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[Can EFD/CFD Integration Maximize Productivity?]
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situational

Productivity

from one of view points

> Needs
for products
in restricted conditions
1. sametendency as real phenomena
2. validation
3. available or not against cost

» Seeds
for suggestion and analysis
in restricted conditions
1. effects
2. accuracy in EFD/CFD
3. tryto needs or not
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Background

Delta wing

to mprove aerodynamue performance at
low speed fhght

we mvented =+
Sawtooth Leading Edge Delta Wing

= use for an SST

lea &l 1l i I Bnwtooth #
& 4 g v
vortex from a leading edge at low speed \ 7

meTeas AOA
toget hagh Lift !

« mcrease of a landing speed

= worse visibality at landing and taking off
Interaction and ‘o merging of vortices

Dements from an apex and sawtooth ?
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CFD and EFD results (Static)
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Dynamic characteristics of a pitching delta wing (dynamic)
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* Ro-formason of 8 beading edge vortex cccurs 8 277 in the down.-stroke
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Fluid mech.lab. Aerospace eng. Dept. Tottori University
Wind Tunnels
# Category Specification Test Section Notes
1 Arc plasma M=3~7 ®0.02m designed &
10.5 kW made
2 | Shocktunnel M=3, 5, 7 $0.02m as above
3 Low-speed V=5~35 m/s 1.0m x0.75m as above
Gottingen-type
4 Low-speed V=2~13 m/s | 0.4m x0.4m x2m | asabove
Blow down
6 Low-speed Upward 0.495mx0.495m | asabove
Blow down V=3~10m/s
7 | Surface Wave borrowed
Plasma
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CFD in Aircraft Development

= CFD becomes very strong tools for i ization in
phase by quick modific aﬁun o'l' shape and cullaboration withMDO
u |n preliminary and ing design phase, EFD is still most strong
tes1lng methodoiugies {Becausa the rallablrﬂy of aerodynamics data is
directly linked with the safety of the aircraft. )
= The integration of EFD and CFD is progressing in wind tunnel data correction.
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'EFD and CFD

Flowfield Visualization
Intake Duct Correction

Wall Interference Correction B

&

g
Wind Tunnel Test

Flight Test CFD
EFD and CFD have complemented mutually in actual aircraft development
through comesponding test between EFD and CFD.

The Knowledge Organization of EFD and CFD becomes essential for data
reliability and productivity.
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'J.e anization/Navigation
in EFD and CFD
design phase.

|— | ]
(e izing and har izing k dge datak
» Knowledge Navigation supports engi invari

m Education and training for engineers are most importantissue to transfer
the engineering design method and techniques using Knowledge
Navigatlon
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wledge Organization in EU

EWA organizes some test facilities in EU and
harmonizes each features and techniques.
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EVVA European Wind Tunnel Associat
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Fuji Heavy Industries Ltd. is utilizing own Knowledge
Navigation System in aircraft development.

aerodynamic design
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Productivity in Wind Tunnel
B Data productivity = Increase
+Time / data point
+Time / drag polar
* Period / campaign
M Preparation time = shorten
+ Planning
* Model design / manufacturing
B Risk = reduce
+ Model design (Ex. size, pressure port location)
* Model support type
+ Data point selection
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Productivity in Wind Tunnel

B Data productivity = Increase
+Time / data point
= Time / drag polar
» Period / campaign
M Preparation time = shorten
* Planning
» Model design / manufacturing
B Risk = reduce
+ Model design (Ex. size, pressure port location)
*» Model support type
« Data point selection
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Productivity in Vehicle Design

B Configuration design period = shorten
+ Fastand reliable CFD
B \Wind tunnel test period = shorten
M Risk in understanding wind tunnel data = reduce
» Correct understanding of data
» Survey of whole data (using advanced visualization)
M Risk in predicting flight condition data = reduce
+ Re number correction

+ Deformation correction (using deformation meas. and
analysis)
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JAXA's Role in Productivity Enhancement

B Largest wind tunnels in Japan in aerospace field
* Mainly used for industrial tests
M Experts in both EFD and CFD

B Collaborative relations with industries and
academia

= Leading role in Japan to enhance productivity
using EFD/CFD integration in collaboration with
partners
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