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Construction, Inspection and Reconstruction of Aircraft Model (CIRAM)*

Noriaki OKADA™ and Koki HOZUMI™

Abstract

The following software packages related with flight tests and flight simulation tests, which have been

developed for experimental powered-lift STOL aircraft ASKA, have been improved:

- CIRAM (Construction, Inspection and Reconstruction of Aireraft Model)

- DHS (Data Handling System)
« BAC (Basic Aircraft Characteristics)

The main functions of CIRAM are to create the Fortran function statement from numeric data provided by

the tabular format. Other functions include displays, correction, printing functions of the graph, etc.. This report

describes the functions and usage of CIRAM

Keywords ! software system, mathematical model
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delta-CL due to DLC FLAP [Symmetric]
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Aerodynamic Data <MuPAL> .
delta-CD due to DLC Flap [Symmetric, FLAP=5deg]

MuPAL CDDLC 8DLC JALPHA 16
-30 -20 -10 ] 10 20 25
-1i0 .0381 L0231 L0110 0000 ~-.0032 -.0020 -.0010
Q .0028 -.0005 -.0009 .0000 L0066 .0147 L0171
6 -.0086 -.0108 -.0069 L0000 .0132 L0261 .0291
11 -.0225 -.0204 -.0144 .0000 L0162 .0333 .0329
12 -.0246 -.0222 -.0135 .0000 L0172 .039%¢0 L0464
13 -.0302 -.0234 -.0122 .0000 .0192 .0375 .0473
14 -.0313 -.0273 -.0123 L0000 .0175 L0779 .0%826
15 -.0811 -.073% -.0283 .0000 L0236 .0551 0822
16 -.07306 -.0551 -.0253 .0000 . 0244 .0489 .0653
17 -.0715 ~.0450 -.0233 L0000 .0240 L0511 .0647
18 -.0741 -.0517 -.0307 .0000 L0157 .0508 .0438
19 -.0726 -.0542 -.0330 L0000 L0437 .0734 .0841
20 -.0844 -.0775 -.0360 .0000 .0506 .0554 .03853
21 -.1010 -.0821 -.0554 L0000 .0326 .0555 L0794
22 ~.1014 -.0687 ~-.0357 .0000 L0327 .0628 .0786
23 -.0857 -.0716 -.0335 .0000 .0310 .0585 .0760
&
e

#
Aerodynamic Data <MuPAL>
delta-Cl due to Aileron

MuPAL CRAIL 7ATIL 7
-25 -20 -10 0 10 20 25
-.036 -.031 -.016 0 .018 .028 .031
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SUBROUTINE Z_ SRCH

PURPOSE
Variable's Interval Search

USAGE
CALL Z_SRCH (VI, VI, N, I)

Explanation of Arguments
VI - Input Variable
VT - Variable's Table [R4]
N - Table's Number [I4]
I - Interval's Number [I4]

[R4]

SUBRQUTINE Z SRCH (VI, VT, N, I)

DIMENSION VT (*)

SIGN = VI - VT (I)
IF (VI-VT(I)) 20, 30, 10

CONTINUE

IF (I .EQ. N)

IIT=1

do I = II,
IF (VI

end do

I =N

GO TO 30

GO TO 30

N-1, 1

LLT. VT(I+1l)) GO TO 30

CONTINUE

IF (I .EQ. 1)

IT=I-1

do I =TI,
IF (VI

end do

I=1

GO TO 30

i, -1

.GE. VT(I)}) GO TO 30

CONTINUE
RETURN
END

B2 LINEARI1
F— RO IR ITET — 2N E RS T —F o Th

5O

OO0 00000n

SUBROUTINE LINEARL

PURPOSE

Linear Interpolation (1 Dimension)
USAGE

CALL LINEAR1 (NMAX, XDATA, YDATA, X, Y)
Explanation of Arguments

NMAX - Data Number

XDATA - No.l Variable

YDATA - Data Variable

X - Given No.l Variable

Y - Return Data Variable

[14]
[R4]
[R4]
[R4]
[R4]

