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SUMMARY

A computer program has been written which provides a comprehensive data base on
NACA 16-series airfoils. The geometry covered in the program is limited to cambers
for a design-lift coefficient from 0.0 to 0.7 and thickness ratios from 4 to 21 per-
cent. The data include Mach numbers from 0.3 to 1.6, angles of attack from -4 to
8 degrees, and 1ift coefficients from 0.0 to 0.8. Extrapolation is used to obtain
data from Mach numbers, angles of attack, and 1ift coefficients beyond those for
which data were available. A subroutine to adjust the 1ift and drag coefficients
beyond stall is included. The complete listing of the program is provided in the
Appendix.

INTRODUCTION

After decades of neglect, propeller research in the United States has been reac-
tivated due to the energy shortage. Most of the general aviation aircraft use pro-
peller designs based on the technology that has not changed significantly since the
1940's and early 1950's. Propeller compressibility losses have caused current
propeller-powered general aviation aircraft to be limited to maximum cruise speeds
near Mach 0.5. The desire for improvements in swirl recovery and noise control
required improved technology. Recent technological developments performed as part of
NASA's Advanced Turboprop Project offer the potential of extending the limit to at
least Mach 0.8. For advanced high-speed turboprop powered aircraft, compared to
equivalent technology high-bypass-ratio turbofans, studies have shown that a large
performance advantage may be obtained at cruise speeds up to Mach 0.8. These advan-
tages could result in lower acquisition and reduced life cycle cost, large fuel
savings, improved range, swirl recovery, and noise control, or other benefits for
both future civil and military aircraft.

Airfoil research has become a major factor in the propeller performance research.
The NACA 16-series airfoil sections are low-drag, high-critical-speed airfoils that
could be effective in the advanced turboprop designs currently under study. These
airfoil sections, which have proven useful for propellers, have relatively sharp
leading and trailing edges, and have maximum thickness at mid-chord station. They
are designed to work efficiently at high speed by delaying compressibility stall.

A comprehensive and easily accessible data bank on the aerodynamic charac-
teristics of 16-series sections was needed to facilitate the studies performed. A
literature survey revealed that data over a large range of cambers, thicknesses,
angles of attack, and Mach numbers were not available, so a computer program was
written to provide the needed data base. The requirements for the program included
complete flexibility of input conditions, section Mach numbers to at least 1.1, easy
accessibility, low-cost operation, and the ability to interpolate for nonstandard
geometry. To fulfill these requirements, the program was written in a table
"look-up" format, so that its only limitations would be the range of its data and the
accuracy of the linear interpolation. The most comprehensive source for the aerody-
namic characteristics of 16-series airfoils was reference 1, and these values make up
the program's data declarations.
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The present paper discusses the use and limitations of the program. The program
will shortly be made available to outside uses through COSMIC. Langley Research
Center uses will find it as the common permanent file system under user number 624435N,
with the file name NACAl6.,

DISCUSSION

A preliminary program was written using values for only the 16-5XX airfoils with
thickness ratios from 4 to 18 percent, nine Mach numbers from 0.3 to 1.3, and seven
angles of attack from -4.0 to 8 degrees. A linear shift was used to account for
other cambers. Extensive computation showed that the program's results were not as
accurate as desired. By expanding the data tables in the program, better accuracy
could be attained. More points on each curve were entered and more sections were
represented. The capability to calculate the drag coefficient was added.

Digitizing equipment was used to enter the values from the graphic form of
reference 1 into the data tables. This method was accurate and efficient, enabling
many points to be entered in a short time directly from the curve, and allowing
complete freedom in representing the curve (i.e., the values f(x) could be entered
for any x). A total of 100 graphs were digitized. The values were then used to
generate tables corresponding to a standard set of Mach numbers; 26 values of Mach
number from .3 to 1.6 are used. These are used as the data declaration in the
subroutine and have the following format:

CLXXX (row, column) = a function of angle of attack (row), and Mach number

(column)

a function of 1lift coefficient (row), and Mach number
(column)

CDXXX (row, column)

ALPXXX (row, column) = a function of 1ift coefficient (row), and Mach number
(column)

where the first X in XXX notation represents the design 1ift coefficient in tenths
(i.e., 7 = 0.7 design-1ift coefficient) and the remaining two XX in this notion
represents the airfoil thickness-to-chord ratio (thus, 706 signifies a 0.7 design-
1ift coefficient and a 0.06 thickness-to-chord ratio). The values for the 1ift coef-
ficient were tabulated for selected angles of attack and Mach number and the values
for drag coefficient and angle of attack (ALP) were tabulated for selected values of
1ift coefficient and Mach number in the above-mentioned data declarations.

