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1.0 INTRODUCTION

To support the documentation of the computer subprograms, test cases for
the various major computing options of the subprograms have been executed
and the results compiled. This volume contains these results as well as
a description of the main program utilized for the test case executionms.
The conputer used was the CDC 6600 at the Boeing Computer Services, Inc.
facility at Renton, Washington, These cases have been executed on a

CDC 6600 computer at the NASA Langley Research Center and the results
compared. The computed numbers were the same, showing the subprograms

to be essentially system independent since the two computer facilities
have quite different systems. Section 2 describes the main driver pro-

gram and section 3 presents the test case results.



2.0 SAMPLE DRIVER

The sample main program — the sample driver SDRIVER — consists of input
through subroutine INPT, printout of the input by subroutine PRNTIN, a
call to the primary subroutine, and the printout of the mode amplitudes

by subroutine PRNTOUT,

Two special features are available., One, data reduction subroutine

DISCOEF, is used with package 3 (BCDAA). This subroutine inputs veloc-

ity distortion data and computes the corresponding distortion Fourier
coefficients that are stored in array AR, In the use of package 4
(BBCAA), a summation of the mode amplitudes over eddies is available.
The above two special features are available through the extended

definitions of ARMISC(22) and ARMISC(26), respectively.

2.1 Usage of Sample Driver

2,1.1 Control Cards and Deck Structure

Process number card

JOB card

USER card

LINECNT (10000) (if optional printout is desired)
RUN(S)

LGO.

7-8-9 card

Source deck of the subroutine package

7-8-9 card
Data deck
7-8-9 card
6-7-8~9 card




2,1,2 Data Deck, — There is one sample driving program for all

packages. Only one package may be used in any one execution of the
sample driving program. The following paragraphs describe how to set

up the data deck.

The first card must have one of the following in the first five columns:
AAAAA, AABAA, BCDAA, or BBCAA. Then the data deck consists of one or
more cases which are stacked séquentially. Each case is defined by
specifying the array ARMISC, the array AR, and, under certéin conditions,

angular distortion data.

The first five cards of a case are used to input the array ARMISC, which
has dimension 40, Input the 40 values, ARMISC(1l) through ARMISC(40), in
the format FORMAT (8F10.2). Not all 40 values are used and some values
refer to a particular package only. The user should know which values
are needed. Most elements of array ARMISC are defined in the FORTRAN

dictionary (vol., II, sec, 2.2). The two exceptions are:

ARMISC(22) In package 3 (BCDAA), ARMISC(22) = 4 means that'
velocity distortion data 'is to be input.: Sub-
routine DISCOEF is called by the sample driver,
SDRIVER, and computes Fourier coefficients of
this data according to ARMISC(23) and ARMISC(24).
Finally, ARMISC(22) is set to 3 and package 3 is
called.

AMRISC(26) This is used in package 4 (BBCAA) for accumulation

of the eddies, which takes place in the sample driver,

SDRIVER,

0 or blank means do not sum over eddies
do not put any nonzero value in

ARMISC(26) when using other packages



1 means start summing over the eddies

beginning with this case
2 means sum over eddies
3 means sum over eddies ending with this case
It is assumed that when the user wants to sum C cases
over eddies, he changes only the eddy data, ARMISC(28)

through ARMISC(37) in these C cases.

The next card (sixth card) indicates which component (inlet stator,

rotor, outlet stator) data is required in the array AR. This card must:

1) Have a 1 in column 5 if inlet stator data is required

2) Have a 1 in column 10 if rotor data is required

3) Have a 1 in column 15 if outlet stator data is required

Next, the array AR is input. Its elements are completely defined in
the FORTRAN dictionary. Input data by components: first, input AR(I,
J,1) for all I,J if inlet stator data is required; next, input AR(I,J,2)
for all I,J if rotor data is required; and, finally, input AR(I,J,3) for
all 1,J if outlet stator data is required. For a given component, K:

1) Input AR(1,J,K) for all J,

2) Input AR(2,J,K) for all J.

3) If spanwise data is required, input AR(3,J,K) for all J,
AR(4,3,K) for all J, etc,

Now, for given K and I, input AR(I,1,K), AR(I,2,K), AR(I,3,K), ...,
with format FORMAT (9F8.2).



Finally, in package 3 (BCDAA), if velocity distortion data is

required (ARMISC[22] = 4), it is input now. Input the first card with
format FORMAT{(16I5) where:

1) Columns 1-5 contain the number of angles, which must be < 40

2) Columns 6-10 contain NSPAND, where:
AR(1,1,2) if spanwise velocity distortion data is
desired; it must be specified at the radial coor-
dinates AR(3,1,2),.AR(4,1,2), eees AR(m,1,2),
m = 2 + AR(1,1,2)

0 1if average values are to be used
Next, input the angles using format FORMAT (8F10.4).

If NSPAND = O, input average distortion values., These must be

input per angle as the angles were input using format FORMAT (8F10.4).

If NSPAND # 0, input distortion values:

1) At first radial position for each angle as the angles were

input using format FORMAT (8F10.4)

2) At second radial position as in item 1 above

3) At last radial position as in item 1 above
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‘2.2 FORTRAN Listing of Sample Driver

PROSRAM SDRIVER(INPUT »OUTPUT, TAPES=INPUT,TAPEGsJUTPUT)

PURPOSE SAMPLE MAIN PROGRAM FOR THE PRIMARY SU3ROJTINE

10

DIMENSION AR(ZODQO:3):ARHISC(hO)nARHUHN(50050)01AX1(50”HUSE(5D,
COMPLEX ALPHAMNI(40,50),ASUM(4GC»53)
DIMENSION KINL3) .
DATA MDIM,NOIM»MAXDIM»NAXJI/505,40,20,40/
DATA I1CASE/Q/
DIMENSION V(20,54C)
DATA MAXPHIZ GO/
READ PRIMARY SUBROUT INE NAME

REAY(5,5) IPRG
FORYAT(AS5)

RETURN POINT FOR NEXT CASE

CONT INUE
LAST = )

CALL SUBROUTINE INPT TO READ THE NEXT DATA CaSE

CALL INPT( ° NARMIS Co ARMISCoMAXOIMIMAXI»ARSKINSNIFJI» ICASES IEND)
CHECK [F LAST CASE

IF{ TEND.NE.O ) GO TO 1000
CALL‘SUBROUTlNE DISCGEF TO INPUT THE OISTIRTION
AND COMPUTE THE CORRESPONDING FOURIER COEFFICIENTS,
PLACING THE RESULTS I[N AR

TF(ARMISCU22).EQs4)CALL DlSCOEF(ARHlSC:HAXD[H)HAXJ»AR;KIN:NOFJ’
IMAXPHI, Vo ICASED

CALL SUBROUTINE PRNTIN:TO PRINTOUT THE INPUT DaTa
CALL PRNTIN(IPRGsICASEsNARMISCsARMISC, MAXO IMsHAKJsAR»NDF JoKIN)
UPDATE ARMISC WHEN DISCOEF 1S USED
LFL ARMISCU22).EQ.4) 4RMISC(22)23
CALL THE PRIMARY SUSROUTINE TO COMPUTE MODAL AMPLITUDES

IF(IPRG.EQ;5HAAAAA' CALL A224a{aRMISCHMAXDIM»YAXJrARIMDIMINDIN,
1ARMJMNeNOF M, MUSESMAXNS)ALPHAMNS IERROR)



IF{IPRG.EQ.5HAABAA) CALL AABAA(ARMISC,MAXDIM,MAXJ»ARSMDIMsNDIM,
1LARMJMNsNOFMs MUS Es MAXN>ALPHAMN, [ERROR)

IF(IPRG.EQ.,5HBCOAA) CALL BCDAA(ARMISC,MAXDIM, MAXJrARSMDIM,NDIN,
LARMIJMN,NOFM,MUSE»MAXN»ALPHAMN, [ERROR)

©

IFIIPRG, EQ.5HB8CAA) CALL BBCA&(ARHlSC:ﬁAXDlHnHAXJ:AK:HOIHpNDlMp
LARMIMNSNOF M4, MUSE> MAXN»ALPHAMN, LERRORY

(]

50 CONT INUE
IFILAST (EQ, 0} WRITE(6,60)
IF(LAST .EQ. 1) WRITE(6,70)
60 FORMAT(1HL) ’
70 FORMATI(lH1,11X»*aCCUMULATION UF EDDYSH)

CALL SUBROUTINE PRNTOUT TQO PRINTOUT THE MJDAL AMPLITUDES

€r»EISD

IF(IERRDOR.NE.4) CALL PRNTOUT(MDIM,NDIM,NOFM,MUSE,MAXN, AL PHAMN)

IF(ARMISC(26) EQ. 0.} GO TO 12
IF{aRMISC(26) - 2.) 500,550,600
50C DO 51C N=1,NDIM
DO 510 M=1,MDIM
510 ASUM(N,M) = ALPHAMN(N,M)
Goro 10 -
550 DO 56C N=1,NDIM
00 56C M=1,M01M
560 ASUM{NsM) = ASUMIN,M) ¢ ALPHAMN(N,N)
Ga 10 10
600 IF(LAST .EQ. i) 50 10 190
DO 51C N=1,NDINM
DO 51C M=]1,MDIM
610 ALPHAMNIN,M) = ASUMIN,M) + ALPHAMNIN,M)
LAST = |
60 10 5)

?

-
1000 CONTINUE

RETJYRN
END



2.3 Sample Driver Subroutine Descriptions

2.3.1 Subroutine INPT

Purpose:

Method:

Usage:

This subroutine provides a standardized input on TAPE 5 of

arrays AR and ARMISC, This subroutine will be updated as

primary subroutines are developed.

The procedure is as follows:

1)

2)

3)

4)

5)

6)

7)

8)

9)

Determine the number of elements in ARMISC,

Input ARMISC,

Check for an END OF FILE and return upon detection.,
Update the case counter,

Input which components, K, are to be input, .

For each component to be input, perform steps 7 to 9

below,
Compute the number of J's to be used.
Input AR for I equal to 1 and 2,

When there is spanwise data, input AR for the remaining I's.

CALLING SEQUENCE

DIMENSION ARMISC (NARMISC), AR(MAXDIM,MAXJ,3), KIN(3)



CALL INPT(PROG,NARMISC,ARMISC,MAXDIM,MAXJ,
*  AR,KIN,NOFJ,ICASE,IEND)

INPUT

OUTPUT

NARMISC The number of elements in the array ARMISC,

set to 40
ARMISC
to See FORTRAN dictionary
AR
KIN KIN(K), K =1, 2, 3 is 1 or 0, depending on
whether component K is input or not,
respectively
ICASE The case counter, which should be initialized to
zero before the first call to this subroutine
IEND = 1: an END OF FILE is encountered; presumably
the previous case is the last case
= 0: no END OF FILE
Timing: The timing is proportional to the number of elements in

ARMISC and AR,

Tapes: TAPE 5 is used for input.



10

CALLING LIST

IPRG, NARMISC, ARMISC,
MAXDIM, MAXJ, AR, KIN,
NOFJ, ICASE, IEND

{ ENTER )

(

SET THE NUMBER OF
ELEMENTS IN ARMISC

NARMISC=40

READ ARMISC

YES

ICASE=1CASE+1

'

READ WHICH COMPONENTS
ARE TO BE INPUT

KIN (1), 1=1,3

\

DO 100 K=1,3

COMPUTE THE
NUMBER OF J's

NOFJ

]

READ AR FOR I=1 AND 2

AR (LJ,K), 321, YOF)

AR(2,4,K), =1, NOFJ

1000



7

COMPUTE THE NUMBER OF
SPANWISE POSITIONS

NRHO

" | B0 90 iRHO=1, NRHO |

{
I = IRHO+2 |

\

READ AR FOR PRESENT |

AR (1,J,K), 3=1 NOFJ

\

l 90 CONTINUE |

I 100 CONTINUE l

y

RETURN

1000

11
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SUBROUTINE INPT({ NARMISC» ARMISC,MAXDIM,MAXY» AR KINSNOFJ» ICASE,

1L1END)

PURPOSE THIS PROGRAM PROVIDES FOR STANDARDIZED INPUT

20

30

40

53

DIMENSION ARMISC(1)»AR(MAXDIMN,MAXJS3),KIN(3)
NARMISC = 40
INPUT ARMISC

REAJ(S:ZO)(ARHISC(l)ol*lnNARHlSCl
FORMAT(8F10.2)

CHECK FOR END OF FILE AND SET IEND ACCIRDINGLY

IFIEOF»5330,4)
1EN)s]

G0 T0 1000
[EN)=(C

UPDATE THE CASE COUNTER
ICASE = ICASE + |

INPUT KIN(K)» K=1s2o3 WHERE KIN(K) IS 3 OR 1 DEPENDING
UPON WHETHER INPUT FOR COMPONENT K IS TOJ 3E INPUY
BELOW OR NOT

READ(S5550) (KIN(I)s1=21,3)
FORYAT(L6IS)

LOOP ON THE K INDEX

DO 10C K=1,3
IF( KINCK).NE.1) GO TO 100

COMPUTE THE NUMBER DF ELEMENTS J TO READ
MISC22sARMISC(22)
NGCIEF = ARMISC (18¢4)
NOFFA=0Q
IFCARMISC(25).EQ.3INDFFA=2
NOFA 1 =0
1F(MISC22.EQ.21NCGFAL=]
NDCJEF = O
IF(MISC22.EQ.3)NDCOEF =ARMISC (23)
NOFJ=Q¢NGCOEF +NOFFA+NIFAL+NDCOEF

INPUT AR FOR I = L AND 2 ALWAYS

REA)(5-,00) (AR(1,JsK)sd=1,NOFJ)
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60
79

90
100

" 1000

FORYAT(9FB.0) .
REAI (5,70) (AR(2sJeK}sd=l,NOFJ)
FORMAT(9F8.2)

ENPUT AR FOR [ = 2 AND ABOVE ONLY WHEN AR(1ls1.X)
IS NIT ZERD

NRHO = AR(1s1,K)

IF( NRH3.EQ.0 1GO TO 100

00 30 IRHO=1,¥RHO

I = [RHO + 2 .
READ 15,700 (AR(1,JsK) pd=1,NOF J)

CONT INUE

RETJRN
END

13



2,3.2 Subroutine DISCOEF

Purpose: This subroutine inputs distortion data on logical unit TAPE 5
per component (K = 1, 2, or 3) as average values or per
spanwise positions (see AR) and per angle (up to 40), prints
out the values input, calculates the Fourier series according
to ARMISC data, and places the resulting data in AR,

Method: The procedure is as follows:

1) Print a title and case number,

2) Perform the following steps for each component input.

3) Input the number of angles, up to 40 and at least 2, and
a parameter that the distortion will be given at the
spanvise positions in AR or as average values.

4) Input the angles in degrees.

5) Input the distortion per angle when only average values

are input,

6) Otherwise, per spanwise position, input the distortion

per angle,
7) Print out the component index.

8) For printout, divide the number of angles into groups of

5 and for each group perform steps 9 and 10,
9) Print the angles in the present group,

10) Print the distortion according to the input in steps
5 and 60



11) Compute the number of Fourier series indexes and the
index multiplication factor.

12) For the average values or for each spanwise position,
repeat steps 13 and 16,

13) Set the I index for AR,

14) TFor each Fourier series index, repeat steps 15 and 16.

15) Compute the Fourier series sine and cosine coefficients
by integration over angle using the trapezoidal rule,

16) Store the coefficients calculated in AR.

17) Update the number of J's,

Usage: CALLING SEQUENCE

DIMENSION ARMISC(NARMISC),AR(MAXDIM,MAXJ,3),KIN(3),

*

V(MAXDIM,MAXPHI)

CALL DISCOEF (ARMISC,MAXDIM,MAXJ,AR,KIN,NOFJ,MAXPHI,V,ICASE)

INPUT
ARMISC
MAXDIM See FORTRAN dictionary
MAXJ
KIN Array of components input; see subroutine INPT

15



MAXPHI Second dimension of array V set in calling
program corresponding to the maximum number

of angles

ICASE Case number
INPUT/OUTPUT
AR See FORTRAN dictionary for definition; this

will contain the computed Fourier coefficients

NOFJ The number of J positions used
OUTPUT
\Y/ The array of input distortion values, dimen-

sioned V(MAXDIM,MAXPHI), where the rows
correspond to spanwise data and the columns

correspond to angle data

Restrictions: There must be at least two angles, but at most MAXPHI
which is set to 40 in SDRIVER. The spanwise positions

(unless average values) must be those in array AR,

Printout: The distortion values input will be printed out,
Timing: The timing is proportional to MAXDIM x MAXPHI,
Tapes: TAPE 5 is used for input and TAPE 6 is used for output,

16




CALLING LIST

ARMISC, MAXDIM,
MAXJ, AR, KIN,
NOFJ

ENTER

!

1

PRINT THE
TITLE

!

LOOP ON THE
COMPONENT

DO 400 K=1,3

INPUT THE NUMBER
OF ANGLES AND THE
AVERAGE VALUE ,0, OR
‘NUMBER OF SPANWISE
POSITIONS, >0

NPHI, NSPAND

L INPUT THE ANGLES J

PER SPANWISE

POSITION, INPUT

THE DISTORTION
VALUES PER ANGLE

NSPAND :0

INPUT THE AVERAGE
DISTORTION VALUES
PER ANGLE

PRINT THE
COMPONENT INDEX

®

17
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DIVIDE THE NUMBER
OF ANGLES INTO
GROUPS OF 5

NGRP

i

LOOP ON THE GROUPS

DO 140 IGRP =1, NGRP

t

PRINT THE ANGLES
IN THIS GROUP

PER SPANWISE
POSITION, PRINT
THE DISTORTION

PER ANGLE

PRINT THE
AVERAGE

DISTORTION
VALUES

L

140 CONTINUE

Il

COMPUTE THE LAST
J INDEX  USED IN AR

JLAST

&

COMPUTE THE NUMBER OF
FOURIER INDICES AND
INDEX MULTIPLIER

MAXCOEF, MULTFCT

l

NLOOP = MAX 0(1, NSPAND) |

SET UP LOOP ON AVERAGE
VALUE OF NUMBER
SPAN POSITIONS

DO 200 tLOOP = 1, NLOOP




COMPUTE THE { INDEX
WITH RESPECT TO AR

!

