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Development of CAPAS, Conceptual Design Tool for Supersonic Aircraft

by
Yoshikazu Makino(Japan Aerospace Exploration Agency)
and Takuya Makimoto(Ryoyu systems Co.,Ltd.)

ABSTRACT

A new design system called CAPAS(CAD-based Automatic Panel Analysis System) has been developed for design automation in the S-
cube (Silent SuperSonic) program at JAXA. CAPAS has a java-based GUI(Graphical User Interface) for designers to use it easily and
effectively. The system comprises 4 design processes; geometry definition of airplane components, airplane CAD model generation,
aerodynamic analysis, and sonic-boom analysis. The geometries of some airplane components defined by a designer are combined in a full
airplane configuration automatically by CAD-based program that utilizes the geometry definition API(Application Programming Interface)
of CATIA® V4/V5. The A502 Panair analysis is executed in this system after setting the analysis parameters such as Mach number or
angles of attacks. The near-field pressure signatures calculated by A502 analysis as well as force data is extrapolated to the ground by the
Thomas code based on a modified linear theory to estimate the sonic-boom.
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{1k 1 : PANAUTO V4 7' 775 LY — Al
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do j=nint(real(mnwg(i+1))/2.),1,-1
coord(1)=xwg(i+1,j,1)
coord(2)=ywg(i+1,j,1)

coord(3)=zwg(i+1,j,1) RELOROEZEEEER
call giwpt(mnum,coord,jpt(1),ier,*9999) ERZEMNSCADLEIZHREVER
call gspopo(mnum,jpt(1),xpIn,jpl(1),ier,*9999) REBYHDFEICFTEFEEER
iedg=0
call gscxps(mnum,jpl(1),sbdm,iedg,ncv,jcv,ier,*9999)  : FEEIRAAHED R (LK) ZReHSB
call gsoicl(mnum,jcv,jpt(2),jpt(3),ier,*9999) RIEOWIRD AETES
nbpt=nnbd(1)+nnbd(2)-1+nnbd(3)-1 EREORARPERDEER
dist=0.
call pbptpart(jcv,jpt(1),jpt(2),nbpt,dist,points) FEEL2RMICERRICRZERE
call girmat(mnum,points(nnbd(1)+nnbd(2)-1),Imat,coord,ier,*9999)

R DERETRG

xconf(i,nconf(i-1)+nint(real(mnwg(i-1))/2.)+nint(real(mnwg(i+1))/2.)-j+1)=coord(1)

yconf(i,nconf(i-1)+nint(real(mnwg(i-1))/2.)+nint(real(mnwg(i+1))/2.)-j+1)=coord(2)

zconf(i,nconf(i-1)+nint(real(mnwg(i-1))/2.)+nint(real(mnwg(i+1))/2.)-j+1)=coord(3)
CREFAVMO—)LRA UMM

end do

1% 2 : PANAUTO VS 711 75 LY — A

R — HhR — BHE ERL

Fori=0 To (SecNum - 1)
Forj=0 To (SecPtNum(i) - 1)
SecPt(i)(j) = HybridShapeFactory.AddNewPointCoord(PtCoord(i)(j, 0), _
PtCoord(i)(j, 1), PtCoord(i)(, 2)) EEENSRBEER(RA T INER
SecPt(i)(j).Name = "BSecPt." & i & "." & CHDCATIALDZRIZES
Next j
SecFrame(i) = HybridShapeFactory.AddNewSpline() MERBRRTIANA T IrNEESR
SecFrame(i).Name = "BFrame." & i HRDCATIALDBRTEEE
Forj=0 To (SecPtNum(i) - 1)
SecFrame(i).AddPoint(SecPt(i)(j)) HIROBIBREER
Next j
Next i
Sur = HybridShapeFactory.AddNewLoft() H—DJIRF TP INEES
With Sur
.Name = "BodySur" H—TJIANCATIALDLBTEES
.Relimitation = 4 =TI RDEREHEE
Fori=0 To (SecNum - 1)
.AddSectionToLoft(SecFrame(i), 1, Nothing)  :H—JIAD+tILavEES
Next i
End With
HybridBody.AppendHybridShape(Sur) =D RFT O RECATIAIZE %
Part.Update() :CATIADEH (A TPz IFDERT)
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