The improvement achieved by augmenting the data is illustrated in figures 1
through 6. Figure 1 shows the points that made up one of the tables in the first
version of the program. Figure 2 shows the points that were digitized, and figure 3
presents the points that make up the data table in the upgraded version. In figure 4,
the improved representation is demonstrated; it compares the curves represented by
the data tables in each version of the program. Clearly, the addition of more data
points improved the accuracy of the interpolation. A graph of the points in a repre-
sentative drag coefficient table is presented in figure 5, and a similar represen-
tation of an angle-of-attack curve is shown in figure 6.

The main program controls the input and output. Figure 7 provides a brief flow-
chart of the program. A1l of the table look-ups and interpolations are done in the
subroutines. The subroutine IBI performs the table look-up and returns the value for
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the desired aerodynamic characteristic. A linear interpolation between thickness
ratios occurs in the subroutines AEROO, AERO1l, AERO2....AEROX (where X represents the
camber of the airfoil). Subroutine CAMBER interpolates between design-1ift coef-
ficients. Warning messages are printed if the data limits have been exceeded.

An additional subroutine (COMPUT) was written to account for the nonlinear behav-
jor of 1ift coefficient beyond the stall angle. The method uses the graphs of
reference 1, and the procedure is a "table look-up" using first-order interpolation.
Essentially, the 1ift coefficient becomes a function of Reynolds number as well as of
Mach number, angle of attack, and geometry. The drag coefficient is also adjusted in
this subroutine.

LIMITATIONS AND ERROR

The primary limitation in the use of the program arises from the spareness of
data. The geometry for which the program can be used is limited to cambers for
design 1ift coefficients up to 0.7 and thickness ratios between 4 and 21 percent.
Data were unavailable for Mach numbers below .3 and above 1.6; angles of attack below
-4 degrees and above 8 degrees, and 1ift coefficients (for drag calculations) below
0.0 and above 0.8; however, the program is capable of extrapolating for conditions
beyond these limits and of modifying the coefficients at angles of attack beyond
stall. No wind-tunnel data at these conditions were available for comparison, so it
is difficult to estimate the accuracy of the program's output.

Some studies were done to evaluate the program in the range for which data were
available. First, the program was compared with the graphs of reference 1 from which
the program's data were derived. The average error was less than 5 percent for both
low and transonic Mach numbers demonstrating that the errors due to linear inter-
polation and digitizing are minimal. Next, two sources of wind-tunnel data (refs. 2
and 3) were found and compared to each other. Some discrepancies were found. The
error ranged from O to 68 percent, with the average at approximately 12 percent. The
program produced results close to the data from reference 2, particularly at low
speed. The 1ift coefficient was more accurate than the drag coefficient. The error
was significantly higher in the comparison between the program and reference 3. The
only trend observed in this study was that the drag coefficient was markedly more
accurate at low speed while the Tift coefficient was more accurate at transonic
speed.

CONCLUDING REMARKS

A computer program has been written which provides a comprehensive data base on
NACA 16-series airfoils. The geometry covered in the program is limited to cambers
for a design-1ift coefficient from 0.0 to 0.7 and thickness ratios from 4 to 21 per-
cent. The data include Mach numbers from 0.3 to 1.6, angles of attack from -4 to
8 degrees, and 1ift coefficients from 0.0 to 0.8. Extrapolation is used to obtain
data from Mach numbers, angles of attack, and 1ift coefficients beyond those for
which data were available. A subroutine to adjust the 1ift and drag coefficients
beyond stall is included. The program can be used for airfoils with camber for a
design 1ift coeffient up to 0.7, with thickness ratios from 4 to 21 percent, and for
Mach numbers from 0.3 to 1.6. In comparison with wind-tunnel data, it has been shown
to give reasonable results.
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APPENDIX

PROGRAM AIRFOIL (INPUT,0UTPUTs TAPE3=INPUTs TAPE6=0UTPUT)