LOOP ON NUMBER OF
FOURIER INDICES

DO 200 L=1, MAXCOEF

4

COMPUTE THE FOURIER
INDEX

N=Le MULTFCT

!

INITIALIZE THE FOURIER
COSINE AND SINE
COEFFICIENTS TO 0

ABN1=0, ABN2=0

]

COMPUTE THE NUMBER OF
ANGLE SUB ~ INTERVALS

NPHIMI=NPHI -1

1

LOOP ON SUB ~ INTERVALS

D0 190 J=1, NPHIML

{

COMPUTE THE ANGLES
IN RADIANS AT THE
INTERVAL END POINTS

PHH, PHUJP1

{

INTERGRATE OVER THE PRESENT

SUB —~ INTERVAL BY THE

TRAPEZOIDAL RULE ACCUMULATING

THE CONTRIBUTION

]

190 CONTINUE

19



20

STORE THE CALCULATED
FOURIER COEFFICIENTS
IN AR AND UPDATE

AR FORI =1

200 CONTINUE

!

L

400 CONTINUE

UPDATE THE NUMBER
OF J's

NOFJ=NOFJ + ARMISC (23)

‘ RETURN }
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SUBROUTINE DISCOEF(ARMISC ,MAXDIMIMAXJIsARSKININOFJoMAXPHI# V2 ICASE)

PURPOSE THIS IS A DATA REOUCTION SUBROUTINE #HICH IMUTS

10

20

30

40
50

OISTORTION, ARMISC(22)=4, VALUES PER SPAN PUSITIONs THOSE
IN AR, FOR A SETY OF ANGLES, PRINTS JUT THISE VALUES,
COMPUTES THE FOURIER CUEFFICIENTS ACCORRDING TO ARMISC{23)
AND ARMISCI24%) AND PLACES THOSE VALUES IN AR

DIMENSION ARMISC(Ll)»AR(MAXDIM,MAYJs3), VIMAXDIMoMAXPHI) ,<INL3)
OATA DTOR/0.,01745329251994/,TwUP1/6.28318530717359/

INPUT THE DISTORTION Vfl:J) WHERE 1=1,J0RRESPONDS TO THE
ANGLEs 1§22 TO THE AYERAGE VALUE, I33,40.40 TO SPANWISE
POSITIONS AR(IsLlsK?s J2ls2reee CORRESPOND TO ANGLES
PRINT TITLE

WRITE(bs5)ICASE ' ’ .
FORMAT(LHLI//11X,*0ISTORTION INPUT FOR CASE #,13)

LOOP ON COMPONENT

00 400 K=},3
1FL KINIK).EQ.Q } GO TO .400

INPUT NPHI» THE NUMIER OF ANGLES, AT M3ST 40, AND
NSPAND, O IF ONLY AVERAGE VALUES OF DISTORTiON ARE GIVEN
OR EQUAL T2 AR(ls1sK) FOR SPANWISE DATa

READ (55103 NPHISNSPAND
FORMAT(16]5)

INPUT THE ANGLE IN DEGREES

REA) (5+,20) (VI1sd)ada )}, NPH)
FORMATI(OF 1 0. %)

IF( NSPAND ) 40,30,40
INPUT THE AVERAGE OI STORTION VALUES

READ15,20) (VI2,4)0i=]sNPHI)
60 TO o0

INPUT THE DISTORTION PER SPANWISE POSITION

DO 50 ISPAND=]l,NSPAND °
I = ISPAND ¢ 2
REAI(5,2Q) (vi1,0)sd=21sNPHL)

PRINTQUT THE DISTORTION INPUT

21
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80

90
100

110
115

120
130

140

PRINT THE COMPONENT .

WRITE(6,70) K
FORYAT(LHO,» 10X, *K = ®,[1}

DIVIDE THE ANGLES INTO GROUPS OF 5 FOR COLUMN QUTPUTY

NGR? = (NPHI-1}/5 + |}
DO 140 IGRP=1,NGRP

COMPUTE THE FIRST aNOD.LAST J INDEX WITH RESPECT TO
V FOR THE PRESENT GROUP OF 5

J1 = (IGRP-1)¢5 + 1
J2 = MIND(Jl+d&yNPHIN

PRINT THE ANGLES

WRITE(6,80) (V(lsd)eJd=Jl,J2)
FORMAT(1HO»10X»* ANGLE = #,5F10.4)

fF{ NSPAND ) 110,950,110

PRINT AVERAGE OISTORTION VALUES
WRITE(Ds 100){VI2sJ)s d=llsd2)
FORMAT(LIHO»LOX» ®*AVERAGE = *®55F10.4)
G0 IQ 140

PRINTY DISTQR}IUN VALUES PER SPANWISE PISITION
WRITE(6,115)
FORMAT(13Xs*SPAN®)
DO 12C ISPAND=1,NSPAND
f = ISPAND + 2
WRITE(5,130) AR{(I,1»K)e(VI(lsd)rdalled2)
FORYAT({L1IXsF6.455F10.4)
C ONT [ NUE

CALCULATE THE DISTORTION FOURIER SERIES

COMPUTE THE LAST J INDEX USED WITH RESPECT TO aR

JLAST = NOFJ

COMPUTE THE FACTORS DETERMINING THE FOJRIER INDICES

MAX: OEF = ARMISC(23)/2
MULTFCT = ARMISC(24)
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LOOP ON THE AVERAGE VALUE DR SPANWISE POSITION INDEX
SETTING THE 1| APPROPRIATE TO BOTH Vv AND AR

NLOJP = MAXO(lsNSPAND)
D0 20C 1LOOP=1,sNLODP

I = 1LO2P + 2

[F( NSPAND.EQ.O) [s2

LOOP ON NUMBER OF FOURIER SERIES COEFFICIENTS
DO 20C Lal,MAXCOEF
COMPUTE THE FOURIER SERIES INDEX
N = L*MULTFCT
COMPUTE THE FOURIER COSINE AND SINE COEFFICIENT FOR
THE PRESENT SPAN POSITION AND FOQURIER SERIES INDEX
BY INTEGRATING OVER THE ANGLE USING THE TRAPEZOIDAL RULE
CINITIALIZE THE COEFFICIENT SUM

ABNl = J.
ABN2 = 0,

LOOP ON THE SUB~-INTERVALS

NPHI MLl = NPHI - 1
00 190 J=1,NPHIM]

SET THE ANGLES AND COSINE AND SINE ARGUMENTS
AT THE INTERVAL END POINTS

JP1 = J¢l

PHIJPLl = V{1,JP1) *DTIR
PHIYS a V{1l,J)*DTOR
ARGNJPL= N*PHIJP]

ARGNJ = N#*PHIJ

COMPUTE THE TRAPEZOIDAL RULE CONTRIBUTION

ABNL =ABNL¢ (PHIJPL-PHL J)* (V1o JPLY*COS{ARGNJIPL)I#V (1» JI*CISUARGNJ))
ABN2=ABN2¢(PHIJPL-PHIJI®(V(I»JPL)*SINIARGNJIPL)*V {15 J)*SIN(ARGNI))
ABNls= ABNL*MULTFCT |

ABN2 = ABN2*MULTFCT

STORE THE COEFFICIENY IN AR

JNELT = JLAST ¢ 2%(L-1)¢]
AR(I »JNEXTH»K) = ABNI

AR(I s JNEXT+],X)saBN2
AR(L 2 JNEXTHK) = NSPAND

23
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ARU1 » INEXT+1,K) =NSPAND
200 CONT I NUE

400 CONT[NUE
UPDATE NOFJ
NOFJ = NOFJ ¢ ARMISC(23)

RETURN
END



2.3.3 Subroutine PRNTIN

Purpose:  This subroutine provides for a standardized output on TAPE 6
of the arrays ARMISC and AR.

Method: The procedure is as follows:
1) Print the case number,
2) Print the array ARMISC,
3) For each component K input, repeat the following steps.,
4) Divide the number of 1I's into groups of 6 per line,

5) For each group of I's, print AR for all J's in that group
and all I's.

Usage: CALLING SEQUENCE

DIMENSION ARMISC(NARMISC),AR(MAXDIM,MAXJ,3),KIN(3)

CALL PRNTIN(IPRG,ICASE,NARMISC,ARMISC,
*  MAXDIM,MAXJ,AR,NOFJ,KIN)

INPUT
IPRG The five-letter name (5Hxxxxx) of the primary
subroutine being used
ICASE The number of the case

25
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NARMISC Number of elements in ARMISC
ARMISC
to See FORTRAN dictionary
AR .
NOFJ The number of J's in AR
KIN KIN(K), K =1, ,,., 3 is 1 or O depending on
whether ;omponent K data is to be printed -
(i.e., input)
Timing:  The timing is proportional to the number of elements in the

arrays ARMISC and AR.

Tapes: = - TAPE 6 is used for output.



CALLING LIST

( enter )

PROG, ICASE, NARMISC, ARMISC,

MAXDIM, MAXJ, AR, NOFJ, KIN

]

PRINT THE PRIMARY SUBROUTINE
NAME AND THE CASE NUMBER

\
[Pmm THE ARRAY ARMISCJ

1

DO 200 K=1,3

200

KIN (K): 0 -

DIVIDE THE NUMBER OF
J INTO GROUPS OF 6

NGRP |

)
| DO 150 1GRP=1, NGRP |

[
| PRINT THE 1’ IN THIS GROUP |

FOR EACH I, PRINT AR
FOR THE ABOVE J's

150 CONTINUE l
I 200 CONTINUE l

RETURN

27
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(2 X2 N )

[ $]

[ & ]

SUBRQUTINE PRNT!N(lPRG-lCASEoNARHlSC;ARNlSC-HAXDIH:HAXJ:AR:NDFJ.
1KIN)

PURPOSE . STANDARDIZED {NPUT PRINTOUT SUBROUTINE

10

29

30
35

40

45
50

60
70

80
100
150
200

DIMENSION ARMISCINAIMISC) »ARI MAXDIMsMAXJs 3D KINI 3)
DIMENSION T1(2)
DATA TI(1)»T1(2)/9H INDEX »9H VALUE/

MRITE (65 10)IPRG,ICASE
FORYAT(LIHL//IHO, 10X, *SUBROUTINE *#»,A5/71H0»10X»*[NPUT FOR CASE *,1[3)

NCLM=MINO( 4» NARMISC)

NROA = (NARMISC-1)74 +]
UerE(boZO)(Tl(l)nTl(Z"lCLH'l'NCLH)
FORMAT(LIHC,»10X» #ARRAY ARMISC*/10X»8A9)

D0 35 IR=1,NROW

WRITE(6,30) (loARH[SC(l’ol'lRoNARHlS»JNRUU)
FORYAT(10X»4{4Xs[3,1X»F10.4) )

CONTINUE

WRITE (69 40)
FORMAT(/1HO»10X»*ARRAY AR*)

D0 200 Ks1,3

IF(CIN(K).EQ.,08 GO TQ 200
NOFi = AR(Ll,1,K) ¢ 2

NGR3 = (NOF J=-1)/6+]
WRITE(6,50)K

FORMAT{LIHO,LlIX,»*K = %,]1)

DD 15C IGRP=]1,NGRP

J1=s{ [GRP=1)%6 ¢}
J2sMINI(JL+5,NOFI)

WRITE(6,60) (JrJ=Jlrd )
FORMAT(LEHO»11Xs*J =%,6(8Xs12s1X) ?
WRITE(5.,70)

FORMAT(LIH »12X»s*1%)

DO 10C [=lsNOFI

WRITE(6580) {1, {AR(I» JsK)pIeJ]15J2) }
FORMATIL12X»1202Xs611X»FLlGeS5) )
C ONT | NUE

CONT I NUE

CONT [ NUE

RETJRN
END



2,3.4 Subroutine PRNTOUT

Purpose: This subroutine prints out the modal amplitudes, array

ALPHAMN, as computed by a primary subroutine,
Method: The procedure is as follows:
1) Print the heading.
2) Divide the number of m's into groups of 3.
3) For each éroup in step 2, repeat the following steps.

4) Compute the index corresponding to the largest and

smallest m in the present group,

5) Compute the largest n corresponding to the m's in

this group.

6) For each n, up to the largest, repeat the following

steps.

7) Construct a variable format such that for each m in the
present group, the format will print blank or the modal
amplitude as a modulus and a phase between -180° and
180°, depending on whether there is or is not a modal
amplitude corresponding to the current m and n,

respectively,
8) Print the information determined in step 7.
Usage: CALLING SEQUENCE

DIMENSION MUSE (MDIM),MAXN(MDIM)
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Timing:

Tapes:

COMPLEX ALPHAMN (NDIM,MDIM)

CALL PRNTOUT (MDIM,NDIM,NOFM,MUSE ,MAXN , ALPHAMN)

The timing is proportional to NOFM times the largest value
in MAXN,

TAPE 6 is used for printout,



CALLING LIST

MDIM, NDIM,NOFM, MUSE,
MAXN, ALPHAMN

{ ENTER )

| PRINT THE HEADING |

Y
DIVIDE THE NO. OF M'S
INTO GROUPS OF 3

MLP

\
[oo 100 ILP = 1, MLP ]
COMPUTE THE MUSE ARRAY

INDEX OF THE FIRST AND LAST
M IN THIS GROUP

M1, IML

COMPUTE THE LARGEST MAXIMUM N
FOR M’S IN THE THIS GROUP

NBIG

\
[ D0 90 N=1, NBIG

OPEN THE FORMAT
L=1, VAR (L) =10H (11X, I3

A
ﬁoso IM=IM1, ML

31
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THERE IS A MODAL
AMPLITUDE

VAR (L)=MODULUS
VAR (L+1):PHASE
FORM (L»1)=10 H, E12.2
FORM (L+2)=10H, F 10.2 2X
L= L*2

L

60

THERE IS NO MODAL
AMPLITUDE

VAR (L)=VAR (L+1)=1HV
FORM (L+D):FORM (L+2)=10H,A12
L=L+2

-| 80 CONTINUE

CLOSE THE FORMAT

L=L+1
FORM (L)=10H)

PRINT THE ARRAY
VAR ACCORDING TO THE
FORMAT FORM

)|

|9o CONTINUE
Y

|1oo CONTINUE l
[

RETURN
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SUBROUTINE PRNTOUTU(MD IMsNDIMs NOFM»MUSEs MAXN, ALPHAMN)
PURPOSE STANDARDIZED MODAL AMPLITUDE PRINTOUT
DIMENSION MUSE(MDIM)» MAXNIMDIM)»VARIO),FORM{B)
COMPLEX ALPHAMN{NDIM, MDIM),ALPHA )
. DATA ME»BLNK,RAOTODG /44M = ,1lH »57.29577951308232/
"REAL MODULUS

WRITE(6,10)

10 FORMAT(1HO»11X»s MODAL AMPLITUDES = (MODULUS»PHASE)*/

LIHO» L3Xs #PHASE LT, 180 DEG AND PHASE.GT.-180 DEG*)
COMPUTE THE NUMBER OF M IN SETS OF 3
MLP =(NOFM-1)73 + 1
LOOP ON SETS OF M» COMPUTING THE FIRST AND LAST M
D0 100 ILP=1,MLP
IML = 3 ([LP-1)+]
IML = MINO(IML®2,NOFN)
PRINT THE M AND COLUMN HEADING N
WRITE(6020) (ME,MUSE( IM), IMN=I M1, I ML)
20 FORMAT(LHC»13Xs 3(9XsAds [4s7X) )
WRITE(6s30)
30 FORMAT(L3X,%N*)
COMPUTE THE LARGEST N OVER ALL MIN THIS SET
NBIG = 1
D0 40 [¥=INML,INML
40 NBIG = MAXO(MAXN(IM),NBIG)
LOOPING ON N» CONSTRUCT THE FORMAT
00 30 N=1,NBIG '
OPEN THE FORMAT AND SET N PRINT FORMAT

L =1
FORM(1)slOH(11X»13

LOOP ON M, FILLING THE VARIABLE AND FOIMAT
00 8C tHalMl,iul
OECISION ON TYPE OJF ELEMENT

[F( N-MAXN(IM) 150,50060

33
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(EX SN %)

[ 8]

€Tro0n

(£

L

50

52

53

55

60

89

0

100

MODAL AMPLITUDE HERE ONLY

ALPHA = ALPHAMNI(N,INM)

MODULUS = CABS(ALPHA)

LF{MODULUS) 53,52,53

PHASE = D.

GO ro 55 .

PHASE s ATAN2( AIMAGIALPHA),REAL(ALPHA) )#*RADTOOS
VAR(L) = MODULUS )

C =]

FORY{L) = 10Hs,E12.2

VAR(L) = PHASE

L= L+]

FORM{L) = 10H»F10.2,2X
GO Ta 8)

VAR{L) = BLNK

L = L+

FORMI(L) = 10H,Al2
VAR{L) = BLNK

L = L+l

FORMIL) = J0H,A}2
CONT I NUE

COMPUTE NUMBER OF WORDS IN FORMAT AND SET LAST

L=L -2
WRITE(G) FORM) NL(VAR{I}12l, L )

CONT I NUE
CONT I NUE

RETURN
END

ELEMENT



3.0 TEST CASE RESULTS

The purpose of these test cases is to demonstrate the different options

included in the four subroutine packages.

The test cases executed with primary subroutine AAAAA include the
evaluation of several options that are common to all four packages.,
The test cases with the other three packages demonstrate options that

are unique for each one of them,

The test cases for the packages AAAAA and BBCAA include base cases.
The inputs used for the base cases serve as reference inputs. The in-
puts for the other test cases are equal to the reference inputs except

for one or a few input parameters.

3.1 Primary Subroutine AAAAA

Case
1 Base case:
Viscous.wakes interaction between inlet stator and rotor
2 Viscous wakes interaction between rotor and outlet stator:
ARMISC(5) = ISOROS = 2.
3 Base case with:
ARMISC(14) = harmonic index = 2,
4 Base case with:
ARMISC(4) = 1, indicates downstream propagation
5 Base case with:

ARMISC(38) = 1. indicates non compact source theory

35
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Case

Base case with:

ARMISC(13) - .1 indicates wake skewness at rotor

Base case with:
AR(1,J,K) = 0, indicates average input values in the

AR array only.
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3.1.2 Primary Subroutine Input/Output

SUBROUTINE AAAAA

INPUT FOR CASE

ARRAY ARMISC

INDEX

OOV ®~NOOWMS WMN K-

—

ARRAY AR
K = 1

J *

&S WN - £ WN - = £ W e

£ N =

© VALUE
«2000
0.6000
«3500
-1.0000
1.00090
0.0000
«8750
10.0002
0.C0092
15.0000

1

2.00600
.67500
.35600°

1.00000

7

0.00000
50000

-3.00600
-0.000G0

i

2.C0C00
«675CO
35000
1.0600C

7

2.00000
«59500
« 55630
«80CC0O

1

INDEX
11
12
13
la
15
16
17
18
19
290

2

2.00092
.15000
.20C29
.12C20

8.