C
C
SUBROUTINE LINEARI (NMAX, XDATA, YDATA, X, Y)
c
DIMENSION XDATA (NMAX), YDATA (NMAX)
C
CALL LOCATE (NMAX, XDATA, X, J)
C
if (J .EQ. 0} then
Y = YDATA (1)
RETURN
end if
C
if (J .EQ. NMAX} then
Y = YDATA (NMAX)
RETURN
end if
C
AVAR = (XDATA(J+1)-X) / (XDATA(J+1)-XDATA(J})
BVAR = (X - XDATA({J)) / (XDATA(J+1)~-XDATA(J))
Y = AVAR*YDATA (J) + BVAR*YDATA(J+1)
C
RETURN
END
B3 LINEAR2
T EEDARITET — BRI N—F L Th
50

eNoNoNoNsNoNo NN NN NN N NoNoNoNoNoNo NN RN}

&

&

SUBROUTINE LINEARZ

PURPOSE
Linear Interpolation (2 Dimension)

USAGE
CALL LINEAR2

(NMAX1, NMAX2, XDATAl, XDATA2,
YDATA, X1, X2, Y)

Explanation of Arguments

NMAX1 - No.l Data Number {147
NMAX2 - No.2 Data Number [I4]
XDATAl - No.l Variable {R41}
XDATA2 - No.2 Variable [R4]
YDATA -~ Data Variable [{R4]
X1 - Given No.l Variable [R4]
X2 ~ Given No.2 Variable [R4}
Y - Return Data Variable [R4]

SUBROUTINE LINEAR2

(NMAX1, NMAX2, XDATAl, XDATAZ2,
YDATA, X1, X2, Y)

DIMENSION XDATAL (NMAX1), XDATAZ (NMAX2),

YDATA (NMAX1, NMAXZ2)

X1TMP = X1
X2TMP = X2
CALL LOCATE (NMAX1, XDATAl, X1TMP, INDEX1)
CALL LOCATE (NMAX2, XDATA2, X2TMP, INDEX2}
if (INDEX1l .EQ. 0) then
INDEX1 =1
X1TMP = XDATAl (1)
end if |
if (INDEX1 .EQ. NMAX1) then
INDEX1 = NMAX1-1
X1TMP = XDATAI (NMAX1)
end if
if (INDEX2 .EQ. 0) then
INDEX2 =1
X2TMP = XDATAZ (1)
end if

if (INDEX2 .EQ. NMAX2)

then

INDEX2 = NMAX2-1

X2TMP

end if

Y1

YDATA (INDEXL ,
Y2 = YDATA (INDEX1+1,

= XDATAZ (NMAX2)

INDEX2)
INDEX2)
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Y3 = YDATA (INDEX1+1, INDEXZ2+1)
Y4 = YDATA (INDEX1 , INDEX2+1)

TVAR = (X1TMP-XDATA1 (INDEX1))

& / (XDATAL (INDEX1+1)-XDATAL (INDEX1)
SVAR = (X2TMP-XDATA2 (INDEX2)

& / (XDATA2 (INDEX2+1)~XDATA2 (INDEX2) )

Y = (1-TVAR)*(1-SVAR}*Y1l + TBAR* (1-SVAR)*Y2
& + TVAR*SVAR*Y3 + (1-TVAR) *SVAR*Y4

RETURN
END

B4 LINEAR3

9‘

QOO0 000000000

— FERDOIRITLT

SUBROUTINE LINEAR3

PURPOSE
Linear Interpolation (3 Dimension)

USAGE
CALL LINEAR2 (NMAX1 , NMAX2 , NMAX3, XDATAl,
XDATA2, XDATA3,
YDATA, X1, X2, X3, Y)

Explanation of Arguments

NMAX1 - No.l Data Number [I4]
NMAX2 - No.2 Data Number [I41]
NMAX3 =~ No.3 Data Number [T4]
XDATA1l - No.l Variable R4}
XDATA2 ~ No.2 Variable (R4}
XDATA3 - No.3 Variable [R4}
YDATA - Data Variable [R4]
X1 - Given No.l Variable [R4]
X2 - Given No.2 Variable [R4]
X3 ~ Given  No.3 Variable [R4]
Y - Return Data Variable [R4]

SUBROUTINE LINEAR3 (NMAX1l, NAMAX2, NMAX3, XDATAL,

& XDATA2, XDATA3, YDATA,
& X1, X2, X3, Y)

DIMENSION XDATAL (NMAX1), XDATA2(NMAX2),
& XDATA3 (NMAX3), YDATA(NMAXI1,NMAX2,NMAX3)
DIMENSION INDEX({3), YVAR({8)