THE SUBROUTINES IN THIS PROGRAM CALCULATE THE AERODYNAMIC
CHARACTERISTICS OF NASA 16=-SERIES AIRFOILS. ALL VALUES ARE
OBTAINED THROUGH INTERPOLATIONS FROM GRAPHS DRAWN BY HENRY V,
BORST (SEE SOURCE). SUBROUTINE IBI INTERPOLATES BETWEEN MACH
NUMBERS AND ALPHAS/CL'S$ SUBROUTINE AEROX INTERPOLATES BETWEEN
THICKNESS RATIOS$? SUBROUTINE CAMBER INTERPOLATES BETWEEN
CAMBERS., SUBROUTINE COMPUT 1S USED TO ADJUST THE CD IF THE
ANGLE OF ATTACK IS BEYOND STALL.

ALL LIMITATIONS IN THIS PROGRAM ARE DUE TO THE LACK OF DATA,.
THE LIMITING CASES ARE:
DESIGN CL: 0,0 TO 0.7
THICKNESS RATIO: (FOR 0.0 <= CLDES <= 0.5) 4% T0O 21%

(FOR 005 < CLDES < 0,6) 4% TO 15%

(FOR 0.6 < CLDES <= 0.7) 6% TO 12%
MACH NUMBER: .3 TO 1.6 (BUT EXTRAPOLATION CAN BE PERFORMED)
ANGLE OF ATTACK(PERFORMANCE): =4.0 TO 8 (BUT EXTRAPOLATION CAN
BE PERFORMED)
CL(DESIGN): 0.0 TO 0.8 (BUT EXTRAPOLATION CAN BE PERFORMED)
WARNING MESSAGES WILL BE PRINTED IF THESE VALUES ARE EXCEEDED.
THE PROGRAM HAS BOTH PERFORMANCE ANALYSIS AND DESIGN CAPABILITIES,
FOR THE FORMER LET IKEY=1s AND FOR THE LATTER LET IKEY=2,

1F IKEY=1 INPUT MUST BE:

MACH NUMBERs ANGLE OF ATTACKy THICKNESS RATIOs DESIGN CL, ALTITUDE, CORe& D
IF IKEY=2 INPUT MUST BE:

MACH NUMBERs CLs THICKNESS RATIOs DESIGN CL» ALTITUDEs CORs& D

SOURCE

SANDy EDWARD, DOUGLAS A. ELLIOTe JR.s AND HENRY BORSTs "USAAMRDL
TECHNICAL REPORT 73=-34C SUMMARY OF PROPELLER DESIGN
PROCEDURES AND DATA" VOLUME III HUB ACTUATOR, AND CONTROL
DESIGNs FORT EUSTISs VAey NOVe 1973

DIMENSION XM(T)sAA(5)9yCLDES(5)+TR(2)
DATA(XM(I) 9I=197)/e29e59eT9e890e991a09161/
DATA(CLDES(1)91=2199)/7e39e359449:¢459.5/
DATA(AA(I) 91=195)/498,10912416/
DATA(TR(I)»I=192)/4069e12/
DATA NUMACH,NUMCLD’NUMTR’NUMAA/?QS’295/
COR=,1
IKEY=1
D=10.
ALT=10000.
DO 50 I=1sNUMCLD
DO 40 J=1¢NUMTR
DO 30 K=1sNUMAA
00 20 L=1+NUMACH

75 WRITE(6+150)
WRITE(69150)



CALL CAMBER(CLDES(I)’TR(J)DAA(K)’XM(L)QCL'CDOXLDOIKEY’ALT’COR’D)
CHORD=COR#D/2
CALL ATMOS(ALT4RHO9S0SsT)
V=XM(L)*S0S
XMUU=(015-09)*.3170*T*“1.5“734o7/(T*Zléo)
RN=RHO#V#CHORD/XMUU
IF(XM(L) oLTe o3 +ORs XM(L) eGTe 1a6) WRITE (64202) XM(L)
IF(IKEY LEQ. 1 «ANDes AA(K) (LTe =440 .0R. IKEY LEQ, 1 +AND,
S&AA(K) oGT. 8¢0)
AEWRITE(6+203) AA(K)
IF(IKEY oEQ. 2 o+ANDs CL +LT, 040 +OR. IKEY .EQ, 2 +AND,
&CL +GTe 0.8)
SWRITE(6+208) CL ,
IF (IKEY .EQe. 2) GO TO 5000
WRITE(6+100) RNsCLDES(I)sTR(J)sXM(L)9AA(K)sCLICDIXLD
GO TO 20
5000 WRITE(6+125) RN’CLDES(I)OTR(J)’XM(L)?CL’AA(K)QCD'XLD
20 CONTINUE
30 CONTINUE
40 CONTINUE