2.00C09
«530%9
.500C3
«55C0)

2

2.90Ca0
.15030
200722
12050

8 -

2.00C00C
.5%C22
523360

«67503

VALUE INDEX VALUE INDEX
-0.0000 21 -0.ClJ0 3l
-2.0000 22 -0.0220 32
-J.,000¢C 23 -0.CJJ0 35

1.0000 24 -0.00)J0 34
-1.CCQ0 25 3.€000 35
-5. 0000 26 ~0.0339 36.

3.0000 27 -2.C229 37
-0.0000 28 -0,.C2J9 38
-0.0000 29 -0.822) 39
=0.,6000 30 -0.C3J0 4C

3 4 S

-C.2J0000 2.0C003 -3.00000

-G.00009 .0100¢C -3.0C0CC

-0.90300 -0.0G000 -G.0000C0

-0.,00000 -0,006000 -J.0CC0G

9 10 11
0.00900 2.00000 2.00G0¢C
«50000 .05000 .C5000
-0,30200 9,0C320 3.30CCC
=0.30000 «10092 «1CCCC
3 4 5

-0.000%00 2.0co00¢C -2.003C0

~C.203G2 .0l000 -C.0CCCC

=0.00000 -J.000¢CH ~T.0C0CC

-C.200C0 -%3.00000 -2,000CC

9 10 11
0.02009 2.0C009 2.000CC
«500CH .0353¢C 26030
=2e2900J -2 CJC5 .132CC

-C.000C0 <3200 .720Cu

ViLue
-C.CCID
-0.59J)
-G. 0009
~0.5359)
-3.0620
~C. 500
-C. 00
-C. 5092
-C. 2030
-C.CC0

b

0.000322
5.23C00
-0.0009%0
-J.03002

6

0.CC0I0
5.23C0C
=0.0CJ30

-0.C0CO0



MO0AL AMPLITUDES = (MODULUS,PHASE])

PHASE .LT.1E0 DEG AND PHASE.GT.-130 DtG

M= -5 N s
N
1 4.59E-01 -14.3°¢ 233E-03
2 8.3CE-03 -44,27 1.28€-03
3 8.70E-G3 -45.33 1.30€-03

2

-7 4.22
-102.33
55.29
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SUBPODUTINE AAAAA

INPUT FOR

ARRAY ARM
INDEX

COB®NOCWMWEWN+-

-

ARRAY AR

F NN Ve

WP e e

£ N -

PR TV AN )

CASE

Isc

VALUE
0.0002
«2000
«3500
-1.0000
2.0000
0.0000
«8750
-0.0000
10.0000
15,0002

1

2.00000
«67500
«35000

1.00000

7

2.00000
«69500
«59000
«80000

1}

2.00000
«675C0
«35000

1.60000

7

2.0CC0C
.c3CCO
«56000
.675C0

2

INDEX
11
12
13
14
15
16
17
13
19
20

2

2.020C0
15000
.20C20
.10000

8

2.00000
. 53C30
«50009
<~ 7500

2

2.00020
«15000
»20070

.100J0

3.90CCH
22070
-J.23CC33
-0.00C%)

VALUE INDEX VALUE INDEX
-3.C030 21 -0.0230 31
-0.0000 22 -0.02320 32
-0. 0000 23 -0.CJ30 33

1.0000 24 -0.0320 34
-0.0000 . 25 3.C320 35
33,0000 26 -0.C339 36
-1.0000 27 -0.CJ30 37
=0.C030 28 =0.0230 38
-0.C000 29 -0.0323 g
=-0.00900 30 -0.CJ00 4C
3 4 5

-0.00000 2.90000 -C.0000¢C

-0.00000 .01000 -0.00000

-0.00000 -0.02000 -C.0000C

-0.00000 -2.00000 ~G.0C000

9 10 11
0.20000 2,000900 2.300C0
«50009 .305038 . 258CL0
-0.000392 10000 « 10000
-0.00000 .03000 «02000
3 4 5

-0.00000 3.00000 -J.0000C

-0.00000 .01030 -C.0C0CO

~0.00000 -J3.30000 -G.000CC

-0.00000 -0.00000 ~J.00000

3 10 il
2400003 2.0230% 2.,2CCCS
«23533 e 5933 Lelloe
-wes300C) «8 5430 «dC2CLC
-0.20200 150230 «1C0CGC

V4ALUE
-0. 0030
-C. 0030
-0.0030
-0 00)0
=04 0002
-0 000
-0. 0023
~Ce COOJ
-G« 0010
-0. 0020

6

3.00050
5.23020
-0.00930
-03.00003

o

0.00030
5.23C)0
-J.00020
-0.0007)



MODAL AMPLITUDES = (MOOULUS,PHASE)

PHASE.LT.130 DEG AND PHASE.GT.-130 DEC

M= -5 M=
N
1 4.33E~04 -33.39 3.228-03
2 1.04€-03 -.28 7.50€-03
3

3.35€-03 -18.56 l.11€-02

59.53
16.11
-23,72
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SUBROUTINE AAAAA
INPUT FOR CASE

ARRAY ARMISC

INDEX VALUE
«2000
0. G002
«3%500
-1.0000
1.€000
0.C000
«B8750
10.C000
0.0000
15.0000

QOOUNOWIWN»

-

ARRAY AR

J = 1
2.00000

« 35000
1.0G000

W -

Jd = 7

0.00000
«50C00
-0.00C00
-0.00000

& W e e

J = 1

2.00C00
«67500
«35200
1.00000

WA e

J = 7

2.00000
«69:0C
«5GCCC
« 80000

& W N e

.67500,

3

2

2.00002
«1500C0
20000
.10020

8.

2.00009
«53C00
« 50000
«56C00

2

2.20C00
.15CC0
«20CC2
.10000

.
2.00C0)
.5QC2)

«5CC2)
«+657530

VALUE INDEX VALJE INDEX
-J.0000 21 -0.C020 31
-0.0039 22 -0.0J99 32
-0.00090 23 -0.03J0 33

2.0030 24 -0.€3990 34
-1.0000 25 3,0000 35
-0.0030° 26 ~0.0JJ0 36

0.0000 27 -0.0200 37
-0.0000 28 -0.0200 38
-0.0000 29 -0.02%90 39
-0.0000 30 -0.0000 40

3 4 5

-0.00009 0.0C000 ~0.00000

~0.00000 «031C00 -0.0CGCo

~0.00000 -0.,00000 ~3.900CC

-0.00000 -0.,00000 -0.CCo00

9 10 11
0.00000 2.00000 2.00C00
«50000 «05000 05000
-0.00000 9.0C000 0.92C00¢
-0.00000 «1C000 «1C000
3 4 5

-0.00000 J.0G00C -0.00000

-0.00000 01000 -0.20000

-0.,00900 ~-0.,06000 -0,9C03¢C

~0.00000 -3.00000 -0.0C0CO

9 10 11
0.00000 2.0C000 2,000C0
50000 «2£500 . 06200
=0.00000 «10202 «lCLCC

-0.30000 «03000 « 020CC

YV ALUE
-=0.0000
~0.900430
- o. 0000
-0, 0039
~0.0030
~0.00230
~G. 0037
-C. 0000
~-C. 00J2

6

0.00032
8.23000
=-2.0002
-3.6003

6

0.00022
~0.GJ000
-0.032)3)



MOOAL AMPLITUDES

NTWVMESsWN~Z

WS WN=~Z

PHASE.LT.180 DEG AND PHASE.GT.-180 DEG

1.97€-03
3.88€-C3

1.92E-03
1.75e-03
8.02E-04
4,02E~04
1.8CE-03
6.90E~-C3

= (MODULUS,PHASE)

-20

-103.96
-170.45

10

-176.85%
143,94
125, 87
-33.33
-37.76
-24.53

M =

2.08E-03
3.16E~03
3.71€E-03
3.785-03
3.32€6-03
7.37€-03

‘M os

1.23€E-03
2.98E-04

-10

-21.05
-87.34
-121.19
‘122.3"
-102.22
-63.88

20

-68.23
58.23

M =

3.62E-03
2.24E-03
7.01E-04%
b.79E-34
4.20E-Q4
3.95e-04
4.13E-0¢

51.12
l1.81
23.53
~40. 33
130.65
125,31

-44.0613

45



46

SUBRQUTINE AAAAA
INPUT FQOR CASE

ARRAY aRMISC

I

AR

K-

J

NDEX VALUE

2009
0.C000

«3500
1.C000
1.GCCO
0.0000

8750
10.0000
0.0000
15.G000

QOVW~NOWMEWNP-

—

RAY AR
=1
- 1

2.00000,

«67500
35000
1.00C€00

S W N e

i= 7

I

1 0.C0000
2 «50000
3 -0.00C00
4 -0.00000

J = 1

1

1 2.00000
2 «67500
3 «35C00
4 1.0CG00

Jd = 7
[
1 2.0CC¢0
2 «0G:C0
3 «59C00
4 «80Ca¢C

4

INDEX
11
12
13

15
l6
17
13
s
20

2
2.006C20
«15000
«20092
«10020
8

2.00020

53020

- «500729
«56009

2

2.70027
«150)30
20022
«12030

€

2oannes
L5303
.50009

«5TELS

VALUE [NDEX VALUE INDEX
-J3.C020 21 -0.0220 31
=0.0000 22 ~0.C2130 32
-2.0000 23 -0.C€J20 33

1. G200 24 =0.€J99 34
-1.0000° 25 3.0 35
-0.C000 26 -0.C39%90 36

G.C090 27 -J3.CJJ90 37
-0.0000 28 -0.6320 38
-2.0000 29 =0.CJ99 39
fD.OOOO 20 ~-0.03920 4C

3 4 5

-G.20000 7.3C000 -5.00000

-0.00000 .01000 -0.0C0CC

-0.000090 -3.0C300 -0,0C0CC

-0.00300 -0.30000 -C.CC0CO

9 10 11
J.000C2 2.06000 2,0000¢C
«50000 «05002 e Jd50L0C

-0.009200 0.9C000 0.0CGCO

-0.00000 «1C000 «100C0
3 4 5

-GC.00000 0.00060 -C.00002

-30.00009 .01000 -C.000C0G

-C.20000 -3.00003 -0,0000¢0

-0.00009 -J2.00000 -2.0G6000C

9 10 il
2.30203 .05 2.20£02C¢C
<3356 i3l e ST

-C.J0000 +1C000 « 10630

=-3.90000 «03003 «220CC

VALUE
-C. 0000
-0.C03)
- 0. 0000
-0.3030
-0, G000
-0.0000
-0,000°
~2.3000
-C. 0000
-0.G0020

6

J.000D0
2.23CJ
-3.0C022
-J.035C30

6

0.000600
5.23000
-3.03033
-0.C0020



MODAL AMPLITUDES s (MODULUS»PHASE)

PHASE.LT.180 DEG AND PHASE.GT.-180 DEG

N s - "=
N
1 3.03E-C4 ~-63.08 2.69E~03
2 2.T6E-03 ~h4, b4 4,22€E-03
3 $5.50€£-01 -43.93 4eb0E~-03

96.61
67.53
43.55
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SUBROUTINE AAAAA
INPUT FOR CASE

ARRLY ARMISC
INDOEX

VALUE
«2000
0.0000
«3500
-1.000Q
1.C000
0.0000
«8752
10.C000
0.C009
15.6060

CO@DMNOG VLS WINE-

—

ARRAY AR

= 1

2.00000
«67500
+350CC°

1.06000

£ W N e e

= 7

0.00C00
«50000
-Q0.00600
-0.00C00

W N

= 1

2.00000
+ 57500
«35C00C

1.0CC00

S W e

= 7

2.00000
.2958CGH

«557320

«80C00

£ W I e e

5

INDE X
11
12
13
14
15

17
18
19
20

2

2.00CDO)
15000
.2G030
.10020

8

2.00000
.53000
.59009
+560C0

2

2.20020
<1509
.20032
«1003C0

8

2.30205°
.330)
25032

«B675C2

VALUE INDEX VA_JE INDEX
-G, 00CO 21 ~0.CJ22 3i
-J3.0000 22 ~0.CJJ30 32
-3.90000 23 ~0.C220 33

1. C0Q00 24 ~0.CJ300 34
-1.0000 25 3.CQJ0 35
-0.0020 26 -0.CJl9C 36

3.C000 27 -0.,0020 37
-J3.00G0 28 =-0.0323 38
-0.00900 29 ~C. 0329 3G
-0.,0000 30 ~0.CJJ0 43

3 4 5

-0.90000 5.00000 -5.00009

-0.00000 21000 -C.3C0C<

-0.0000C0 -3.00C30 -6.0000¢C

-0.00000 -2.00000 ~L.0C000

9 10 11
¢.00000 2.00000 2.0C0C0
«50000 .050G0 . 250CC
-0.00000 . 2.9€000 veuGOCL
-$.000C0 .1CQ00 +1C0CC
3 4 5

-0.203C0 2.0C000 -3.060Q¢C

-0.20000 .010C0 -G.0C3CC

-2.33900 -3.000GC ~2.0CGCCC

-0.900000 -2.00002 -G.00060C

9 19 11
0.00900 2.000093 2.000¢3C
20669 LIR30 « 72032
ANV V) [PtV e iU
-U.00000 .03000 «02000

VALUE
-Z.002
-2.0933)
-{+2C00
-2.¢232
-C. D302
-2.0020
-Je w0l

« 3022
-C. 0020
-ve 000D

]

3.00000
5425033
-J2.€0033
-0.03030

J.00020
5.23CJ0
-J3.CGC0
-2.00020



MODAL AMPLITUDES = (MODULUS,PHASE)

PHASE LT.130 DEG AND PHASE.GT.~180 DEG

M= -5 M=
N
1 4,J9€-03 -35.59 2.35€-03
3 6.934E-03 -57.7C 1.88E-03

5

-12C. 74
-159.56
32.13
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SUBROUTI

NE AAAAA

INPUT FOR CASE

ARRAY &R
INDE X

OO OmMNOCWMSWN K-

—

ARRAY AR

K = 1

MISC

VALUE
.2000
0.0000
«35C0
’1. COOO
1.C000
0.0000
«8759
10.0009
0.C0CJ
15.C0090

1

2.00C00
«67500
« 35000
1.00C00

2

0.00¢C00
«50G0¢C
-3.00C00
-0.CCC00

1

2.006C00
« 67500
«35C0¢
1.00000

7

2.CCCGCo
«b3c00
«59000
«8G000

2

2.30000
.15C00
«29009
.10C00

8

2.0C09%2
«53009
- «50000
«56000

2

2.29C07
«15C20
.29€GO
10032

VALUE INDEX VALUE INDEX
-3.0020 21 -0.0233 3l
-2.0000 22 -0.033¢ 22

. 1020 - 23 -0.C322 33

1.0000 24 -0.00)0 34
-1.0000 - 25 3.0020 35
-3.0039 26 -0.020) 36

3.0000° 27 -0.G39 37
-5.0000 28 -0.C333 13
-0.0000 29 ~0.609) 39
-0.0009 30 -0.0200 40

3 4 5

-6.00000 0.0000) -C.000CG

-0.00000 .01000  -(.000Cs

-0.00000 =-0.00000 =-£.0G00C

-0.00000 -0.00000 =-£.000G0

9 10 11
0.00000 2.00000 2.0C00C
.50000 .05002 .0500C
-0.00000 0.00000 ¢.0C0CO
-0.00000 .1 0000 .10GCO
3. 4 5

-0.00000 9.00000 -0.000CC

-0.20C09 .01000 -C.3C0CO

-0.00000 =0.30000 =-C.0000C

-0.00000 =3.003C0  ={.0GC00G

9 10 11
2.20005 2.0CC3C 2.56CCC
L3503 .9 3530 e J=CCu
-C.005G0 L1C300 .iCCoc
-0.20000 .03000 .026C0

VALUE
-0.0000
-0. 0002
-C.00230
-0.C090
-0.0020
-0.000)
-C.0020
=0. 0002
-0. 0022
-0.0003

]

0.06923

5.28009
-0.00020
-0.0003)

6

0.00030
5.28030
=2.0C0J0
-0.0C020



MODAL AMPLITUDES = (MODULUS,PHASE)

PHASE.LT.180 DEG AND PHASE.GT.~180 DEG

LR -5 n s
N
1 3.13€e-03 69.47 2.73E-03
2 9.15€-C3 -10,21 1.50€~-03
3 1.05€-02 ~38.34 1.75€-03

-31.72
-8 4. 26
80.62
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SUBRQUTI

NE AAAAA

INPUT FOR CASE

ARRAY 4R
INDEX

OOV NOWM S WN -

—

ARRAY AR

K =1

MISC
VALUE
«2009

0.00090
«3500
-1.C000
1.0009
0.0009
«38750
10.0000
0.60060
15,0000

1

-0.00C00
«067500

7

-0.00000
«50C00

1

-0.00000
07500

7

-3.00C00
«69500

INDEX

12
13
leo
15
16
17
18
19
20

2

-0.00000
«15600

8

-0.00000
.53000

2

-0.000C2
.15020

8

-0.00C29
«59000

VALUE INDEX

-2.0000
-0.0090
~0.0000

1.00230

~1,00Q0

-G. 0030
2.0000
-0.6000
-0.0000
-0.,0000

3

-0,00000
-C.J00C0O

9

-0.00000
50000

3

-0.00000
-C.00000

9
~0.00000
50000

22
23
24
25

27
28

30

CINDEX

VAL JE
-0.0329 31
-0.0330 32
-0.CJ00 33
-0.0J300 34
3.C9020 35
-0.CJ0¢C 35
~0.G230 37
~0.02J39 33
-0,.39J¢0 335
-0.0329 40
4 5
-0.00000 -0.0G000
«01000 -J.0CGCC

10 11
-0.00000 -0.00CQG
05000 .35000

4 5.
-0.00000 -C.0C33¢C
.01000 -2,00000

10 11
-7.0C000 -G.00000
«06500 + 06000

VaLde
-C. 0020
-0.C039
-0.300J0
-0.0000
-$.0020
=-C. 0030
-C. €030
-C.0029
-J3.0090
-0.90090

(]

-0.C0030
6.28002

[}

-0.000%0
6.25090



MOOAL AMPLITUDES = (MODULUS,PHASE)

PHASE.LT.180 JEG AND PHASE.GT.-180 DEG

M= -5 M=
N
1 4.99E-C3 -17.19 2.96E-03
2 3.05€-03 -68.00 2.b65E-03
3

1.03¢g-~02 -105.33 S«36E-04

-79.30
-10£.36
-193.5¢6
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3.2 Primary Subroutine AABAA

Case

1 Inlet stator~rotor interaction, rotor is sound source:
ARMISC(5) = ISOROS = 1,
ARMISC(18) = IAERO = 1,

2 Inlet stator~rotor interaction, inlet stator is sound source:
ARMISC(5) = ISOROS = 1,
ARMISC(18) = TIAERO = -1,

3 Rotor-outlet stator interaction, outlet stator is sound source:
ARMISC(5) = ISOROS = 2,
ARMISC(18) = IAERO = 1,

4 Rotor-outlet stator interaction, rotor is sound source:
' ARMISC(5) ~ = ISOROS = 2.
ARMISC(18) = IAERO = -1,



3.2.1 Card Image of Main Driver Input

-0
15.
l.

