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Introduction

« Objective : Temperature distribution in an
aircraft structure

« Heat generating components S()||d
* Experimental & Computational HT: Solid Experiment
. Fluid & simulation
 CFD: Flui model
Combined
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Physical Experiment vs Simulation

e Cost
e Time
* Flexibility

 Resolution of results

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
Your Name | Document Identification | Issue 1



Computational Mesh g

« What is a mesh? e RSN
 Calculation at the center of each element § - RIS
. ﬁﬁﬂif’“@“‘
« Refinement i B o
« Computational cost v , 2
« Accuracy . DL RO OOOES

?g&%@A‘AVAVBEEFSEEEFA%BK?EKA‘

A ) o v
+ Mesh Analysis ROy 4 2 T e e e e A
B, 4&%;&;3 | VAZAVAYAVAVAVAVAVAVAVAVAVAVAVA W @'\
O SRR A IR
QYLD - o A AV A AV AV AV AV AVAVAYAVAVAY AV AN SAVAYAYY

A v vavavAvA I AVAAVAV S

ﬂy"‘“ﬂ‘ mmummmmv% ﬁ
A ’ F\%znyﬁ ‘fmumumumuﬁ!y NVAVAVA |
> ﬁﬁhﬁV‘v‘“ e A VAVAVAVAVAVAVAVA R 4‘4@%

i S\ eV VAl VA VA VAVA VAV
RSl A e Ny e

'AVAVAVAVA‘ Bav SCVNTN Anuunuuuvéﬂ AV

AN LAY A Y AVAVAYATAYAVAVAVAVAVAVAVAVAVAY
VA VATV 77, A A v e A
VAN AVAVAY. < SV AVAVA .ot . A VAVAVAVAVAVAS ot N AV A=

7 COMPANY RESTRICTED | NOT EXPORT CONTROLLED | NOT CLASSIFIED ll WB
Your Name | Document Identification | Issue 1 w



Solid Model - Introduction

 Simulation model
e Verification
 Validation
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Stationary Results — Solid Model

Average Temperature Difference

* |Investigated parameters. | [Ce—HTC = 634 W/niK]
: *I'|—e—HTC = 7.34 [W/m?’K

« TCR - Thermal Contact Resistance. HTC = 8.34 %W;mQK}
- HTC - Heat Transfer Coefficient. S el 3’03;“{'{:{7;‘;‘}]{]

» Difference to experimental data: 6,6 %.

104 5.107% 1073 5.1073 1072
TCR [m2K /W]

SAAR
LTy
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ransient Results — Solid Model

SO0 100K 1500 20060 B SO0 1WHF 150HY 204W) 25(HF 300K

time [s] time [s

SO LM} 150M) 20HM} 2500 3(HH) B 1{HH) 150K 2

time [s] time [z

500 LOMHY 1500 200H} 2500 S(HH 10} 1500 200K} 2500 304} S0 10MW) 1500 204} 2500 30HH) 00 1MWy 1500 2{HM) 2500 3(HH)

time [s| time [s] time [s] time [s]
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Stationary Results — Solid Model, Radiation

Average difference = 4,6 %

Normalized Temperature

!

[a—y
[N

—
=

)
H
-
+
4]
—
[b]
)
5
H
o)
)
N
’-::
9
=
—
o
Z.

9 10 11 12 13 14 15 16 17 18 19 20
Points

COMPANY RESTRICTED | NOT EXPORT CONTROLLED | NOT CLASSIFIED
Your Name | Document Identification | Issue 1

&

SAAB



Fluid Model - Introduction

« Verification of model
1. Mesh analys 1.
2. Width and height
3. Extrusion
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Results— CFL num

er

 Transient simulation

* Time step
uAt

¢ CFng
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Results - CFL

(Instantanious)

CFL1

Normalized Tempergture
33.0000 44,0000 550000
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CFL 10

Normalized Temperature
4.0
I T

CFL 20

Normalized Temperature
4.0

CFL 50

Normalized Tempergture
4.0
I D

CFL 100

Normalized Temperature:
4.8




Results — Numerical Technique

URANS, CFL 1

Normalized Temperature
33.0 44.0 55.0
B

RANS

Normalized Temperature
33.00080 LER ] 55.0000

Soduifon fms 2.3 St )

Mean of Normalized Temperature
33.0 44.0 55.0
B

URANS
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Final Thoughts

* Alot to win by using simulation models

« Keep track of introduced errors

« TCR
e Mesh
e CFL
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Questions?

ShAR
LTy
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