50 CONTINUE
150 FORMAT(/36H*§¢§%#%&#*%*%*u####*###*%%###ﬁﬁ&#*ﬁ%)

125 FORMAT (#0REYNOLDS NUMBER=#,E15,3/#0DESIGN CL=#+F543,

&% THICKNESS RATIO=#,F5,3/#0MACH NUMBER=#,F6430
8% CL=#9F6,3/%0ALPHA=#,F6e3e# CO=#,Fbate# L/D=%#9F6,2)

100 FORMAT (#0REYNOLDS NUMBER=#,E15,3/#0DESIGN CL=#*4F5.3,
8% THICKNESS RATIO=#,F5.3/#0MACH NUMBER=#9F6,3+% ALPHA=#,F7,3/
LH0CL=%9F6.39s% CD=#9F6ebo® L/D=#9FT02/)

202 FORMAT(#0MACH=#4F6.3+s% IS OUT OF RANGE OF DATA,
&#/% EXTRAPOLATION HAS BEEN PERFORMED#)

203 FORMAT(#0ALPHA=#4FS5,.,2s% IS OUT OF RANGE OF DATA,
§v/% EXTRAPOLATION HAS BEEN PERFORMED.#)

208 FORMAT(#0CL=%sF6e49# IS OUT OF RANGE OF DATA.
g#/# EXTRAPOLATION HAS BEEN PERFORMED.®#)
END

SUBROUTINE CAMBER (CLDESyTReAAsXMyCL9CD9XLDy IKEYALT9COR D)

THIS SUBROUTINE USES LINEAR INTERPOLATION BETWEEN CAMBERS
TO OBTAIN THE AERODYNAMIC CHARACTERISTICS OF A 16-SERIES AIRFOIL.
IT USES THE SUBROUTINES AERO0sAERO1yAERO294e.AERO7,

THE RANGE OF DESIGN CL'S FOR ACCURATE RETURNS IS FROM 0 TO o7

DESCRIPTION OF VARIARLES:
CLDES=DESIGN LIFT COEFFICIENT
TR=MAXIMUM THICKNESS-TO-CHORD RATIO
AA=ANGLE OF ATTACK AT BLADE ELEMENT
XM=MACH NUMBER AT BLADE ELEMENT
CL=SECTION LIFT COEFFICIENT
CD=SECTION DRAG COEFFICIENT
XLD=LIFT TO DRAG RATIO
IKEY=PARAMETER WHICH INDICATES WHETHER PERFORMANCE OR DESIGN

OOO0DOOOOOOOOOOOOD



CO0000ON0O000OOO0OO0

MODE IS DESIRED.
1F IKEY=1l, PROGRAM RUNS IN PERFORMANCE MODE.
INPUT IS ANGLE OF ATTACKs MACH NUMBER, DESIGN CL AND
THICKNESS RATIO,
OUTPUT IS CLs CDs AND L70.
IF IKEY=2, PROGRAM RUNS IN DESIGN MODE.,
INPUT IS CLs MACH NUMBERY DESIGN CL»s AND
THICKNESS RATIO
QUTPUT IS SECTION ANGLE OF ATTACKs CDs AND L/D.
ALT=ALTITUDE '
COR=CHORD/RAUIUS OF PROP B8LADE
D=DIAMETER OF PROPELLER
DIMENSION IORDER(2)sIPT(2)
10RDER (1) =IQRDER(2) =1
IPT(1)=-1
1F (IKEY LEQe 2) GO TO 2000
IF (CLDES .LT. 0.0) GO TO0 15
IF (CLDES .GE« 0.0 oAND. CLDES +LT, 0.1) GO TO 25
IF (CLDES .GEs 0e1 «AND. CLDES «LT. 0.2) GO TO 35
IF (CLDES .GEe 0e2 «AND. CLDES oLTe 0.3) GO TO 45
IF (CLDES .Gte 043 «AND. CLDES «LT. 0s4) GO TO 59
IF (CLDES +GEe 044 oAND. CLDES oLT. 0.5) GO TO 65
IF (CLDES .GEt. 0.5 JAND. CLDES +LT. 046) Go TO 75
IF (CLDES .GE. 046 JAND. CLDES oLTs 0e7) GO TO0 85
IF (CLDES «GEe 0.7) GO TO 95
15 CALL AEROO(XLU.CL:CDvXMoAAoIKEY,TRoCLDESQALT’CORQD)
WRITE(6+176) CLDES
176 FORMAT(# DESIGN CL=#+FS.2e% IS OUT OF RANGE OF DATA,#/
&%+ VALUES FOR CLDES=0.0 HAVE BEEN RETURNED.*#)
GO TO 300
25 CALL AEROO(XLDQCLQCD!XM'AAQIKEY,TR’CLDES’ALT’COR,D)
cLo=CL
cbo=CD
IPT(1)==-1
CALL AEROI(XLDcCL,CDoXM,AAoIKEYoTR9CLDES,ALToCOR9D)
CL1=CL :
CcD1=CD