2.

15
35
Y
.d
ol
ol

2o

o195

375

2

ol

ol

05
-0
15,
-1e

2.

»15
35
.2
)
-l
.l
2.
2.
.15
375
.2
ol
ol
35
«2
15.
1.

2.

«35 -1

2. 2.
0
.01
.0
.01
.35 -1
2., 2.
.0
.01
.0
.01
.35 -1.
.0 2.
.2

le
o0

«0

6.28

.0

6.28

le
«0

«0

6.28

«0
6.28

2.

)

l.

«0

2.
«695
«59
o3

«Q
5

2.
595
59

«8

le

2.

«875
-1,

«59

« 675

«375
J

«53

5

«56

2.

«59

o5

<675

«875

«0
5

-0
o5

«0
5

-0
5

.0

10.

10.

«0

55



6.28

«0
6.28

F
r
«0

6.28

.0
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3.2.2 Primary Subroutine Input/Output

SUBROUTI

NE AABAA

INPUT FOR ZASE

ARRAY ARMISC

INDEX

OOVOm~NOWMLWN ™

-

ARRAY AR

S W & WN e & W N e e

& W N e~ e

valL Ut

« 2000
J. 0300
« 3502
-1.0000
1.G2000
G. 0002
«8752
106.0G333
0.0000
15.003)

1

2. 00020
267500 °
. 35000

1. 62000

7

0.0C000
«52000
-0.000232
=0.00000

1

2.00020
+ 67530
«35000
1. 500230

INDEX
1L
12
13
lé
15
lo
17
18

20

2

2.00023
«15000
«20CJ0
«10932

8

2.000323
+53030
«50023
56033

2

2.G30235
<1592
« 20320
«1uClo

8
2,258
«3505 0
«50000
07553

VALUE VALUE INDEX
3.3000 21 0.03C0 31
3.U000 22 -0.0200 32
0.3C0J 23 -0.0300 33
1.2062 24 -0.32236 34
1.2C00 25 2.0)00 35
2.90660 26 -9.03G0 36
0.2CCJ 27 -6.04C0 37
1,900 25 -C.0200 138
2.2G00 29 -0.03G0 39
2.2005 32 =3.220¢ 40

3 o 5

-0.03239 0.00300  =2.232320

=2.0u3C0 L0130 =2.82220

“2.0ud00  =0.C2203 =3.50230

-2.02300 -0.C0000  =2.00000

9 10 1
3.633540 2.00020 2,39000
.SJ'\)DC -13.)34 -u5OJJ
-5.0uuLs 0.C0220 ).93033
-2.00:00 . 20000 . 13020
3 4 5

-3.032¢0 3.00003 =J.00320

=3.623ud LCl0L0 =3.00229

<3.023G0  =0.60337  -27.93325

“0.Culll =0.C002u ~s.03038

3 19 11
2.3 3.334539 2.25359
YL ST 7233
=2.G00C0 «2000J V13239

“deCules L1800 . $353)3

YALUE
=J3. 0LV
-0.0C00
-Je O;QO
-0.0C22
-0.0300
-0.0CJ2
=J3.0000
=0.0300
-2.2C2J9
=0e002J

(-]

0.00C090
=3.000290
-0.00C02

6

0.30092
$.23C00
-0.0CC23
-0.20CJ0




58

MOOAL AMPLITUDES = (MODULUSsPHASED
PHASE.LT.180 DEG AND PHASE.GT.-'30 JEG

LI -5 LR
N
1 3.17e-03 -105.54 1.28€-02
2 1.28€-03 -55.062 2+20E=Q4
3 4,04E-05 170.01 3.80E-04

5

~67.49
82.98
118.40



SUBROUTI

NE aABAA

INPUT FOR CASE

ARRAY AR
INJEX

QO @W~NOWMSHWN

—

ARRAY AR

K = ]

J =

& VN - & W N - W N e

S W e

Ll R
VALUE
2003

0.00033
«353)
-1.0003
1.0000
0.C232
«875)
10.9000
3.0002
15.0000

1

2. 00000
« 67533
« 35000

1. 00090

7

0.50000

« 50000
-0.00000
-0.90090

1

2.000030
« 67500
«35C30

1.50030

7

2.060600
« 03520
«59G32
.860J0

2

rd

. 2.C0033
15200
.20020
<1002

8

2.GCCJI2
53023
50039
«56022

2

2.000J00
«15C33
« 20033
«1GCI0

8

2.00032
«29C33
«53GI2
67533

vatUle INDEX VALUE INDcX
lt RRVIVIVN] 21 0.029¢ 31
=0.3C0u 22 =0.9J.C 32
=0.9C0v 23 -0.92300 33
13000 24 =C.3JCy Je
0.2G0V 25 2.0220 35
=J.J3v07% 26 -0.0)CC i6
1.0CQ0 27 -0.0200 37
~1.90G0 28 =0.QJ9v ig
2.3C00 29 -0.0330 .39
243000 30 .~0.3300 +C

3 4 5
-J.0udLu 0.€03C2 =2.¢C30)0
=3.00200 «01l322 =J.620)0
-3.090C0 -J.00030. -J3.8302¢0
=2.0uiC0 -0.L0030 ~2.00020

9 10 11
9.,CC5C0 2.00005 2.¢0029
«30200 « 10000 «C5030
-3.000C0 3.0000°C J.C3330
=2.000Cs « 200350 . 10030

3 4 5
=J3.,000C0 0.0002GC5 -J).020230
=o.Cully «L1203 -2.wJJJ3
=3.0J00vs ~0.C0303C -).500J0
. =d.CaAC0 «0.0Q000 ~0.C0uaC

- 9 19 11
3405305 2,802%¢ 2,C3330
« 20000 «i15220 ew 1539
b R IV «22)20 13320
=0.Gu3C0 «1030¢ «U33)9

VALUE
-3.0GJ00
=-Q.0C30
-Je COOG
-0.000¢C
-0.00952
-0.0C3¢C
-0.0C00
-0.G290
-J.CCo0
-G.0Co0

6

C.00330
$.28C20
«0.00C30
-%.00L20

]

0.00000
623039
-0.00CC23

-G.00329
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60

MODAL AMPLITUDES = (MODULUS,PHASE)

PHASE.LT.180 DEG AND PHASE.GT.-18G DEG

LI -5 " =
N .
)| 4.728-03 139.39 l.56E-02
2 3.14€-02 128.49 5.07E-02
3 7T.46€8~02 116.52 8 ¢GeE-U2

17+.89
132.5¢
114.36



SUBROUT INE AABAA
{NPJT ZOR CASE

ARRAY ARFMISC

INDEX

COOWNT WS W -~

| od

ARRAY AR
K = 2

d =

&£ W N e e & W N e & W N e e

P VR P )

VALUE
0.032)
+ 2000
«353)
-1.0000
2,0000
0,033
.8750
G. 3000
10.0232
15.0030

1

2. 00030
« 67520
«35G00

1.000G0

7

2. 00000
» 69530
« 59003
80029

1

2.00000
« 67500
« 35033

1. 00923

7

2.90000
« 230353
«58039
«57503

3

2

2.00023
«15003
«20090
»10G39

-
2.C00035
59930
50090
«07500

2

2.00003

«15039
«20003

«1023C

8

5.00C22
33w
“levaudd

-0.C3G3

VALUE INDEX VAL UE INDEX
-0.3600 21 2.0330 31
-0.J000 22 ~0.2J050C 32
-2.,38035 23 -0.02C0 33

1.3000 24 ‘000)00 34
~5.J3C00. 25 2.033C 35
-1.2000 27 =0.3200 37

1.2uG3 28 =CedJul 38

9.3C0J 2 -2.0290 39

2.0000 30 -0.2296 40

3 4 5

-0.600Cs 0.00300 =J.0JJIG

-3.000C0 « 01033 =2.00050

-2.0600C9 -0.00339 ~J.0CUI0

=3.6403CQ -0.C3020 =3 +00022

9 10 1l
0.0G000 2.C00353 2.000J0
«350L0 «139¢0 « 07523
-2.0u0C0 20303 « 10030
“J.Uuily «10C00 «050230
3 “ S

-2.00060  0.00000 =2.00030

=J2.003L0 .15t =Jd. .03

-3 03200 -3.000C2 -2.00020

=9.0ud00 -0.060300 =3, 00000

9 1) 11
1.,033C¢ 2.00357% 2.3539)0
--"V;\n:v .(:-:4\;; -L\:':IJ;I
et wowy e 2Culu « 10023
~0.0u3l0 « 20000 « 10930

VALUE
-J. OC:)O
-0.C0020C
-0.6C20
~0.0C00
-2.0C00
-0.0000
-0.0C00
=0.0090
-2.0C20
-0.0C0Q

6

C.00G600
6.23000
-0.080239
=C.30CI2

&

0.00C00
6.28C30
-3.000393
-C. 00020
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62

MODAL AMPLITUDES = (MODULUS»PHASE)

PHASE.LT.180 OEG AND PHASE.GT .-i80 DEG

n = -5 "=
N
1 l.61E-013 -125.08 6.54E-C3
2 8.74E-04 157.913 3.72€-Q3
3

4,J9€E-03 173.56 L.10E-0Q2

71.63
133.03
-175.00



SUBROUI INE AABAA

INPJT FOR CASE

ARRAY aRMIS?T

INJEX

OO ~NOVLITWN~-

—

ARRAY aR
K = 2

3 s

S W N - S WIN o= BN

L R VN VI ]

VALUE
0.8002
« 2900
«35039
-1.3302
2.G203
0.0332
«8750
0.0302
10.000J
15,0033

1

2.00600
« 67532
« 35000

1. 90000

7

2.0G000
« 59500
« 59009
+«30000

1!

2.000230
« 67590
«35092
1.00G30

7

2,00020
+03020
«5%032
«67533

4

INDEKX

12
13
14
15
i6
17
18
19
20

2

2.00C30
«15023

.20030

«10C32
8

2.CCGI)

«59029

«50023
«67533

2

2.00030%°

15030
«20GC32

.10000

-0.506J3

vaLUE INDEX YALUE INDEX
=3.3C0v 21 2.0300 3l
“JedL0V 22 -0.3J3C 32
=3.2000 23 -0.0330 33
1.30Co- 24 -332300 e
-J,.2GCU - 25 2.330¢C 35
1.9000 26 -G.2200 3o
0.0000 27 -0.02C¢0 37
-1.2C00 28 LV ERe P IeAV) 33
2.2C00 29 ~0.3200 39
2.0000 30 ~0.22C0 43

3 . 5
-0.03GC 0.CC30y -J.30223¢C
=3.000¢C0 «013C2 ~3.00390
=Jde0uae? -C+.C0300 ~J.C00VC

S 19 11
J.GG3C0 2.593C0 203330
«503CD «150C0. «07320
-J.000C0 «20000 «1G320
=J«00J00 « 102090 «C5008

3 “ 5
-0,00CC0 0.00000 =-J.02%0
=J.0u0LC «Cladg =0.GC3)0
=J.LuoC0 -0.C0009 ~0.00230
=J.00300 -0.G220G3 -0.000J0

39 19 11
2003500 2,033%3% 2.C93:310
- W0 v cado i
=J.Guul «239U0J «1C0J0
=2.05300 « 200500 «10030

VALUE
-0.G300
=0.0200
=J3.0C0)
-J3.GC00
=J.0C39
-0.CGC00
-0.0C03
“J«0C30
=0.0C20
-0.G000

6

C.00C30
6.28C30
~0.00C30
=5.00039

6

0.30030
0.28J399
-0.0GC09D
-0.30002
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MODAL AMPLITUDES = (MJIDULUS,PHASE)

PHASE.LT.180 DEG AND PHASE.GT.-i8( DEG

e -5 M os
N
1 1.426-02 -11.73 4.20E-02
2 3.39E-02 -55.51 1.96€-02
3 4.93E-C2 ~65.46 «.95E-02

23.32.
-19.56
1%7.81



Case

3.3 Primary Subroutine BCDAA

Cone model distortion:

ARMISC(22) =1, = distortion model selector
ARMISC(23) = ,95 = maximum distortion
ARMISC(24) = ,8 = radial location of maximum distortion

Power law distortion model:

ARMISC(22) = 2,
ARMISC(23) = 1. = exponent q
AR(2,12,2) = L1 = ajps first cosine coefficient of the

Fourier series representation of the

incident velocity distortion

Fourier series coefficient input for incident velocity

distortion:

ARMISC(22) = 4. = The Fourier coefficients of the dis-
distortion are computed by DISCOEF and
ARMISC(22) is reset to 3 before used by
subroutine BCDAA

ARMISC(23) = 52, = number of Fourier series coefficients
to be computed

ARMISC(24) = 1, = MULTFCT

Cone model distortion as in case 1, but use of noncompact

source theory:

ARMISC(38) = 1,
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3.3.1 Card Image of Main Driver Input

8CDAA
-0

-0
3.

28675
«35
«68
o 72
74
76
77

.78

15.

6 el

ol

«35

«35

35

-1.

- =le

-0

6.28

6.28

.0
le
l.

2.
«73
«56
9
-0
2.

2. .
73
«56
9

1.
4.

17.
«73
«56
+733
o154
« 764
o175
«783

. 785

«75
o0
«95

o715

le

. 725
75
52.

17.

« 62

«6lé
« 528
« 635

« 642

«0

o5

«0

]

5

«C
.c
-8

.0
.0

o0
.0
1.



.79
.80
.81
.82
.83
.84
.86
.88
.92
1.

i5 17
-1 0.
1.

«0
<0064}
«0
«01534

33553
«J
+04158
«d
v 24553
P
«04704
«d
« 04556
)
o J4l45

.01520

‘b‘
3.

» Q009
«00413
« Q0214
- 00977
+00378
.01802
« 00458
. 02227
«006521
« 02586
+ 00557
. 02820
« 00559
» 02890
« 00527
02782
« 00667
« 02516
. 00389
.02137
» 0C3C4
«017C3
» 00154
- 00900

-b,
4

. 00282
00232
« 00659
«G2659
.01202
.01202
01477
01677
2017386
0l Te
.01831
.01851
.01887
.G1887

© 01837

.01837
«01l625
2016295
.01373
.01373
FEY Rl
«0103C
.00559
«00509

~3.
be

«00%13
» 00094
«00977
« 30214
.91302
«00373
«J32227
«Q0458
» 02586
«33521
. 024820
+ 00557
« 02390
.03559
«2782
» 00527
02516
« 00487
«02137
.£0383
»GL703
v TvE ot
00900
+00154

«790
« 795
«B0O
+806
«311
.8l6
«827
837
.858
9

-2,
9.

