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— Thickness of Spar : 7,
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Area of rib :
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Wing span :

Height of spar :
Density of Material :
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Problem Statement
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_ Data and Information Collection
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Data and Information Collection
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Data and Information Collection
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Data and Information Collection
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| - I M=z : 2024-T3(AICuMg2)

3 Property M_

Young’s Modulus 70000 £ lt,
| Shear Modulus 27500 MPa § :
5 Tensile Strength 215 MPa '('é '
I Elongation 13 % § I
| Yield Strength 140 MPa § :
@ i Density 2770 kg/m? E_“ ;
_ 5 E

— @la : Kerosene |8 et A-1) |

I\
popery  [Rating June [

Density 807.5 kg/m3 z
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Design Variables
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-+ Design Variables
| — Aspect Ratio : 4R
- - Chord Length :c
= Spar Thickness : ¢,
Num. of Ribs : p
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Cost function
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- N8 5 3T : 23000kg

- BH3% : 12000kg
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\ — ¥=(Total Drag) = FE¥H(Induced Drag) + RA=F = (Pressure Drag) |
e
Lift Force 1 !1

| Total Drag : x sin5° + Area x C;, X — pv* N

i Wing Span A\IL) .

|
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. MATLABO| X| &3} ToolS 0|83t Z
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"4\ Optimization Tool — F ' :
PumZIton 100! oot M6 SN Selees A
Eile Help

Problem Setup and Results Options
— B — la =l Stopping criteria =
Solver; | fmincon - Constrained nonlinear minimization = [
e e = Max iterations (7) Use default; 1000
Algorithm: | Interior paint x|

@ Specify: | 5000

Problem
Obijective function: [@fmm v-: Max function evaluations; (71 Use default: 3000 B
Derivatives: { Appraximated by solver vj @ Spacify: [10000 ‘
¥ [ 1l

Start point: [01121025] )| ¥ tolerance: @ Use default; 1e-10 |

Constraints: ) speciy: | I

Linear inequalities: A | b: Function tolerance: ©) Use default: 1e-6 i

Lingar equalities: Aeq: | beq: | () Specify: [ !
¥ = : = )

Bounds: Lower. |0,0,0,0 | Upper: | | Nonlinear constraint tolerance; @ Use default; 1e-6 !1

Manlinear constraint function:

At = ) Specify: | 4

HBLVaes: [ ppromated by soiver ) SQP constraint tolerance: @ Use default 1e-6 > t
Run solver and view results Specify | '{g
-

, Pause || Stop | Unboundedness threshold: @ Use default: -1e20
Current iteration: | | Clear Results ) Specify: |

feasible direlctions, 1o witlhilj the deflaL!It value of the function to\erance,l - B Eunction value check l
and constraints were satisfied to within the default value of the constraint tolerance, =2
[7] Error if user-supplied function returns Inf, NaN or complex _—
= =1 User-supplied derivatives ==
LAY [Taliclate user-supplied derivatives
Final paint: B
T e Hessian sparsity pattern. @) Use default sparse(ones(numberCfyariables))
1a 2 3 4
== Specify d
0.068 2326 2012 2891 I s al)s I
B B B B e | i || 5 113 | *
< _ - !
*

¢

: = 8.9125, [ = 3.8808, f = 4776.1602 f

W 068413 V" = 8.3255, 7, .
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+ MATLABO| %|%{3} Toolg 0| 8¢ Z

F o sl 0 SR
[k optimization Tool_ g I R e

File Help

Problem Setup and Results Options
r -+ ||[_= stopping criteria =
Solver: | fmincon - Constrained nonlinear minimization R —
r ol Max iterations: (71 Use default; 1000
Algorithm: | Interior point S|

® Specty: 5000

Problem

m

Objective function: | @fmin - | Max function evaluations: (2 Use default: 3000

Dierivatives: . Approximated by solver x| @ Specify: 110000

Start point: '_[0.1 121025] | X tolerance: @ Use default 1e-10

Constraints: 0 Specify:

Linear inequalities: Al | b | | Function tolerance: @ Use default: 1e-6 I

Linear equalities: | beq:'g | ) Specify:

1 [ | =
Bounds: | Upper: | Maonlinear constraint tolerance: @ Use default: 1e-6

Nonlinear constraint function: |@fmin_incon | ) Specify:

m

Derivatives:

SOP constraint tolerance: @ Use default: 1e-6 o

rll
‘ m_
| _ ol
!_ Pause | | Stop Unboundedness threshold: @ Use default -1e20 Lf
Current iteration: 63 Clear Results ) Specify: -

Optimization terminated, - = ]
Objective function value: 4785,650830330416 = Funtion value check

Run solver and view results Specify:

i i ; [Z1 Error if user-supplied function returns Inf, NaM or complex .
Local minirmurn found that satisfies the constraints, —

=l User-supplied derivatives -

i

Optimization completed because the objective function is non-decreasing in

o _IWalidate user-supplied derivatives

E'Hi poiﬂs - =
% Hessian sparsity pattern:. @ Use default: sparsefones(numberCfianiables))
2 2 3 4

Specify | ‘ -
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