CL=CLO+(CLl-CLO)*((CLDES-0.0)/(.I-0.0))
CD=CDO+(CDI-CDO)*((CLDES-0.0)/(.I-O.U))

GO TO 300
35 CALL AEROI(XLDsCL;CDyXM,AAoIKEY;TR.CLDESoALTcCORoD)
cL1=CL
CcD1=CD
IPT(1)=~1
CALL AEROZ(XLD’CL'CDOXMQAAQIKEY’TR’CLDESOALT’COR!D)
cL2=CL
CD2=CD

.CL=CL1*(CL2-CL1)”((CLDES-.I)/(.Z—.I))
CD=CDI*(C02-CUI)*((CLDES-.I)/(oZ-.l))
GO T0 300

45 CALL AEROZ(XL09CL9C09XM9AA9IKEYoTR’CLDESoALT9CORoD)



55

65

75

85

95

cL2=CL

CD2=CD

IPT(1)=-1

CALL AER03(XLU,CL!CDQXM9AA'IKEY’TR,CLDES’ALT'COR!D)
cL3=CL

CD3=CD

CL=CL2+ (CL3=CL2) # ((CLDES=¢2)/(+3=,2))

CD=CD2+ (CD3=CD2) # ( (CLDES=¢2) /(e3=42))

GO TO 300

CALL AER03 (XLDsCLyCDsXMsAAsIKEY 9 TRyCLDES9ALT»CORID)
cL3=CL

CD3=CD

IPT(1)=-1 ,

CALL AERO4 (XLDsCLyCD9XMyAAs IKEYyTRyCLDESsALT2CORD)
CL&4=CL

CD4=CD |

CL=CL3+ (CL4=CL3) # ((CLDES=23)/(s4=043))

CD=CD3+ (CD4=CD3) # ( (CLDES=43) 7/ (¢4=,3))

GO TO 300

CALL AERO4(XLD,CL,CDQXMQAA,IKEY,TR,CLDESoALTOCORoD)
CL4=CL

CD4=CD

IPT(1)=~1

CALL AEROS(XLDoCLoCD’XMoAAQIKEYoTRsCLDES!ALTOCOROD)
cLS=CL

CD%=CD

CL=CL4+(CL5-CL4)“((CLDES-.4)/(.5-.4))
CD=CD4+(CDS-CD¢)“((CLDES-.Q)/(.5-.4))

GO TO 300

CALL AEROS(XLDyCL,CDvXMaAAoIKEYtTRvCLDES;ALToCORvD)
cLS=CL

cD5=CD

IPT(1)=~-1

CALL AER06(XLD’CL’CD’XM!AAQIKEYQTROCLDESQALTQCOR’D)
cL6=CL

cD6=CD

CL=CL5+(CL6—CLS)*((CLDES-.S)/(.b-.S))
CD=CDS*(CDS-CUS)*((CLDES--S)/(.b-.S))

GO TO 300

CALL AERO6(XLDQCL’CD!XMOAA!IKEY’TR’CLDES’ALT’COR'D)
cL6=CL

cb6=CD

IPT(1)==1

CALL AERO7(XLDqCL,CDoXM,AAoIKEYoTRoCLDES9ALTvCOR)D)
CL7=CL

CD7=CD

CL=CL6+(CLT7-CL6)# ((CLDES=46)/(e7=46))