«02352
«0
«03479

03919
»0
.03787

«L1249
0

<652
» 5568
» 653
« 663
« 666
» 870
. 677
» 6B4
.« 697

. 725

~l.
104

0

.00677
+01623
. 03033
+» 03774
04412
« Q04846
«05

« 04846
« 04412
« 03774
«230133

«018623
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d «0 . « 00061 .00232 ~ .00370 «00517 «20633 «00677

«20633 «00517 00370 .00232 .00061 -0 PR

035 -1l. «0 .75 oG
-0 15. l. 'J .0
«0 ’ le «95 -8
3.

le
0 1 0

2- 2» .o 20 Z. «0
2. Z. .
«575 ol 5 6.28 73 .61 «5
.065 036 B
«35 o2 - —-1 5
ol el .
l. ol - «9 « 725



3.3.2, Primary Subroutine Input/Ouiput

SUBROUTINE B8CDAA
INPUT FOR CASE

ARRAY ARMI]SC

INOE X VALUE
-0.G000
-0.0000

«3500
-1.0000
~0.0000
0.0000

« 7500
0.C000
0.C000
15,0000

COO~NO WS WN -~

-

ARRAY AR

J = 1

2.00000
«67500
«35000

1.00000

W N e

Jd = 7

2.00000
«73C00
«56000
«90000

& W N e

1

2

2.000090
15000
20000
-10C00

2,0009)
«610G63
« 53000
«72530

VALUE INDEX

-0.0030
-0.C000
=-0.0000
1.0000
0.0000
0.0000
2.0000
-3.0000
-J. 0000
-0.0000

3

-0.00000
-0.00000
=-2.002%00
-0.30000

9

0.00000
«53000
-0.00000
-0.00000

VALUE INDEX

21 -0.0220 3
22 1. 03030 32
23 « 95390 33
24 8200 34
25 3,033 35
26 -0.02233 3o
27 -0.03230 37
28 =0.0099 33
29 -0. 0329 39
30 -0.€J390 4C
4 5
-0.00000 ~J.,00000
-3.00000 -0.000C0
-0.00000 -0.0CC0C
-0.00000 -0.0C0C0O
10 11

2,00000 2,00000

«J6500 +260CC

«1C000 -1C0CC

03000 .020Q00

VALUE
-0.00)0
-C. 0020
-3. 0029
-0.0030
-0,0030
-0.0022
=0. 0000
~0.00230
-0, 0090
-0.00)0

-]

0.00020
6.23000
=0.0C000
-0.00000
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MODAL AMPLITUDES

wN—2Z wWN—-Z W e—- WN-—Z ~N—-Z

N—F

[ 4

PHASE.LT.180 DEG

ns=
3¢~5E"05
[ I

1.57E-05

M s
1.97€-05
6.09E~-06

N s
2.60E-05
70975‘06
1.5%E-05

LK ]
4.02€6-05
1.86E-05
2.00E-05

M=
8.05¢-05
4,33E-06
4,756-05

M=

L.62E-04
7.31E-05

M s

20525'0‘0

s (MODULJS ePHASE)

-11
113.90

-8
~54.88

-5
136.91
115.95

-2
"30. 99
157.72
132.76
1
-18.78
165,69
146.30
&

"°o°1
‘7“.96
164.57
7

4,33
163.55

10
12.85

AND PHASE.GT .-130 DEG

ns
1.715":5
[ . K ]

l+s60E=J5
«.19E-05

N
2.19E-05
2¢39E-0Co
2.37€-05

R =
2.90E-05
1.33€E-05
Le57E-05

"Nes
5.13E-0Q05
1.56€E~05
2.53€E-05

M s
‘OD‘E-O‘
1.7vE~CS

ns=

2.07E~Q6

R =

1.026-03

=19
~852.43
-7

129.00
1l16.92

-4
-39.Q07
‘870 97
125.25

-1
153.05
~22.45
-"3- 27
2
-14,6606
173.29
152.07
5

~2.77

-21.42

T.48

11
~-166.87

[
.‘,0’35‘05
"=

10795"05
+e 1JE=-Q5

M=
20‘35'05
3.16E-06
1. 72E~J5

M s
3.29€~05
1.75€6-05
1. 7)E-95

M =
bo"E-OS
9. 21E=-C6
2. 39E-05

M s
l.27E-C4
2.14E~05

M=

-9
121.31
-6

-4T.57
-61.65

-3
144.97
"7020
-SLOUO

o
~-22.33

160.71
~33.83

-10.59
'170.15
153.25

«89
-7n3q

19.30



. SUBRDUYTINE BCOAA
INPUT FOR CASE

ARRAY ARMISC
INDE X VALUE
-0.9000
-0.0002
+3500
-1.C000
-0,C000
0. 0009
« 7500
0.0000
0.0000
15.0000

OO0@®~NO WU & WN e

—

ARRAY AR

J = 1

I

1l 2.0CC00
2 « 67500
3 235000
4 1.00000

4 = 7

2.00000
« 73000
56000
»30C00

S WA e e

2

INDEX

12
13
14
15
16
17
13
19
22

2

2.00C20
.15000
«20000
«.10020

8

2.00000
«51000
50009
72509

ALUE INDEX

-0.£000
-90.0020
-0.0000
1.G000
0.0000
3.0000
0.0020
-0.0000
-0.0000
-0.0000

3

-0.00000
~3.00000C
-0.00000
-0.720000

9

0.00000
«53000
-3,30000
-C.00000

22
23
24
25
26
27
28
29
30

VAL JE
-0.0330
2. G20
1.6399
-0.0203
3.00090
-0.CJ23)
-0.0332
-0.0039
-0.0220
-0,02390

4

0.0000C -
J.JCACI -
J.00000 -

J.00000 -

10

2.00000
.06500
.10000
«03000

5

G.00000
C.0C0C0
0.0000CC
c.0CG0oC

11

2.0G00C
.060¢C0
.1CC00C
«220C3C

VAiLUE
-C.0JJ0
-v. G0JJ
-0.092)0
-0,C030
=Je C0J0
-C. 03002
-2.001J0
-C.20720
-2 0000

-0.0020

6

0.006030
5.28020
-0.0C232
-0.C3930

12

-0.60000
.19000
-0.00309
-0.00000
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MODAL AMPLITUDES

wWN - wWN—Z wnNe—Z WM Z N - Z

—

M =
2.16E-03
M =

7 «47E-C4

M =

7.15€E-04
8.37E-04

7.59E-04
5.58E-04
l.b"E’o“

70 74&"04
4.7G5€E-04
l- 23E-0‘0

‘M=
9.45E-04

1.78E-0¢
2.54E~C4

= (MODULUS,PHASE)

-11

109,99

‘51.59
~-137.34
155.60
l
_360 28
-153.82
125.72
&4
-9.5C

-117.79
33.14

4.54
149.72

10

13.37

PHASE.LT.180 DEG AND PHASE.GT.-130 DEG

M =

.1.20E-04
"3.2%5E-03

M =
7.27E~-04
7.06E-04
5.4lE~04

Hvs
7.58E_04
5«.28E~-04
lo34E-04

M =
8.21€-04
3.97€-04
1.256-04

M =
1.01E-03
7.06E-05

M =

1.23e-03

M =

3.26€-03

~10
-56.39
-7

121.38
68.8¢2

-4

~52.77
-120.35

-153.35

11

-166495

M =
8.1CE~-O4
M =

7T.11E-04
1.00E~-03

M =
7T.45E-0%
b.23E-04
2.5¢EE-0Q4

M =
T.55E-04
5.16E-04
l.286E-0¢

M =
SQBIE-O‘Q
2+8GE-0Q4a
1.35€E-04

M =
1.06E-03
7.36E-25

M =

1.22-03

-9
115.0G2
-5

-56.27
-113.02

123.93
52.31
3. 39

-45.13
-15%.43

-649.901

3

~lo. 59
-132.9%1

113.10

)

. -b3
125.03

10.70



DISTORTION INPUT FOR CASE

K = 2

ANGLE
SPAN
3500
<6600
« 72006
- 7400
« 7600
«7730
. 7800
« 7990
« 8000
«3100
.8200
.3300
«8400
« 3600
«3800
« 3200
1.0000

ANGL E

SPAN
« 3500
- 6829
« 7200
« 7400
« 7600
«7700
. 7800
« 7600
.8000
.8100
+ 8200
«3300
«8400
.3630
3800
.9200
1.0Co0

ANGLE
SPAN
«3500
. 5800
« 7235
. 740C
« 76230
. 7700
« 7433

« 7320

-10.0C00

~-0.0000 -0
-0.0000 -0

0.0000 0]
0.0000 9
G.CCOoo0 Q

0.00600 0
0.CQ00 o
0.000¢ Q
0.0000 0
€.00C0O 0
0.C000 0
¢.0000 0
0.0000 0
€.0000 0
0.0000 o
-0.0C00 Y
-0.0C00 -Q

-2.0000

-C.0000 « -0
-0,0000 -0
«0054
.C130
0241
.0295
<0348
.0381
«0332
0379
«L344
0293
.0235
0125
.0Cs2
-0.0¢c0O -0
-0.0C00 -0

3.20090

-0.06¢0 -0

-C.CCo0 -9
.0C41
.CC33
.Cl3¢
.C223
.£c59
.Cc32

3
-9.0000 -6.0000 -4 .00006 ~3.C000
.0000 -0.0009 -0.000C -J.3000
.0009 -0.0000 -C.0C00 -0.3000
2000 .0009 «0028 <004l
.00CO - .0021 .0C66 .0398
.JG0C .0033 .0120 .2180
.00CO «0046 .0L48 .0223
«J0CC .0352 .0171 «0256
«D0Co .0056 .0135 .0282
«00C0 <0356 .Q1389 «0289
.00Co .0053 .0181 .0278
.0009 0347 .0162 .0252
.2000 .0339 T.0137 .0214
.0CCO 0332 «J109 «0171
.J30CQO .0215 0057 «0090
.0009 .0008 .0C23 .0C37
.2C0CO -0.0003 -¢.0C00 -J3.3000
.2GCI -0,.0002 -C.0C00 -3.2000
-1.0009 0.0000 1.0000 2.G300
0000 -0.0000 -0.9020 -2.,0000
.00C0 -0.0002 -C.0C00 -3.0000
«0064 .0068 <0064 «0C54
.J153 .0le2 .0153 «J130
.0286 .0303 .0286 «0241
«03%6 Q0377 «2356 « 0295
.04al6 <0441 «04l6 «0348
«0456 0435 <0456 .3381
.0470 .0500 «Q047C «J3392
«J456 .0435 .0456 «0379
L0414 «04asl «J4l 4 «0344
<0354 0377 .0354 «0293
.N284% .0303 .028 4 «0235
.018%2 L0162 .0152 .0125
»J063 «0J03 .0003 .9052
«00CG- -0.0000 =C.J009 =J3.0200
.0009 -0.0000 -G.J000 -J2.0200
4.0C092 - 50009 9.000C 10.000C
.23CC -0,93902 -0.92C390 -J).03%00
2202 -3.0202 -€.003¢ -2.23%00
.2023 2307 C.JC0¢C Q.02C2
«cltO <321 CedCO70 3223
«212¢ .0233 ¢.2000 J.33¢C
.N143 0246 C.2000 2.9300
D171 .0352 C.JG0¢C 2.22820
«J185 .0:56 C.J02¢ e LU

73
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.8C90 .0289
.8100 .0278
. 3200 .C252
.8300 - .C2l4
.3400 L0171
8600 .C090
.8800 .0037
.9200  -6,0C00

1.0000 ~-0.0C00

.0189
.2181
.0162
.2137
.0109
.0057
.0023
-0,.0002
-0.09¢C0

0356
0053
«0347
0039
0032
0015
+000b
-0.0082
-0.0009

0.0000
€,3000
0.0000

. 6.0000
C.J2000

0.0G00
0.0000
-0.703¢G
~0.9C090

- 0.0000

3.0300
'2.0C00
0.0000
2.G000
2.0300
2.3G00
-3,0000
-3.0300



SUBROUTINE BCDAA

INPUT FOR CASE

ARRAY ARMISC

INDE X

VALUE

-0.0002
~0.0C00
«35090
-1.0000
-0.C000
0.0000
«7509
0.0002
0.C000
15.0009

COMNO WS WN»

[

ARRAY AR

K = 2

J

OW N \RSP WN -

~NO N W N e

1

17.00000

«67500
«35000
«.68000
« 72000
»74C0C
«76C00
« 77000
78000
« 79000
. 80000
. 81000
. 82000
83000
« 84000
«86000
.88€00
«92000

1.0C000

7

17.00000

«73C00
.56C00C
«3302
75400
+ 76400
«775G0

3

INJEX
11
12
13
14
15
16
1?7
18
19
20

2

-0.00022

«10030
~0.00CC0
-0.20002
-0.00020
-0.000C9
-0.000323
-0.00C00
-0.00000
-0.000C9
-0.,00009%
-0.00000
-0.00000
-0.330¢CH
-0.00070
-0.00000
-0.000G2
-0.90009
-0.0000C3

8

17.00C92
.50C)
1422
.32829
«53530
«H4230

VaLJe  INDEX VALUE INDEX
-0, 0000 2l -0.0G330 31
-2.0000 22 4. 0030 32
-3.0023¢0 23 52.G322 33

1.0000 24 1.02230 34
2.00032 25 3.€309 35
J3.000Q 26 -0.€3J30 3e
0.0000 27 -0.03230 37
=2.0030 23 -0.,C03) 38
-0.0000 29 -0.0020 39
-2, 0000 30 -0.0232 4C
3 4 5

-0.00000 -0.00030 -0 .3C000

-0.00000 -0.03G6000 -0.0C00C

-0.00000 -3.00000 -C.0C000

-0.00000 -3.0C000 -0.0C0CC

-0.00000 -0.0C000 -C.00006C

-0.00000 -0.009200 ~C.0C0CC

~0.J30000 -3.00000 -£.00000

-0420300 -0.00300 -3.0C000

-0.00309 -0.0C090 -C.0C0C0

-2.20009 ~0.00J900 -C.00000C

-0.30000 ~-0.0C900 -0.00803

-0.00900 -3.00000 ~0.00¢CC

-0.00000 -0.00000 -C.0CIoCC

-C.300Q0 -2.JC000 -0.0C0CC

~0.C30060 ~0.00000 -23.00000

-0.,00000 ~-0.00000 -J.0CC00

-C.00200 -23.00009 -0.0CGGCC

-G.00000 -0.00000 -D.0C0CC

-0.20000 -0.060020 ~5.0000C

S 10 i1

-0.000090 0.90000 -3.00000

« 50000 ~2.00000 -J.90CCC

-0.20002 -03.0533% ~2.00CCC

- T.32233) <J.32332 -2 eolCCO

= 2220303 -3.30000 ~Je0CCO2

-2.20000 -0,0000) -2.0000C

-0.20300 -0.00923 ~J.060CC

VALUE
-3.00230
-0.0020
-°. Q0uQ
-J.0002
-0.C0J0
-’c'. 0033
~-Jd. 0030
-0.0020
-C. G000
-0.0000

6

-0.000233

65.23000
-0.00000
-0.00033
-0.00000
-0.0GG30
-0.0002
-2,00000
-0.00000
~0.000920
-0.0C020
-0.60000
-0.00C03C
-3.00030
-0.C0000
-0.€C03)7
-0.0C022
-0.0GCoC
-3.0G020

12

17.C0000
.10008
J.C72032
2.02333
JI013
+00«23
00730
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8 . 78000
39 .78500
10 .76C00
11 .79500
12 .80000
13 .8C600
14 .81100
15 . 81600
l6 .82700
17 83700
13 . 85800
19 «9000C
J = 13
1
1 17.000C0
2 0.00000
3 0.00000
4 0.00C0C
5 .00000
6 .00000
7 00000
8 .00006
E] .00000
10 .0CG00
11 .0C006
12 .00000
13 .00000
l1a .0C00G
15 .00000
lo . 00000
17 .00000
18 0.00000
19 0.00000
J = 19
I
1 17.00000
2 0.000060
3 0.00G00
4 0.00000
5 .00C00
6 .0CC00
7 .00000
8 .00C00
39 .00C00
10 00000
il .00C00
12 .00C00
13 .00C00
14 .COCO00
1 e .nccac
te .GCCoC
17 .G0C00
13 0.00C00
19 2.08C00

+H45C2
. 649237
«55200
5 56C0
+5592)
56339
«H565609
.57CCO
«HTTTI
.68400
.6972)
. 72520

14

17.00CCJ0
0.02€92
0.2003)
0.00009
20130
.00427
.00787
.00972
01132
.01236
.01267
.31221
.01105
«00940
.00751
32397
00164
0.000¢9
0.0000%

20

17.00000
0.30003
0.03000
0.00002

00175
.00¢16
00767
.20G47
«01123
.012C5
.01236
.01191
21C79
.90913
L27733
«30733
.001690
0.20029
J.93C%2

~0.00000
-0.00000
-0.00000
-0.9006G0
-0.200C90
~C.00000
-2.00000
-0.00000
-C$.20000
~C.000C0
-0.00000
-0.20000

15

17.00000
0.00000
0.00000
0.20000

«00000

»00000.

00000
«000CO
«90000
. 00000
«00000
«020000
«00009
«000C0O
00000
.00000
«00000
G.03000
0.000cC0O

21

17.00000
C.00Q000
0.00000
0.20000

«J00C0
.00000
00000
.00000
«000C0
00000
«203090
00000
.0000G
«J30000

« 232073
<3333
« 90009
C.J3G000
Ge000300

-0.00000
-3.00000
-0.00000
-0.00000
-2.006002
-0.0C000
-0.0GC320
-0.0GC020
-3.000382
-0.0G6C00
-3.0C€200
-0.0000)

16

17.00009
0.0C000
0.00009
0.00Q000

00179
00424
.00733
«00966
«01125
.01228
.01250
«Jdl21l4
01999
.00935
00747
.00395
.0C1l63
0.0C000
0.00000

22

17.00020
J.000C9
0.00000
2.0C0CO

.Q0173
.00410
.0CG757
.00934
.21039
.01139
.01220
01176
01365
.2C906
072
w3333
.0CL58
0.0GJ0)
J.3023)

~G.0C00C
-5.00000
~-0.,0C00G
-0.00000
-0.0C0GO
-3.0C5CC
-0.00000
-0.00G0J
-J.000CC
-G.0C0CC
-C.0003¢
-C.0G0CC

17

17.00000C
0.0C0CC
3.00G¢O
J.00C0C
.000cCC
.0006CC
«0C00C
«0C0CO
«0C00C
«000CC
.000C0
.C03C¢C
.000G0
.0C2CC
.000CC
.0C0GO
.0C00C
¢c.000CC
0.000CC

23

17.0C0CC
¢.0CG0C
2.0C00C
3.0C0CC
«0COCO
.0CQCC
«00006C
.0G00C
«CCOQC
« 0CGCC
. 000CC
«GC000
. 0C00C
.« 0C00C
«0C5CC
«GCGCT
«QGCCC
C.2C0CO
CeQCUCC

.00975
.01130
.01240
.01272
01225
.01109
.00943
20075«
.00333
.GOlo5
0.0C030
0.00030

18

17.00030
0.0CGC20
J.CGC0I)
0.00032

.0C177
.0042)
.0G77>
.GC957
.01115
.012138
.01250
.01234
0109
.C0Q27
00741
.00332
00102
0.C0CI0
0.000090

24

17.00000
0.CC0VD
0.0C€030
0.0609290

GIL 7
+»004603
00745
.C0919
01672
.Cll71
.01201
.011538
.C1043
.00392
«Cl7i3
QU373
.05l50
0.G0030
0.0CCJI
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25

17.00000
3.00000
0.00¢00
0.0CC00

00000
.00000
00000
.00C00
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.0C000
.00000
9.00€00
0.00C00

31

17.00000
0,0C000
0.000C0
0.00C00

«0C000
00000
00000
.00C00
«00C00
. 00000
.00C00
.00C00
.0C000
.00000
«00C00
.00C00
00000
0.00C0QQ
0.0GCCCO

37

17.006C0
0.08C00
0.00000
0.00000
.CCo0¢C
L20788
WClClT
«00C00
.C0COC

»0CCO0

26

17.00009
0.00020
2.90009
0.00CC0

.00167
.02396
«03731
.00903
.01052
01153
01132
21138
.31031
.00877
02721
«00371
.00153
0.00030
0.00C00

32

17.00000
0.00009
0.00CCO
0.00000

.0Cl155
.0N363
.00631
.008al
.J09381
.01073
.01132
«21C5%3
00963
.00820
00656
.J00343
.00144
0.00000
0.00C00