X1TMP = X1
X2TMP = X2
X3TMP = X3

CALL LOCATE (NMAX1l, XDATAl, X1TMP, INDEX (1))
CALL LOCATE (NMAXZ2, XDATAZ, X2TMP, INDEX(2))
CALL LOCATE (NMAX3, XDATA3, X3TMP, INDEX(3))

if (INDEX(l) .EQ. 0} then
INDEX (1) = 1

X1TMP = XDATAI (1)
end if
if (INDEX(l) .EQ. NMAX1) then
INDEX (1) = NMAX1-1
X1TMP = XDATA1 (NMAX1)
end if

if (INDEX{2) .EQ. 0) then
INDEX (2) =1
X2TMP = XDATAZ (1)
end if
if (INDEX(2) .EQ. NMAX2) then
INDEX (2) = NMAX2-1
X2TMP = XDATAZ (NMAX2)
end 1if

if (INDEX(3) .EQ. 0) then
INDEX (3) = 1
X3TMP = XDATA3 (1)

end if

if (INDEX(3) .EQ. NMAX3) then

BIZRBR YT N—F 2 Th

INDEX (3) = NMAX3-1

X3TMP = XDATA3 (NMAX2)
end if
YVAR (1) = YDATA (INDEX (1) ,INDEX(2) ,INDEX{(3) )
YVAR (2) = YDATA(INDEX(1)+1 INDEX (2) , INDEX({3)
YVAR(3) = YDATA (INDEX (1) ,INDEX(2)+1,INDEX(3) )
YVAR(4) = YDATA (INDEX (1) ,INDEX(2) ,INDEX{3)+1)
YVAR(5) = YDATA (INDEX (1)+1,INDEX (2)+1,INDEX(3) )
YVAR (6) = YDATA (INDEX (1) ,ANDEX(2)+1,INDEX(3)+1)
YVAR(7) = YDATA{INDEX (1)+1,INDEX(2) ,INDEX(3)+1)
YVAR(8) = YDATA (INDEX (1)+1,INDEX(2)+1,INDEX(3)+1)
SVAR = (X1TMP-XDATAl (INDEX(1))}) /
& (XDATA1 (INDEX (1) +1) -XDATAL (INDEX (1))}
TVAR = (X2TMP-XDATA2 (INDEX(2))) /
& (XDATAZ (INDEX (2} +1) —-XDATA2 (INDEX (2}))

&

(X3TMP-XDATA3 (INDEX (3))) /
(XDATA3 (INDEX (3) +1) ~XDATA3 (INDEX (3)))

Y = (1-SVAR) * (1-TVAR) * (1-UVAR) *YVAR (

1)
+  SVAR * (1-TVAR) * (1-UVAR) *YVAR(2)
)
)

&
& +(1-SVAR) * TVAR * (1-UVAR) *YVAR(3
& +(1-SVAR) * (1~TVAR) * UVAR *YVAR (4
& + SVAR * TVAR * {1~UVAR) *YVAR(5)
& +(1-SVAR) * TVAR * UVAR *YVAR({(6) =
& + SVAR * (1-TVAR) * UVAR *YVAR(7)
& + SVAR * TVAR * UVAR *YVAR(8)
RETURN
END
B5 LOCATE

LINEAR1, LINEAR2, LINEARSORZ V7 A —F 1T,
BHicH 7 —F VLOCATEZ ROV LT v

b, LTI

LOCATED 7 v /S5 AU A FERT,

QOO0 0000000n

Q

SUBROUTINE LOCATE

PURPOSE
Variable's Interval Search

USAGE
CALL LOCATE (NMAX, XDATA, X, INDEX)

Explanation of Arguments
NMAX ~ Data Number [I4]
XDATA - Variable [R41]
X - Given Variable [R4]
INDEX - Table's Number [I4]

SUBROUTIN LOCATE (NMAX, XDATA, X, INDEX)
DIMENSION XDATA (*)

if (X .GE. XDATA (NMAX)) then
INDEX = NMAX
RETURN

end if

if (X .LE. XDATA(l})) then
INDEX = 0
RETURN

end if

do I =2, NMAX
if (X .LT. XDATA(I)) then
INDEX = I - 1
RETURN
end if
end do

END
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