CD=CD5+ (CDT=CD6) # ((CLDES=e6)/ (e 7=06))

GO TO 300

CALL AER07(XLD!CL'CD’XM'AAQIKEY’TROCLDES’ALT!COR’D)
IF (CLDES .GTe 0.7) WRITE(64175) CLDES

175 FORMAT (# DESIGN CL=#+F5,3s# IS OUT OF RANGE OF DATA.%#/

§# VALUES FOR CLDES=.7 HAVE BEEN RETURNED.#®)

GO TO 300

2000 CONTINUE



IPT(1)=-1

IF (CLDES +LTe 0.0) GO TO 16

IF (CLDES ,GE« 0.0 «AND. CLDES «LT. 0.1) GO TO 26
IF (CLDES .GEe 0ol «AND, CLDES .LT. 0.,2) GO TO 36
IF (CLDES ,Gte 0.4 +AND. CLDES «LT. 0.5) GO TO 66
IF (CLDES ,Gte 0.5 +AND, CLDES oLT. 0e6) GO TO 76
IF (CLDES .Gte 0.6 o+AND, CLDES eLTe 0,7) GO TO 86

1F (CLDES ,GE. 0.7) GO TO 96
16 CALL AEROO(XLDOCchonMQAAOIKEY!TR’CLDESQALT'COR’D)
WRITE (64+178)CLDES
178 FORMAT(# DESIGN CL =#oF5.29% 'IS OUT OF RANGE OF DATA.®#/
§# THE VALUES FOR CLDES = 0,0 HAVE BEEN RETURNED.®)

GO TO 300
26 CALL AEROO(XLDoCL9CDcXMoAA9IKEYaTR,CLDESoALT’CORoD)
AAO=AA
CDo=CD
IPT(1)=~1
CALL AEROI(XLD.CLoCDoXMoAA,IKEYoTRoCLDESaALT’CORvD)
AAl=AA
CD1=CD

AA=AAQ+ (AA1=AAQ) # ((CLDES=040)7/(e1=040))
CD=CDO0+(C0O1=-CLO)# ({CLDES=0,0)/(e1=040))

GO TO0 300
36 CALL AEROI(XLUQCL9CDvXM9AA'IKEYvTQgCLDESQALTsCORQD)
AAl1=AA
cD1=CO
IPT(1)y==1
CALL AEROZ(XLUQCL'CD'XM’AA,IKEY’TROCLDES’ALT’COR’D,
AA2=AA
cpe=CD

AA=AA1*(AA2-AA1)“((CLOES‘.I)/(.Z-.l))
CD=CD1+(CD2-CU1)# ((CLDES=41)/(e2=41))

GO TO 300
46 CALL AEROZ(XLU’CL’CDQXM’AA!IKEY!TR’CLDES'ALT’COR'D’
AAZ2=AA
CD2=CD
1IPT(1)==1
CALL AER03(XLD!CL!CDvXMvAA!IKEY,TR’CLDES'ALT!CORQD)
AA3=AA
CcD3=CD

AA=AA2+ (AA3=AA2)# ((CLDES=42)/ (e3-.2))
CD=CD2+ (CD3-CL2) # ((CLDES=e2)/(e3=02))

GO TO 300
56 CALL AER03(XLD’CLoCDoXMvAAoIKEYoTR’CLDESvALT¢CORvD)
AA3=AA
cD3=CD
IPT(1)=-1
CALL AERO4(XLDQCLOCDOXMQAA1IKEYQTROCLDES'ALTQCOR’D)
AA4=RA
CD4=CD

AA=AA3+ (AAG=AA3) # ((CLDES=¢3)/ (e4=43))
CO=CD3+ (CD4=CL3)# ((CLDES=e3)/(e4=43))
GO TO 300
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66 CALL AERO4 (XLU4CL9CDsXMyeAA,IKEYSsTR9CLDESsALT9CORD)
AA4=AA
CD4=CD
IPT(1)==1
CALL AEROS(XLD4CLsCDeXM9AAGIKEY9sTRyCLDESsALT9CORD)
AAS=AA
CcD5=CD
AA=AA4+ (AAS=AAL)# ((CLDES=e4)/(e5=44))
CD=CD4+ (CD5=CD4)# ((CLDES=e4)/(e9=0e4))