38

17.20022
0.008233
0.00CC72
0.00C5D

.J3140
DN Te
«JELI
02755
+2CB894
«029873

27

17.00007

-00000
«00000
00000
«00000
« 00000
+00000
+«00000
«00000
0.00007
0.00000

33

17.00000
0,00000
0.30200
0.30000

«00000
«00000
«00000
-Q00000
00000
.30000
«CG0000
.2000"
" «00000
00000
«00000
00000
.00000
0.00000
0.00003

39

17.00000
J.000092
0.00000
0.00000

.30000

tavig
e JUSC 3
00000
«330C0
«20000

23

17.00000
0.00000
3.00000
0.0GC00)

«00163
«20387
03710
«00334
.01031
Qll26
«01l56
«J1115
.01019
«00360
«0C68338
«00364
00151
0.0000Q0
0.0C002

34

17.00000
9.00000
2.0C39%)
0.0C000

«JC150
«001357
006061
00817
+00954
«01043
.01071
01034
«00937
00798
.0C639
.00339
« 00140
3.00002
0.00000

40

17.00000
0.00900
0.00000
0.00000

02135
.2 0221
e Town
00737
«03362
«00343

29

17.0G009
0.00009%
C.00002
C.0C0CT
«000C3
00002
»000C2
«0CQCO
«0C0CC
. 00000
+00000
.0c0CC
«00000
«0C000
«0000C
«0C0C0
»000CC
C.J0C0Q
0.000C¢

35

17.0c0¢C¢C
0.000C9O
0.0C0CC
0.0C0CC
«CCGCC
«0G000
«0C00GC
. 00000
«0000C
« 00000
. 00000
«006C0C
«vGOCO
«0000C
-« 0G0CY
.0COCO
.00000
C.0C000
G.0C0C0O

41

17.0000¢C
020000
0.000CC
G.000CC
.00Cco
L3002l
«0G0Cy
«CCCCC
.0CocCC

30

L7.00003
2.000)
0.0000)
0.00092)

.02159
.00373
00639
«0C3a3
«01037
.01100
01130
.01090
.00933
.0084]
.00673
«QG357
oCDlV?
2.00000
0.0C0%0

36

17.000090
0.00039
0.€C002
0.00C00

.QGl45
«00346
.0064l1
00792
«00924
01011
«01039
.G1033
«UG9LD
«00775
.0G621
.00330
.00136
0.00020
0.000.0

42

17.00000
0.000430
0.GCC30
0.000.0
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11 .00000
12 .00000
13 .06000
14 .00C00
15 .00000
16 .00000
17 .00600
13 £.00C00
19 3.00C00
J = 43
I
1 17.00000
2 0.0G000
3 0.00000
4 0.0CG00
5 .C0C00
6 .00C00
7 .CCCO0
3 .00G00
9 .00000
10 .00000
11 .00000
12 .CC000
13 .00G00
14 .0CC00
15 .00000
16 .0000¢
17 .00000
18 9.00600
19 0.00G00
J = 49
I
1 17.00000
2 0.00600
3 0.000C0
4 0.€0000
5 .00000
6 .00000
7 .00000
3 .00000
9 .CCCO0
10 .00000
11 .0CC0C
12 .0CC00
13 .00000
14 .0CC00
15 .0C000
16 .GGC00
17 .CCC00
13 3.06500
19 9.00G00
J = 55

.01005
.00971
«00851
20751
.00691
.QC313
.00132
0.00C00
0.90C20

44

17.00000
0.20009
0.000C0
0.920000

«2C124
20295
00549
06679
«02735
.00871
00896
.00867
.00737
.0C672
.00538
.00287
.00119
0.0C000
0.30C00

50

17.20000
3.30000
0.200672
0.00Co¢

.321C5
.0025¢
00474
.0C5a3
.00683
00756
.00779
.00755
.JC636
.03%37
. 0471
.00251
<15
3.2CC73

0.00003

56

.00000
.00000
-00000
«30000
«00000
-00300
00000
C.00000
G.20000

45

17.00000

'0.00000
6.00000

0.00000

.00000
.00000
.00000
«20000
.90000
.00000
«00000
.00000
+00000
.00000
.00000
.00000
.00000

0.00000

0.00009

51

17.00000
G.020000
0.00000
0.00000

«20009
.00000
«00000
.00000
«30000
-00000
«20000
«00000
20000
00000
.J0000
000090
+20300
5.3823C60
C.00000

57

.00970
00937
«0G351
«00725
.09531
.00303
+20128
0.00000
9.00000

45

17.00000
0.0C002
0.00000
2.08000

.20118
.00282
00524
«00549
.00760
.00833
.00858
.00330
«20754

.00516
.00275
.0Clle
2.00000
J.000Q00

52

17.000090
0.000032
0.00000
0.00000

.0Cl00
00240
«00449
00557
00653
00717
.0C739
«0371s
«J30052
00558
004438
.0023%
.0C1l00
SeGCo353

J.3C009

538

.0C000
»0000C
«0CCGCC
«C0000
.« 0C300
. 00100
. 0C06C0C
C.003CC
2.0C03C

47

17.0000C
0.00000C
0.006CCC
0.GCCGCC
. 0030C
.QG0CC
- 00030
«0CCCO
«000CO
. 06C00C
. 0CGCC
. 00¢CC
«0C0CC
«0COCC
- 0C0CC
. 00006
.000CC
C.00G6CC
C.0GC00¢

53

17.0C0C0O
C.0C00C
Z.0C000C
¢.0C0CC
«0C0GC
«CC0CG
«000CC
.00C00
«0CO0CC
«GC000
+2GG0C
.0G60CC
. 06000
«0C00C
. GGOGCC
«0C00G
.0¢oCC
SeJCTSC
C.CCCTC

53

.00934
.00902
.00319
«00699
.0C 560
.0C233
.00124
0.C2000
0.000230

48

17.00000
0.00000
0.CC320
0.00002

.00112
.00263
00499
-00619
00724
.00795
.0G8l9
.00792
.0C720
.00615
«G0434
.CG253
.0C199
0.0C0J0
0.00Q300

54

17.00009
0.009320
0.600920
0.6C000

.C0094
.0G226
.00423
.00520
.0G617
Q0073
.00732
.00073
.0Csl3
02523
.CJ425
.00227
.0C335
7.C3239

2.09C32

69



1 17.00000
2 v.00000
3 0.00C00
4 0.00C00
5 .00CQ0
6 00000
7 «00C00
8 .0CCCO
9 .00C00
10 - 00000
11 .00C00
12 .00000
13 .00C00
14 .00C00
15 «00000
16 «0C000
17 . .0CCCO
13 0,00000
19 3.0CC00
Jd = 61
1
1 17.00000
.2 9.00000
-3 J3.0C000
4 J.00C00
5 «GCCOO0
6 « 00000
I4 .00C00
8 «00C00
9 .00C00
10 .00G00
il +00C00
12 .00C00
13 .00C00
la .00000
15 .06C00
16 «00000
17 «.00C00
18 2.00000
19 9.00000

17.30022
0.00009
0.920G0)
0.00093

.20C 138
.00212
00333
«00435
.0C8&31
20639
00660
«90640
.00533
.005CO

«3C402.

«J0215
.00039
0.00002
9.00020

62

17.00000
0.00090
0.0007%0
0.0CCH0

00071
.70172
«00324
00424
.00476
.00524
«00543
.00528
«00433
.00414
«0C334
.0018°
.00C75
0.00012
0.000%0

17.00000
J.000C0O
0.00000
0.00000

«.000C0
«00000
.00000
«00000
00000
. 00000
.00000
.00000
«00000
. 00000
«00000
-00000C
«00000
0.00000
0.00000

63

17.30000
0.200090
0.200090
C«00000

. 00065
.000G0
00000
.00000
- «00000
.00000
«30000
.00000
«00000
000090
+.wC03G3s
00000
«00000
0.00000
0.00000

17.0G000
2.00000
0.9CQV0
0.0C00J
.003382
.00139
.00373
«0040b%
00545
.00600
<00620
«90492
00549
.00471
«203793
.00203
.000335
2.00000
3.00009

17.000CC
Z.000CC
C.CCOCC
G.000CC
. 00000
«0G0Co
«006GO
.0C0CO
- CCOCC
« QC0QC
«0C00C
«0C0CC
«0C00C
«0CoCC
. 000CC
«0C00C
.2000CC
2.0000C
¢.00000

17.C0030
0.CC000
0.030000
9.CG0J
.00077
.0C135
«0J34E
<0043
.C0510
.005a2
.0C531
.Cu505
«0G516
.CQ442
.0035%
.00132
.0CGC30
0.0G0ud
0.060090

79
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MODAL AMPLITUDES =

wN—-Z (VO NI 4 W ez N o—-2Z

wWN—-Z

—

" =
7.36E-04
M =

3,04E-04

M =
3.19e-04
9.17€e-0G5

M s
3.24E-04
1.07e-G¢4
1.39€E-04

M=
3.23E-C4

1.63€-04
l.olE~C4

3.06E~04
9.53E-06
2.,43E-04

M=

3.32€E-04
5.06E-Co

‘N o=

1.076-04

-11

160, 35
156.4C

-2
-11.90
159.25
165.76
1

-4.49
176.04

173.58;

2.38

-3.67

-178.74
7

8. 30
ll6.58

10

12.29

{MODULUS» PHASE)

PHASE.LT.180 DEG AND PHASE.GT.-180 DEG

M=

3.056-04
7.925"0‘0

M =
3.26E-04

1.94E-05
3.47€e-04

M =

3.12E-04
le53E~-04
1.65E~-04

M=

3. 475‘0‘0

le15E-04
1.78E-04

M =

3.02E-04
6.96E-05

M o=

3.04E~04

M =

3.53€-04

-10
‘33-02
-7

155.06
152.52

-4
-17.23
’30.20
16 0.5

-1 ’
170.62

-8.79
-11.67

11

-167.19

M=
3.14E-04
N =

3.11€-0¢
1.3CE-04

M =
3.2G6E-04
4.61E-05
2.33E-0¢

M =
3.03e-0¢

1.7G6E-04
1.57e-04

3.62E-04
5.38E-05
2.04E-0¢

3.51E-04
1.16E-0¢

M =

2.58E-04

-9
149.0573
-6

-22.23
-25. 14

165455
-10. 54
~-16.31

-b.91
173.55
—qoob

<17
-177.91
173.73

D. 43
.08

11.23



SUBROUTINE BCDAA

INPUT FOR CASE

ARRAY ARMISC

INDEX

OCOVX®NOCWIWNL

-

ARRAY AR

W N e

vaLuE
-0.0000
-0.0003
«3500
-1.0000
-G.C000
0.0009
« 7500
0.00092
0.0000

4

15.6000°

1

2.00000
<6700
«35000°

1.00€00

7

2.00000
» 73000
«56000
+90000

INDEX
11
12
13
14
15
16
17
18
19
20

2

2.00000
.15C20
.20009
.1CCGO

,B-

2.0%009
.61079
500090
«72500

VALUE
-3.0000
-6.0000
-3.0000

1.C000
9.9000

0.0000-

0.0000
-3.0000
-0.0000
-3.0000

-0.00
-C.00
—G. 00
~Ne00

Q.00
«5C
'0.00
~v.00

INDEX
21
22
23
24
25
26
27
28
29
30
3
000 -
002 -
0090 -
Goo -
9
000
0090
000
0co

VALUJE  INDEX
-0.0220 31
1.€300 32
9530 33
. 2020 34
3.0000 35
-0.02)) 36
-Q0.C290 37
-0.C039 35
-0,G229 39
-0.C030 40

4 5
0.06009 -J0.000CC
J3.2C000 -3.063CC
0.000920 -£.00000C
2.0C000 ~-5.0C000

10 il
2.00000 = 2.0G000
363500 .0620¢C
«1600G0 «1600C

.33000 .020C0

VALUE
-C.C0J0
-0. 0000
-G. 0002
-0.00)0
- 0. 000G
-J. 0020
-3. 0000

1.G000
-0.0032
-0.0030

6

0.CC000
5.23030
-3.00000
-0.C00J0

81
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MODAL AMPLITUDES = (MODULUS,PHASE)

W~ W wN -2 wNe—-Z N -2

N—Z

2z

M=
3.50€-05
| B

10535‘05

M =
6.53E-C5

M=
2.73E-C5
7.97€E-06
1.7“5‘05

M s
3.93E-05
1081E'05
2.17E-05

" =

7.59€-05

7.79E-00
4,83E-C5

]

1.465‘0“
8.91E-3U5

M =

2.10E-G4

119.48
134.24
-2
-56. 86
135.30
113.21
l
‘52008
136.12
116.75
4
‘55.3‘
-112.23
132.93
7

-37.038

118.86

10

-22.38 .

PHASE.LT.130 DEG AND PHASE.GT.-130 DEG

M=
1.72E-G5

[ ]

410735-05

4. 1‘95-05

M =
2.28E-C5
2.60E-00
20525‘05

H‘:
2.95E-C5
1.33€-05
l.?ZE-05

M=
4+98E-C5
l.%9E~-GS
2.70E-05

M=
9034E-05
l.89€-C5

"R s

1.83E-C4

83.99€E~04

-10
~63.38
-7

117.5%
110.32

-4
-59.38
-10l.70
115.062
-1

124.351

-48.10

-00057
2
lég. 2*
119.12
5

-42.83

-68.18

-33.71

11
151.33

M =
1.6)5—05
M =

1.83€-05
l1.15E-05

M=
2.51€E~GC5
3.13E-06
10915-05

[
3.23E-35
1.73€E~C5
1.32€-05

M =
6.13E-05
9. 1)E-Co
3.5+€E-05

M =
l.16E-0Q4
30115‘05

M=

2.24E-04%

-9
1l6.494
-6

°bl-56
-03.91

121.35
'23-93
-6b.2%

-54.25
132.62
-65.43
3
‘“7073
167.33
lLé4.B4a
&

‘Q0.0?
-48,07

~29.58



3.4 Primary Subroutine BBCAA

Case
1 Base case:
Eddy with axial eddy velocity component only
2 Base case with:
ARMISC(25) = 4, indicates that Filotas lift response
function is used
3 Base case with:
ARMISC(38) = 1. indicates that noncompact source theory is
used
4 Base case with:
"ARMISC(34) = .04 indicates short length eddy
5 ' Base case with:
ARMISC(34) = 10, indicates long length eddy
6 Base case with angular rather than axial eddy velocity
component:
ARMISC(30) = ,0 = axial eddy velocity
ARMISC(31) = ,05 = angular eddy velocity component
ARMISC(34) = .0 = eddy length for axial eddy velocity
component
ARMISC(35) = .4 = eddy length for angular eddy velocity

component
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Case

10

11

Base case with both velocity components:

ARMISC(31) angular eddy velocity component

ARMISC (35)

.05
0.4

eddy length for angular eddy velocity

component -

Base case with:

ARMISC(26) = 1, indicates start of accumulation of mode
amplitudes
ARMISC(29) = 3,1416 = angular location of eddy center

Base case with:

ARMISC(26) = 3, end of accumulation of mode amplitudes

Base case with:

ARMISC(37) = ,8 time delay resulting from the axial

position of the eddy center at the

temporal origin

Base case with:

ARMISC(34) = 10, = long length eddy

AR(2,2,2) = ,1 = average rotor chord length
AR(I,10,2) = .0 = maximum blade camber of rotor
AR(I,11,2) = ,0 = rotor blade angle of attack

The data of this case represents the same conditions as case

3 of primary subroutine BCDAA,



3.4.1 Card Image of Main Driver Input
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«56 5

.9 <725
.0 .75 .0
le .0
*d .05 .9 .04
.0 2. 2. .0
6428 .73 .61 .5
.56 .5
.9 <725
.0 .75 .0
l. 29
.0 .05 ) .04
.8 :
.0 2. 2. .0
6.28 .73 .61 .5
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.9 . 725
.0 .75 .0
1. o
.0 .05 ) .C4
.0 2. 2. .0
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3,4.2 Primary Subroutine Input/omrput

SUBROQUTINE 8BCAA
INPUT FOR CASE

ARRAY ARMISC
INOEX YALUE
-0.0000
-0.00C2
«3500
-1.0000
-0.G000
0.0000
«7500
0.G000
0.0000
15,C000

QODNO NI WN

—

ARRAY AR

K = 2

J = 1
2.00000
«67500

«35C00
1.00000

N e

J = 7

2.00000
«730G0
«56000
+«90000

& W N e e

1l

INDEX

12
13
leg
15
16
17
18
19
20

2

2.00000
«15C00
«2007)
. 10090

.
2.00000
.61C00

50002
« 72500

VALJE INOEX

-C. 0000
-G« 0000
-2.0000.
1.0000
0.0000
=3.0000
0.0000
‘3'0000
-0.0000
-0,.0090

3

-C¢.00000
-0.30000
~0.00009
-0.00000

9

0.20000
+«500C0
-0.00000
-0.00000

21 ~0.0030 1l
22 -0.G0J0 32
23 -0.0320 33
24 -0.0320 34
25 3.00290 35
26 -0.02230 30
27 -0.0230 37
28 8029 38
29 0.G330 39
30 «0520 40
4 S
-J.00000 -3.00000
=J).00000 -J3.0C000
~0.0€000 -0.00000
-2.00000 -2.0C00C
10 11
2.00000 2.0C000
.J650C «06CG0
«1C000 .1C0CC
.03000 «020C0 .

