:

Stepwise regression with mixed selection (p < 0.10)

• Model suggests some fuel parameters are statistically significant

– AcidNum, SFC_Arom, Carbon, T10_Percent, and Loss

Partial Least SquaresStepwise Regression
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Analysis of Soot4

Plot of identified model related factors is shown below:

http://www.aftonchemical.com/
http://www.aftonchemical.com/


AftonChemical.com

Analysis of Soot(@12cSt)

Predictive Modeling results:

Stepwise regression with mixed selection (p < 0.10)

• Model suggests no fuel parameters are statistically significant

Partial Least SquaresStepwise Regression
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Analysis of Soot(@12cSt)

Plot of identified model related factors is shown below:
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Analysis of Soot5

Predictive Modeling results:

Stepwise regression with mixed selection (p < 0.10)

• Model suggests PourPoint parameter is statistically significant

Partial Least SquaresStepwise Regression
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Analysis of Soot5

Plot of identified model related factors is shown below:
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Analysis of T11 Fuel Property Data

**Caution** regarding interpreting analysis results:

Due to the multicollinearity relationships between fuel properties, 

follow-on designed experiments would be necessary to provide 

additional evidence to confirm conclusions found in this analysis
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Plots of T11 Fuel Properties vs. Pass/Fail Parameter Data
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Plots of T11 Fuel Properties vs. Operational Variable Data
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