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I. Introduction 

Goal: 

• Studying the Linearity of SFC, Mass and Engine Size 

• Correlation between Engine Parameters 

• Creation of Simplified and More Extended SFC Models with High Accuracy 
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Conceptual 

Design Phase 

Preliminary 

Design Phase 

Detailed 

Design Phase 

https://cutt.ly/rEozIJo 

• Addressing of the Best 

Compromises in Terms 

of Weight and Costs 

• Information Gathering 

• Sketching of 

Possible 

Configurations      

exp. Wing length, 

engine size … 

• Deals with the Fabrication 

Aspects of the Aircraft to be 

Manufactured 
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II. Calculation and Analysis 

1. Calculation and Extraction of Ca and Cb for the Available 
Engines 

 



5 

=0 

1. Calculation and Extraction of Ca and Cb for the Available Engines 

 

Calculation and Analysis 
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Take-off and Cruise SFC Variation with BPR 

Bypass ratio effect on take-off specific fuel 

consumption  

Bypass ratio effect on cruise specific fuel 

consumption  

2. Analysis of the Variation of Engine Design Parameters with 

Thrust, BPR, and Engine Geometric Parameters 

 

Calculation and Analysis 
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Variation of Ca with Bypass ratio  Variation of Cb with Bypass ratio  

Ca  and Cb Variation with BPR 

2. Analysis of the Variation of Engine Design Parameters with 

Thrust, BPR, and Engine Geometric Parameters 

 

Calculation and Analysis 
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Engine Mass as function of Take-off Thrust Engine Mass as function of Cruise Thrust 

Engine Mass Variation with Take-off and Cruise Thrust 

2. Analysis of the Variation of Engine Design Parameters with 

Thrust, BPR, and Engine Geometric Parameters 

 

Calculation and Analysis 



9 

Variation of Engine Mass with Fan Diameter  Variation of Engine Mass with Engine Volume  

Engine Mass Variation with Engine Geometric Parameters 

2. Analysis of the Variation of Engine Design Parameters with 

Thrust, BPR, and Engine Geometric Parameters 

 

Calculation and Analysis 
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Variation of Take-off Thrust with Engine Volume  

Thrust Variation with Engine Geometric Parameters 

2. Analysis of the Variation of Engine Design Parameters with 

Thrust, BPR, and Engine Geometric Parameters 

 

Calculation and Analysis 
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III. Establishment of New SFC Models 

Parameters Units 

Thrust 
SFC 
Ca 

Cb 

Engine Mass 
Cruise Altitude 
Engine Length 

Engine Diameter 
Engine Volume 
Temperature 

Speed 

N 
kg/Ns 
kg/Nm 
kg/Ns 

kg 
m 
m 
m 
m3 

K 
m/s 
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First model: 

Parameters Coefficients P-Values R2 

Intercept 

Thrust [N] 

Cruise Altitude [m] 

Mach Number 

BPR 

Mass [kg] 

1. SFC Models from Linear Regression 

 

Establishment of New SFC Models 
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Second model: 

Parameters Coefficients P-Values R2 Error 

Intercept 

Cruise Altitude [m] 

Mach Number 

BPR 

Mass [kg] 

1. SFC Models from Linear Regression 

 

Establishment of New SFC Models 
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Third model: 

Parameters Coefficients P-Values R2 Error 

Intercept 

Thrust [N] 

Cruise Altitude [m] 

Mach Number 

BPR 

Mass [kg] 

OPR 

1. SFC Models from Linear Regression 

 

Establishment of New SFC Models 



Models for Ca R2 Err 
[%] 

0,54 8,84 

0,3 9,88 

0,07 12,04 

0,04 13,42 

0,12 57,2 

 
0,43 

 
78,7 

Models for Cb R2 Err 
[%] 

0,65 11,37 

0,51 12,18 

0,64 5,81 

 
0,58 

 
15,63 

 
0,6 

 
9,23 
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2. SFC Models from Minimum Mean Square Error 

Establishment of New SFC Models 
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Since 

So 

2. SFC Models from Minimum Mean Square Error 

Establishment of New SFC Models 

Error 

6,16% 
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IV. Singular Value Decomposition 

• Useful for Modeling Components and Subsystems. 

 

• Gives Possibility to Create Models with Few Parameters as Input 

and the Design Attributes as Output. 
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CF6-50A 

SVD Err Linear Regression Err 

7,35% 5,25% 

6 Input parameters 

1. Singular Value Decomposition with Excel 

Singular Value Decomposition 
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Inputs Error 

5 11% 

6 7,35% 

9 4,63% 

9 Input parameters 

1. Singular Value Decomposition with Excel 

Singular Value Decomposition 
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IV. Singular Value Decomposition 

2. Singular Value Decomposition with MATLAB 
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2. Singular Value Decomposition with MATLAB 

Singular Value Decomposition 

131 
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2. Singular Value Decomposition with MATLAB 

Singular Value Decomposition 
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V. Conclusion 

Accomplishments: 

 

 Use of Simple Mathematical Methods to obtain high accurate models 

 -Linear Regression 

 -Minimum Mean Square Error 

 -Singular Value Decomposition 

 

 Development of Simple and Precise Calculation Models capable of 

competing with complex equations.  

      Exp. Torenbeek Model (Gas generator power function) 
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V. Conclusion 

Perspectives: 

 

 Classify and assess whether the SVD is sufficiently precise for specific 

applications 

 

 Use of Updated data 

 

 Inclusion of more flight conditions and phases during the calculation 
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