VALJE INDEX

vatue
C. 5000
«C4J)
« 0400
« 4000
~0.0020
1. 0090
-0.0020
-0.003
~0. 0000
~0. 00Q0

6

0.00000
45.25020
=-3.0C000
-0.00000



MODAL AMPLITUDES =

W 2 WM~z wN—Z W2 ~N -2z

No—-Z

PHASE . LY.180 DEG AND PHASE.GT.-190 DEC

H .
‘00“5-0‘
M=

1.50E-04

1.54E-0C¢
5.40€E-C5

M=
l.49E-04
4.76E-05
1.01€E~-C4

n =
10455'09
7.2“5‘05
8.37€~C5

M=
1.575‘04
8.,J8E-Co
l1.26E-C4

n =

1.58E~C4
2.52E-05

M =

B8.42E-C5

~-11

i

-2

i
L

1

1
i

4

i

7

1

13

{MODULUS,PHASE)

08.46

36.43
48.29
37.39

22.94
59.35
52.0b6

-9,28
33, 64
68.34

2.76
T3.07

11.67

M =
1.930E~04
M=

1.53E-0¢
bo53E-04

M s
1.5‘0&"0"
le66E-Q5
1.91E-04

M s
le42E-04¢
7.09E-35
80735-05

"=
1.56E-04
5.02E-05
9.18E-05

M =
10575-0‘
3.506-05

M =

1.47€-24

M =

1.33E-0¢

-10
-66.03
-7

123.07
114.90

~4
-4 4,90

=72.41
130.31

147.94
-29.45
-37.87

~-18.29
165.10
157,54

-5.03
-10.21

i1

‘150-55

M s

1.64E=04

M a

1.53E-0¢
1.03E~-0¢

M =
1.53€-0¢
1.3€€E-05%
1.27E-04

M =
1.39€~-04
8.03E-05
8.,1l9E-05

M=
1¢64E“04
2.2CE-05
1.055‘0#

N s
1.045—04
5.46E-05

M =

1.27e-0¢

133,39
-24. 00
-46.01

0

-27. 56
154, 55
-33,14

-13.71
174,58
103,03

‘1.03
-3.42

89



90

SUBROUTINE 88CAA

INPUT FOR CASE

ARRAY ARMISC

INDE X

COONOCWVESEWN-

—

ARRAY 4R

& W N e

W N e e

VALUE
-0.C000
~0.0000

+3500
-1.0000
-0.0000

0.0000

-« 7500
0.00020
0.C000
15,0000

1

2,00000

«67500
«35C00

1.00€00

7

2.00000

«73000
«56C00
«90C00

2

2

2.0000)
«15C30
«20032
.10C00

2.03000
«61009
«50039
. 72500

VALUE INDEX VALJE INDEX
-J. 0000 21 =-0.00230 31
=0.2000 22 -0. G330 32
-0.0030- 23 =-0.001J9 33

1.00090 24 -0.G029 34

v. 0000 . 25 4.0032 35

-C.C000 26 -0.CJ0 36

0.0000 27 =-0.0220 37

-2.0000 28 <8020 38

~J.0000 29 0.Gl30 39

~0.0000 30 «0539 4C
3 4 5

-0.00000 -%.0C¢00C -2.00000

-0.00000 -0.9000Q0 -0.000C0

-0.00000 -0.00002 -0.0600C

-C. 00000 -0.30000 -0.00000

9
0.00000
30000
-0.00000
-0.00000

VALUE
0. G000
. 0400

« G&00

« %020
-3, 0000
1« 00
-Je 0002
-L.C00d
-$a 0030
-0, 0000

6

0.00003
6.23020
-3.00020
-3.0C0J0



MODAL AMPLITUDES

—

W N Z wN—Z wWwnN -2 wWN—-Z N -

—

M =

2.04E-04

1.b°E‘o4
2.22E-04

M=
2.1CE-Cé
4.64E-05
1.56E-04

M=
2+ 13E~C4s
2.12€E-05
1.38E-04

[ R ]
5.10E~-C5
1.58E-C4

M =

1.77e-C4
3.035"04

M =

7.32€-05

-1l

( MODULUS » PHASE)

180.90

1

0.0¢C
0.00
80.0C

0.0¢C

180.00

1l

4

i

1

19

80.90 .

0.00
0.0¢C

30.0C

0.00
3C.0C

PHASE.LT.180 DEG AND PHASE.GT.-180 DEG

M =
10135-0‘0
M =

l.36E-04
1.07€-03

M =
1.83E-Q4

1.59E-94
1.88E-04

Mos

2.13E-04
5.22E-07
l.48E-04

M =
2.15E-04
2."3E-06
1.37e-04

M =
1.33%E-04
5¢99E-05

M =

1l.00E-0Q¢

2.3GE-0Q4a

-10

18 0. 00
180.00

C.00
0.00
13 0. 00

-1
18C. 00

0.09
0.00

C.00
0.00 '

130.00

11

180.0C

1.5CE-0¢4
3.13e-04

M =
1.9SE-0¢4
1.02e-04
1.64E-04

M=
2.12E-04
2.4GE-Q5
1.426-04

M =
2.12€-04
3.0CE=I5
l.41t-0¢

M =
1.90€-0¢
4.29€-05

M =

1.33e-0C4

180,02
130.070
0.30

0.00
i3C. 02
J,00

J.909
2,0
130,00

0.32
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SUBROUTINE BBCAA

INPUT FOR CASE

ARRAY ARMISC

INDE X

OOVEX~NOCWMEWN -

—

ARRAY AR

W N

VALUE
-0, 0000
-0.C003

«35090
-1.GCCGO
-0.C00C0

0.0000
«7500
¢.0000
0.C000
15.€C000

1

2.00cC00
«67500
«35000
1.00C00

7

2.00600
«73G00
« 56000
«30000

3

INDEX
11
12

14
15
lo
17
13
19
20

2

2.90033
«15C00
«22C30
«10000

8

2.00C029
.01C00
«5GCCO
« 72502

VALUE INDEX VALUJE INDEX
-0.0000 21 -0.0239 31
-J.00920 22 -0.C220 32
-v. 0000 23 -0.0229 33

1. G000 24 -0.02390 34
0.0000 25 3.0300 35
-3,6090 26 -0,0039 3
0.C000 27 -0.0039 37
=-J3.0000Q 28 «6330 33
-0.0200 29 0.0230 39
-0.0000 30 .G330 40
3 4 5

-0.00000 -0.006000 -0.0060C0

-C.00000 -3.00009 -C.000CC

-0.00000 -2.30000 ~0.000CC

~-0.00000 -0.0G000 -3.00CCC

9 10 11
0.00000 2.00000 2.0C0CG
«300GC0 05500 . 06CCC
-J.00000 +1C000 . 1C0C0
-C.00000 .03000 «020C0

VaLdJe
ve 0000
-« €400
. 4020
-0.0000
1,330
-0.003C
l. C0J0
-GaGOCO
-0.,0003

b

0.0G022
5.23G600
-3.0C900
-0.0C0290



MODAL- AMPLITUDES

IPHASé:EVGIBO DEG AND PHASE.GT.-130 DEG

~N -

N = Z [V NI 4 W Z w N WNe-2Z

—

"Aa

4.11E-04

1.62E-04
5.3lE-05

M =
1.55E-G4
4.92€E-05
1.08E-04

M =z
10“@5‘04
7.24E-05
8.78€~-C5

M =
1.59E-04
9.95E-C6
10275-04

[, K

l.42E-GC4
2.72E-05

M =

7.34E-C5

= (MIDULUS,PHASE)

3
-11

100.60

113.43
106.64

-2
-63.11
124.14
113.38
1

-53.11
126.58

122.31

4
'50'51
-30.39
133.78
7

‘41-31
132.84

190

-30.71

1.63€-04
1.36E-05
2.01£-04

M =

lo46E=-04
7.29€E-05
3.36E-05

M ;
l.54E-04

4.392E-05
9.47€-05

L1e56E-04
3.50E-05

M =

1.30€-04

M =

1.626~04

-10
-68.9‘9
-7

111.68
114.93

-4
-65.50
-33.42
120.50

-1
118.17

-57.07
-60.96

-55.75
131.27
126. 46

-47.76

-51.13

-338.52

i1

155.39

1.02E-04
1.13E-0¢

M =
1.61E-04
1.35E-35
1.35€E-04

M =

1.42€-04

B8.15E-05
8.73E-35

1.5GE-04
2.11€-05
1.07€-04

‘N =

1.5CE~0¢4

5.28E-05

M =

l1.11£-04

115.55
- 43, 45
-61l.29

-8d. 16
123.94
-59039
3

-53.14
143,43
131.53
(]

~44,37
-4l.07

”34.93

93



94

SUBROUTINE BBCAA

INPUT FOR

CASE

ARRAY ARMI[SC

INDEX

[ 3o RN« SN W JVVIY VI

-

ARRAY AR

S W N -

S LN - e

VALUE
~-0.C000
-0.C0C0O

«3500
-1.C000
-0.0000

0.C009

«7500

0,0000
0.0000
15.C000

1

2.00C00

«67500
.35000

1.0000C

7

2.00000

«73C00
«56000
«900C0

&4

2

2.030009
.15020
.200C0
.1002J9

2.00009
<6100
.50002
«725C9

-2.00000
-0.000¢C0
-0.00000
-2.00002

VALUE INDEX
-2.0020 21
-J. 0000 22
-0. 0000 23

1.C000 ° 24
0.C300 25
-3. 0000 26
0. 0000 27
-0.0000 28
-0,0000 29
-9. 0000 30
3

-0.00000

-0. 00000

~-2.00000

-0.06000

9
0. 00000
«50000
-0,00000
-0.00000

VAL JE
-0.CJ20 31
-0.0233 - 32
-0,0229 33
-0.€2322 34

-0.€)20 35
-0.0920 37

INDEX
3,020 35
. 3020 35
0.€322 39
€530 40
5
-0.000G0
-¢.000¢C
-0.060C0
-0.06003
11
2.00006
. 06000
.100¢C0
.020C0

VALUE
Je UOJI
- 0402
« 0430
« 0400
~-0. 5020
1. 0020
~-GCa 0039
~-0. 0070
-3 0032
- 30030

6

0.00000
6.238090
~0.0060%
-2.C0320



MODAL AMPLITUDES

wNn—-2Z wnNe—Z W~ 2 W~ Z N e Z

~No—Z

1.73€-G5

" =
1.70€-05
5.38E-C6

M =
1.°5E-05
5.27€-06
1.12€-Cs5

I ]
1-615_05
BOOZE—Ob
9.27e-0C6

M =
l1.35€-C5
B.QSE-O-’
1.40E-05

M =

1.75e-C5
2.9CeE-Co

M =

9.32e-06

-1l

108,486

i
1
-2

1
l

l

l
1

4

1

7

1

10

(MJIDOULUS,PHASE)

30.99
19.09%

35.43
43.29
37.89

22.94
59.35
52.C6

-9.,28
33. 64
68,34

2.76
73,47

11.67

PHASE.LT,180 DEG AND PHASE.GT.-180 DEG

M=
2.11E-05%
M =

1. 70E-05
5.01E-05

M =
1.71E-05
1.84E-06
2.11E-05

Moo=
1.57E-05
7.35€-06
G.b6TE-06

M =
1.73€-05
5-55E-Ob
1.02E-05

M =
1.35€-05
3.38E-v6

M=

1.563E-05

2.03E-05

-10

-68.03

123.07
114.95

-4 4,90
-72.41
130,31

14 7.94
-29,45
-37.87

-18.29
In5.10
157.54

-5.03
-iCe 21

11

-166. 55

1.828-G5

M =

1.7CE-05

XOZOE“OS

¥4 =
1.7CE-05
ZOOCE"Ob
1.4CE-05

M =
1.54€-05
8.86E-06
G.05t£~06

M =
1.81€~-05
2.44€-0C¢
l.17€-05

M =

l.31€-05

€ -

Dev3SE-LE

l.41E-05

-13.71
174.53
163.03

6

-1.GC9

-3. 42

95



96

SUBPOUTINE BBCAA
INPUT FOR CASE

ARRAY ARMISC
INCE X VALUE
-C. 0000
-0.00092
»3500
-1.0000
-C.C000
0.C000
« 7500
0.0000
0.C00C0
15.0000

OOV BN NS W

—

ARRAY AR

J = 1

I

l 2.0C0C00
2 .67500
3 35000
& 1.60C0¢

J = 7

2.G0000
.73000
«56C00
«90C00

S WN e

5

2

2.00002
.15000
.20CC0
.10029

8

2.00000
«51290
«50003
« 725230

VALUE INDEX

-G. 0000
-U. 0020
-C. 0000

1.0000

0.C000
-5.0000

2.0000
-2.0000
-3.0000
-0.0C000

3

-0.00000
-0.000090
-0.00000
-0.000C0O

9

0.00000
«5C3CH
=3.0000¢C
-0.000C0

21
22
23
24
25
26
27
28
29

30

YALUE [NOEX

-0.C330 31
-0.C€J20 32
-0.0J)0 33
-0.CJ309 34
3.C330 35
-0.C320 le
-0.C320 37
«8323 38
0.02J0 39
«05230 40

4 S
J.00000 -C.00G00
-0.00000 -2.000CC
J.00002 -C.000C0O
0.0003C0 -C.0CGCC

10 11
2.00000 2.0000C
.95520 .26GCCC
.10000 « 10600
«03000 .020C0

VALUE
0.00935
« L4030

+ G430
1C¢. 0002
-0. G000
1. CC0O
~54 0000
-30. 0000
-C. 00230
-G 0030

6

3.00000
6.23000
-0.030920
-0.000G0C



MODAL AMPLITUDES

wNn -2 W N Z (WL VN 4 WN-Z N v Z

—2Z

M =
7.01E-C4
M o=

2.71€E-C4

2.56E-04

9.3BE-05

M =
2.58€-C4
3.26E-05
1.756-04

M =
2.52€-04
1.26E-C4
1.456~-04

M =
2.89E-04
l.40E-C5
2-195-04

M =

2.74E-04
4.55€E=C5

M =

L.46E-04

-11

-3

-5

1
1

143,29
137.39

T -22.94

1
l

1

1

13

(MJDULUS,»PHASE)

60.73

30.99
19.05

36.43
59.35
52.06

-9,28
33.64
63.34

2.76
73.47

11.67

PHASE .LT.130 DEG AND PHASE.GT.-130 DEG

M =
3.30E-04
M =

2.66E-04
7.35E-04¢

M s

2. 68E-04
2.88€-05

3.315-0‘0

Mo

2.46E-04
1e23E~-04
l.51E-04%

M =
2.T0E-04
S3.71E-05
L.59E-04

M =
2.99€-04
6.08E-05

M =

2.55E-0¢

M =

3.18E-04

-10
-58,.,03
-7

123.07
114,96

-4
-44,90
-72.4l
130.31

-1
147.94
2
'18.29

l65.10
157.54
5

-5003
-10.21

11

-166.55

2.66E-04
1.37e-04

M =
3.,23e-05
2.2CE-04

M =

2.41E-04 .

10395_01’
lL.42E-04

M =
2.34E-04
3.82e-05
1.33E-Q4

M =
2.845-04
90"86-05

M =

2.21E-04

139,30
-24.00
-‘Qbool

~27.55
154,56
-33. 1“

-13.71
174,58
163.03

-1.00
-3.42

9.13
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98

SUBROUT INE B8BCAA

INPUT FOR CASE

ARRAY ARPMIST

-
=
Q
~m
b

QO®NOTWMEIEWN»-

>

ARRAY AR

K = 2
J =

& WNre e

& W e e

YALUE
«0.0000
-0.0300

«3500
-1.0000
-0.0000

9.0000

« 7509
0.0000
0.0002
15.0000

1

2.00000
«67532,
«35000

1.00000

7

2.00000
+ 73000
» 56000
« 90000

INOEX
11
12

|
15
16
1?7
18
19
20

2

2.00000
«1502
«20030
«10000

2400030
«51C33
50000
«72500

VALUE INDEX VALUE  INDJEX
=0.20090 21 -0.03Q0 3l
«0.0C00 22 =2.02GC 32
-0.2C00 23 =2.32%40 33

1.0009 24 -0.0300 34
043000 25 3.00C0 35
=0.20600 26 =3.0200 36
0.90600 27 -0.0300 37
-2.0000 28 »32C0 38
=J3.3000 29 <J2.03C0 39
=0.0000 30 0.00G0 40
3 4 5

-0.039¢0 =0.C03C0 =) .uddJ0

-3.G2000 -0.00332 -J.G2020

-0.CG0C0 -0.00000 =-J.003J0

-0.000G0 -0.C0303 ~J+030J30

9 10 11
0.G3%C0 2.0020C 2.033J0
«36J00 «C8323 » 06020
-3.0C0000 « 10000 « 10320
-0.00CC0O «03900 « 02030

VALUE
« 0500
<0400
« 0402
0.0€00
« 4C0OGC
1.0000
-0.0000
'0;0000
-0.0C90
-0.0020

6

$.00¢20
6.289230
-0.00030
-0.00000



MOODAL AMPLITUDES

Wz WN -z W~z W~z Nz -z

Ne—-Z

M=
4. 855'04
[ K]

2.05E-04

M =
2.195'0‘0
30165‘05

M=
2.275"0"
6«88E-05
1.62E~04

M=
2.29€-04
1.10E-04
l.43E-0C4

M =
2.462E-06
1.975-05
ZDIOE‘O"

M=

2.38E-04
5.70E-05

[

1.195-06

= (MODULUS,PHASE)

-11
"Qb.CZ
-8

143.03

-5

-28033

-33-92

-2
159.98
-17.72
‘22. *38
1
168.17
-10.73
-l3-95
“
176.22
168.41

‘6.9‘
7

-176.36
-.72

10

-170.34

PHASE.LT,. 180 DEG AND PHASE.GT.-180 DEG

M s
2035&'3"0
M s

2.C7€E=-GC4

.0-285'0‘!

N =
2.205'06
2.63E-G5
2.83E~-04

." .
2.19€-04
1.CoE-04
l.44E-04

" s

2.47E-04
7.42E-0G5

1+56E-04 -

K]
2.59E=-04
b.«32E-05

[ ]

2.17E-04

2.535‘04

=10
1l
-7

-4

1
1

-1

1
1

2
1
5
l
1

8

37.05

36,05
38.30

54.48
42.85

27.72

17.31
63,93
60.24

70.90
-7.38
10.91

73.79
70.37

-i74, 13

11

10.98

M =
e lJE-O4
M s

2.13E-04

" =
2.29€E-04
1.97€-04

M =

2. 13E-04

1.22E-04
le33E-04

M =
ZOSSE-O‘

2.3)E-05
l. 73 E-04

2.31E-0Q%
QQlSE'OS

1.84E~-04

-39.94
-6

143.33
lee.3}

-22.76
166.67
154.89
¢]

165,42
-13.58
1€3.08
3

173.59

-1037
-7.88

-178.74
179,99

9

-172.10

99



100

SUBROUT INE B8BCAA

INPUT FOR CASE

ARRAY ARPMISC
INDEX

ARRAY AR

K

J

W PN e

& W N =

—

QOB N WIWN

2

VALUE
-0.,0002
=0.0003

«3500
-1.G002
-0.0000

0.0000

« 7500
0.0000
0.0032
15.0000

i
2.00030

7

.67500

«35000
1.00030

7

2.00000
« 73000
«56000
« 90000

INDEX
il
12
13
14
15
16
17
18
19
20

2

2.00Q29
<1503
«20000
«10030

2.00Q30
61030
«50000
72520

VALUE INDEX

-0.9000
=03.2002
-0.9G03
1.9000
29000
°O.GCOJ'
0.9¢Q0
~0.0C00
=0.30C2
=0.0000

3

~0.000C0
-2.003300
-0.00000
~0.CudcCQ

9

9.000C0
«53000
-0.000050
=J+0udly

VALUE INDEX
21 -0.0290 3
22 -0.033C 32
23 -0.0020 33
24 -0.0300 34
25 3.0360 35
26 -0.0000 36
27 -0.0000 37
28 «3200C 38
29 -0.0200 39
30 «0500 «9
4 S
-0.003900 -J3.00030
-0.06000 -J.,000J0
-0.00000 =J.0C320
-0.00000 =J.000J0
10 11
2.00032 2.00000
«06500 «G06020
«10300 « 10320
« 03000 «0G2v20

VALUE

+ 0500

-« 0430

« 0400

« 4000
«4C00
1.0C00
-0.09C20
-9.CC00
-0.0€00
-0.0000

(-]

0.00000
6.28000
-0.0CCI0
-0.000230



MODAL AMPLITUDES

[N V- 4 W~z (W VY w oo 2 [AV - 4

N -2

4 a
2.11E~04
N

8.84E~05

Ms
9.29E-05
‘?0158"05

®n =
9,.40E-05
2054E‘05
7.53E~-05

M=
9.42€-05
4.,07E-05
6.47€E-05

N a2
Q.OQE"OS
1-265-05
8.0lE-05

M =

8.00t-05
3.15E~05

M=

3.51€-05

s (MDOULUS,PRASE)

-1l
Ge43

-3
-171.606

-2
'l73.‘v8

9.19
4,30

-174.,00
T.11
4,30

"374‘27
"~177.68
“.99

7

-174.53
4. 29

10

"175.16

"N o=
‘QGZE“OQ
n =

8.90E~05

3.03E~04

M =
3.505-05
l.6§2-05
1.325"0&

M =
9.01E-0C%
'1.055‘05
5.09E-05

M =
9.615‘05
2.53E-05
0.91E-05

M =
3.31€8-95
2.87E-Q5

" =

7.03E~05

n =

7.03£~35

~10

-170.94

6.29

-172.39
-175.35

~174.09

7.67
4.52

-174,133
~175.61

~174.78

11

M=

9.33E-05

M o=

9.03E~05
T.0lE~C5

M o=
9.378-05
Se SJE'Ob
3.11E-05

N =

8.32£-05

4,09E-05
6.37E~0%

M =
9.32E-035
b 24E~06
7.03E-05

M =
31745-05
3,72e-05

LB Y

5.7TLE-C5

-9
3,29
-6

-172.32
-176.55

-3
6.79
~156.64
"175.‘91

G
"173089
T.l9
~175.85

3
"l?*ol7

13.02
4,77

~17%.50
"750:}1

‘174 095

101
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SUBROQUTINE B8CAA

INPUT FOR CASE

ARRAY ARMISC

INDE X

O OXNOWEWN -

=

ARRAY AR
K = 2

d =

L TV SN

& W N e e

VALUE
-0.0000
-0.0000

« 3500
-1.0000
-0.0000

0.0000

« 7500
0.0000
0. 0000
15.0000

1

2.00000

«67500
35000

1.00006

7

2.00000

«73000
« 56000
«90000

INDEX
11
12
13
14

16
17

19
20

2

2.00000
.15000
.206090
«10000

8

2.00000
«61000
«50002
«725G0

VALUE INDEX VALUE  INDEX
-0.000%0 21 -0.6000 31
~0.0000 22 -0.6300 32
-0.0000 23 =0.C290 3

1.0000 24 -0.0039 34
0.0000 25 3.0000 35
-0,0000 26 1.0300 36
0.0000 27 -0.0300 37
-0.0000 28 .8200 38
-0.0000 29 3.1416 39
-0.0000 30 . 0500 40
3 4 5

-G.00000 -0.00000 -0,00000

~-0,00000 -0.00000 -0,.06000

-0.00000 -0.00000 ~0.00000

-0. 00000 -3.00000 -0.000C0

9 10 11
0.00000 2.00000 2,.00000
« 50000 «06500 - 06000

-0.00000 «10000 .10000

=0.00003 23000 «32CCO0

VALUE
0.GC0J20
o 0400
« 0420
e 4020
-0. 0000
1.9030
-0.0000
-0. 0000
-0.0000
-0. 0002

6

0.060009
6.23000
-0.GC0V0
-0.00000



MODAL AMPLITUDES =

wWN—-Z W~ wWN~Z Wi~ Z ~No— Z -z

Nz

-z

M =
4.0‘&‘06
M s

lo 56E°°"

n =
le54E-04
5."0E’°5

=
10496‘04
4.76E~05
1.01E-04

N s
1.‘5E-°‘
Te24E~05
8.375’05

N s
1.675'0’0
8.08E~06
1.26€E=Ca

M =

1.58E-04
2. 62E-05

M=

8. 42E-05

-1l
108.47

131.00
119.06
-2
143.58
-31.70
-42.11
1
-22.93
159.36
152.07
[
170.72

146.36
-lloob

2.76
173.47

10

-168.33

{MODBULUS» PHASE)

PHASE.LT.180 DEG AND PHASE.GT.-180 DEG

M=
1.90E~-04
M =

1.53E-04
“-535‘04

M s
lo54E~-04
le 66E-05
l.91E-04

M =

IO‘ZE-QQ
7.09€-05

8.73€E-05

M=
1.56€-04
5.02E-05
9.18£-05

M=

10675’0‘
3.50€-05

Mo

la47€~-04

M s

1l.83E-04

-10
111.98
-7

123.08
114.96

-4
135.11
107.60
-40068

-1
147.94

~29.44

-37.86

161.72
-14.39
’220“5

'5.02
-10.20

8
-173.82

11

-166.55

M =
1.04€E-04
M =

1.53E-04
1.08E-04

M=
1.53€E~04
1.86E-Q5
1027E‘°4

M =

1.39€E-04.

8.03E-05
8.19E-05

M=
1.64E-04
2.20E-05
10055‘04

M =

10666-04
SI‘GE-OS

1.27E-04

-9
115.53
-6

126.93
117.89

-3
139.31
-24.05
-46.00
0
152. 44
-ZSC 44
146. 86
3
~13.71
174.59
163004
6

179.01
176.59

103
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SUBRQUTINE 88CAA
INPUT FOR CASE 9

ARRAY ARMISC
INDEX VALUE
~0.0000
-000000
«3500
-1, 0000
-0.0000
0.0000
«7500
0.0000
0.0000
15,0000

COVWNOCWVWIrWN-

-

ARRAY AR

Jd = i

t

1 2.00000
2 «67500
3 «35000
& 1.00000

$ = 7

2.00000
« 73000
«56000
+ 90000

S WN -

2

2.00000
«15000
«20000
«10000

2.00000
«61000
. 50000
« 72500

VALUE INDEX VALUE [INDEX
-0.,0000 21 -0,0330 3l
-0.0000 22 -0.0220 32
-0.0030 23 =0.0200 33

1.0000 24 =0.C320 34

0. 0000 25 3. 0230 35

-0.0000 26 3.0)00 36

0,0030 27 ~0.CJ00 7

-0.0000 28 <8200 a8

-0.0000 29 0.0200 39
3 4 5

-0,00000 -0.00000 -0.00000

-0.,00000 -0.00000 -0.00000

~0,00000 -0,00000 -0,000C0

=-0. 00000 -0.000060 -0.00000

9 10 11
0. 00000 2.00000 2.00000
« 50000 «06500 « 06000
-0420Q00 «10300 « 10000
-Je GQO0V «33030 »32000

VALUE
0.0000
« 0400
« 0400
« 4000
~C. 0000
1. 0000
-0.0002
=0 0000
-0« 0000
=0+ 0000

6

0.00000
6.28000
-0.00000
-0.00000



MODAL AMPLITUDES =

wWN—-2Z WN - Z [T SN - 4 [N N 4 N-Z -2

N~

M=
4.04E-C4

M s

1.56E-04

"=
1l.54E-04
5.40€-05

[, B
l.49E~-04%
4.76E-05
1 - 015-0“

n =

le 655-0‘

7.24E-05

8.37€-05
M s
1.67E-04
8.08E~06
l.26E~0%
[,

1.58€E-04
2.626-05

_80425‘05

-1l

108,46

130.99
119.05

-2
~36.43
148,29
137.89
1

’22.9"
159.395

152.06

4

"9028
168.34
7

2.76
173.47

10

11.67

(MODULUS»PHASE)

M=
1.90€E~-04
M s

1.53E-04
4.53E-04

le54E-04

© la&6BE=-O5

le91E-04
M s
le42E=-04

7.09e-05
8.73E-05

1.833€-04

PHASE.LT.180 DEG AND PHASE.GT.~180 DEG -

-10
-68.03
-7

123.07
11 4.96

-4
-‘06.90

-72.41
130,31

o=1

1647.94
-29.45
-3 7. 87
2

-18.29
165.10
15 7. 54
5

-5.03
~10,21

11

-166.55

M=
l.64E-04
N

1.53E~04
1.08E-04

"N =
1'535-04
1.8¢6E-05
1.27€-04

M s

8.03E-05
8. 195-05

M s
106‘06'06
2.2CE-05
1.05€-04

M =
5.46E-05

M a

1.27E-04

-9

1

-6

139. 30
-24.06

-27.56
154.5%

3

174.53

l

b

15.57

53.03
2. 12

46.01

33. 14

13.71

63.03

-1.00
-3.42

9.18
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ACCUMULATION

aF EDOYS

MODAL AMPLITUDES = (MODULUS,PHASE)

N

W - Z W~z w—2Z wnN-2Z N+ 2Z

N -z

M s
8.08€~-04
=

2.43E-08

M s
3.075‘0‘
10086-04

M=
1.86€E-08
1.26€-08

M s
2.90E~04
10655-0‘
1.575-04

N =
1.35E-08
6.53E-10
1.025°08

[ R

3.15e-04
5.24E-05

M=

3.09E-09

-11
108.47

-8
-150.73

-5

130.99
119.05

-2

-126.43
58+ 30
47.89

1
~22.94
159.35
152.06

4
-99. 28
-123.64
78.34

L4

2.76
173.47

10

‘78. 33

M s
3.50e-08
M=

3.07€-04
9.05E~-04

M s
2.15€-08

2e 32E-09
2ebHE-U8

M=

2.83E-04
le ’025'0‘0
l«75€-04

N s

l.49€~-08
4.79€e-09

-Be 765 -0 S

M=
3.33€-04
7.00E-05

M=
T.55E-09

M =

3. 66E-04

~-10
-158.03

-7

123.08

114.96
-4
-134.90

-162.41
40.31

147.94
_3 7. 87
2
-108.29
75.11
67.54
5

-5.03
-10.20
-313.82

11

-166,55

ns
3.2GE-04
M =

2.36E-08
l.67e-08

N =
3.06E-06

3.72€-05
20535’0“

N o=

1.53E-08
8.85E-09
9.03g-09

N s
3.27E~04
4.40E-05
2.11E-04

M=
1.08E-08
3.61E-09

N =

2.555-04

-9
115.57
-6

~143.02
~152.12

-3

139.30
-2"0 06
- 40, 00

0

-117. 56
64. 50
-123. 14

-13.71
174,58
163.03

-91.00
-93. 42



SUBROUTINE BBCAA
INPUT FOR CASE 10

. ARRAY 4RMISC
INDEX VALUE
-0.0000
-0.06000
«3509
-1.0000
-0.0000
0.0000
«7500
0.0000
0.0000
15.0000

O OVD~NOCWMESWN -

-

ARRAY AR

K =2

Jd = 1
2.00000
«67500

«35000
1.00060

W N

J = 7

2.00000
«73000
«56000
«90C00

N -

2

2.00000
. 15000
.20000
«10000

2.00000
«61000
«50000
«72500

VALUE [INOEX VALUE INDEX
-0.0000 21 -0.023¢0 31
-J+0000 22 -0.06l320 32
-0. 0000 23 -0.0J39 33

1. 0000 24 -0.C200 34
0.0000 25 3.C0200 35
-0.0000 26 ~0,0390 36
0.0090 27 -0.C0920 37
-0.0000 28 .8000 38
-0.G000 29 0.0000 39
-0. 0000 30 «C500 40
3 4 5

-0.00000 -0.00000 -0.06000

-0,000C90 -0.00003 -0.00000

=0.00000 -0.00000 -0.000C0

=0.00000 -0.00000 -0.000CC
9 10 11

0.00000 2.00000 2.0C6000

«50000 .06500 .06000

-0.0000C0 «10000 -« 100CC

~-0.00Q00C 03000 .020C0

VALUE
0. 00093
- 0400

« G400

« 4007
-0. 0020
1.0039
- 8000
-0.0000
-0. 0009
-0.0030

(L]

0.00090
5.280900
-3.,00000
-0.00020
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MODAL AMPLITUDES =

N
1

[V SO - WN-2Z W= wWN—-Z [ YR 4

N &

-~

M s
3.6b6E-04
L I

1.415-04

M=

1.,39E-04

-4,89E-05

M=
1.356-04
4.31E-05
9.13€-05

M o=
103‘5-06
6.55€E-05%
7.58E-05

"=
1.51E-04
7.31E-06
la14E-06

N s

lo“BE’O‘
2.37€-05

7.62€-05

=11

108. 46

-8

-5

1
1

-2

148.29

i
1

i

152. 06

4

3
7

3
10

(MOOULUS»PHASE)

60.73

30.99
19.05

36.43

37.89

22.94
59.35

-9. 28
33.64
58.34

2.76
73.47

li.67

PHASE.LT.180 DEG AND PHASE.GT.-130 DEG

M=
1Q72E-°4
N =

1.39E~C4
QoloE-oé

M=

1.50E-05
1.73E-04

U

1.285'04
be4lE-Q5
7.90€-05

M =
1.,41€=04
40545’05
3431E-05

[ R
1.51E~04
3.178~05

[ K]

le33E-0¢

M s

lab6bE~04

-10
-68.03
-7

123.07
ll4.96

-4
-44.90
~72.41
130.31

-1
147.94
-29.&5
2
-18.29
165.10
157454
5

-5.03

-10.21

6. 138

~166.55

M =
1.45E-0¢
M =

1.39E~04
9.77€-05

M=
1.3G9€-04
1.68E~05
l.15E~04

M s

1.26E~04.

7.27E~05
T.42E~05

M =
1-485°04
l.9GE~05
9053E~°§

M=
4.94E~Q05

M s

1.155*04

-9

1l

-6

-3
1

Q

i

3

1
i

&

15.57

53.03
bz‘ 12

39,30
244,006
46,01

27.56
54. 55
33.14

13.71
T4.58
63.03

~1.00
~3. 42



SUBROUTINE 838CAA

INPUT fOR CASE 11

ARRAY ARMISC

INDEX

OCOODNOCOWVSLH WN -

=3

ARRAY AR

S W N e e

VALUE
-0.0000
~0.0000

<3500
-1.0000
-0.0000

0.0000
«7500
0.0000
0.0009
15.000)

1

2.00000
67500
«35000

1.0C000

7

2.00000
«73000
«56000
90000

INOEX
11
12
13

2

0.00GC00

.10000
0.,0CC30
9.000C0

2.00000
«51C00
.50C09
«72509

VALUE INDEX VALUE INDEX
-3.30000 2l -0.6G239 31
-0.,0000 22 -0,0320 32
-3,0090 23 -9.,02330 33

1.0000 24 -0.0330 34

0.0020 25 3.000) 35

-3J.0000 26 -0. 0030 36

J.0030 27 -3.C000 37

-3.0000 28 38330 33

-0.0000 29 G.00J0 39

-0.0009 30 .C500 40
3 4 5

-U. 00000 -0.00000 -2.00000

-0.00000 -9.0C000 -2.000¢C0

-0.30000 -2.000232 -%.00000

~G.00000 -0.90000C ~3.006CC

9 10 11
0.00000 -0.,000920 -3.0C000
«50000 -0.00000 -3.00000
-0.000C0O ~0.0C000 -2.0C0CC
-C.00000

-0.90000

-0.000230

VALUE
J. 0020
« 040V
<0430
1. 0G)
-C. G022
1. 0002
-Q0.G002
-340000
-C.3039
-0. 0002

6

0.00023
©.23050
~-0.00QC20
-0.06200

109



110

MODAL AMPLITUDES = (HDDULUS-PHASE)

wN— 2 wWN—Z W~z wWwN—-2Z ~N-—2Z -2

Ne— Z

M=
7.00e-04
M=

2- 3‘OE~0‘0

n =
2.94E-04
9.23E-05

M=
2.97€~04
9.71€-05
1.38E-04

"N =
Z . 965-04
l . 495-0#
1.0lE-04

M=
3.38E~-04
1.32E-05
2.43E-04

n s

3.10E-04
2.75€e-05

M=

1.57€-04

-11

1

1
1

4

-1

-1

10

43.18

~5.23
75.16
74;05

1.90
-2.27
78,45

3.04

74.37

12.22 .

M =
3.35E-04
[ I

2.B4E-04
7.78c-04

M=

3.00E-24

2.27E-05.

3.456‘04

M=
2.86E-Q4
le44E-04
1.65E-\)"

N =
3.19€-04
1.04E-04
l.78E-04

M s

3. 35E-04
b.QZE-OS

3.33E-04

Boeing Commercial Airplane Company

P.0. Box 3707
Seattle, Washington 98124,

May 31,

PHASE.LT.180 DEG AND PH}SE.GT.°130 DEG

-10

'3"- 10

154.01
152.74

~4

'16.02

11

-167421

1974,

N =
2.94E-04
M =

2.8BE-04
1.87e-04

3.91E-05
2.32e-04

M =

20825"04

l.64€-04
1.56E-04

N =
3.34E-04
4.52E-05
2,04€-04

. .

1.1CE-04

2.42E-04

-9
143.62
-6

-23.131
-24.72

-3»
164,50
-13.11
-16.29
0

-7.73
172.64
~3.54
3

~+ 40

-179.22
179.14
6

. 14
5.80

11.15