GO TO 300
76 CALL AEROS(XLODJCLICD 9y XM9yAALIKEY9TRyCLDES+ALT+sCOR¢D)
AAS=AA
CD5=CD
IPT(1)==1
CALL AEROG6(XLDsCLoCDeXM9yAA,IKEY9sTR9yCLDESSALT9CORYD)
AA6=AA
CD6=CD

AA=AAS+ (AA6-AAS) # ( (CLDES=e5)/(46=45))
CD=CD5+ (CD6=CUS) # ( (CLDES=¢5)/(e6=,5))

GO TO 300
86 CALL AEROG6(XLDU4CL9CD9IXMeAAGIKEYs TRyCLDESALT9COR9D)
AA6=AA
CD6=CD
IPT(1)=-1
CALL AEROT(XLDyCLsCDsXMoAAWIKEYyTReCLDESIALT9CORD)
AAT=AA
CD7=CD

AA=AAG+ (AAT=AAG) # ((CLDES=46)/ (e T=.6))
CD=CD6+ (CDT7=CUG) #* ((CLDES=46)/(e6=,T7))
GO TO 300
96 CALL AEROT7T(XLDsCL9CDeXMyAA3IKEYsTRyCLDESsALT9CORsD)
IF (CLDES .GTe 0.7) WRITE(64179) CLDES
179 FORMAT(# DESIGN CL =%4F5+24%# IS OUT OF RANGE OF DATA,.#/
&# THE VALUES FOR CLDES = 7 HAVE BEEN RETURNED,#)
300 XLD=CL/CD
RETURN
END

SUBROUTINE AEROO0 (XLDsCLICDsXM9eAASIKEYsTRyCLDES9ALT9COR¢D)

THIS SUBROUTINE IS DESIGNED TO COMPUTE THE AIRFOIL
CHARACTERISTICS FOR A 16 SERIES AIRFOIL WITH A GIVEN CAMBER,

THIS SUBROUTINE KRELATES CLeCDsCL/CD9sMACH»T/CsAND ALPHA,
IT REPRESENTS THE DATA OF A 16~0XX AIRFOIL.

XM=RE_LATIVE MACH NO, AT BLADE ELEMENT
AA=ANGLE OF ATTACK IN DEGREES
IKEY1: CL=CL(MACHsALPHA,T/C)
¢ CD=CD(MACHsCL»T/C)
$XLD=CL/CD
IKEY2: ALPHA=ALPHA(MACHsCLT/C)
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¢t CD=CD(MACHsCLT/C)
+XLD=CL/CD

TR=T/C

DIMENSION IORDER(Z)oIPT(Z)qALP004(26o9)9ALP006(2699)’

&
& ALP021(2699)9CLI(9) 9 XMI
& CL0O06(T7926)9CLO0S(T7926)
& CLO18(7+26)9CL021(T7926)
& CD009(5+26)9CD012(5y
& CD021(5926)+CLILI(S)
DATA((CLOO0& (19J)9J=1926)91=194)/
1 =¢3959 =¢3929 =+390s =4390, -e389)
1 =<38649 =43739 =e357y =+340y =e334,
1 -0348’ -0343' -.340' -.340, -0342’
2 =,1939 =¢1909 =~,188y =-4186, -.184,
2 -0154’ '0138’ ~+121» ~ell4y ~e121y
rad ‘.1259 -.120’ -.1179 ‘0115’ '0126’
3 00109 0013’ '0249 .0339 0044’
3 « 087, s 1090 «109, «103 «098,
3 n0929 .1009 0108’ 01089 « 095,
4 2069 o,22T9 42519 264 o282
4 ,323y 3279 4323y 4319, 312,
4 .300’ 03109 03179 03159 .3“40
DATA((CL004(IOJ)9J=1926),I=597)/
5 0419! .4399 04649 .485, 0515'
5 548y .54l <535, 528, 522
5 05159 .5229 0528’ .527’ 0519,
6 6129 6599 47229 #7629 803y
6 .794’ .784’ .7749 .7649 '756’
6 JT4Ts T161ls 772 «TT6y 763
7 07739 0817’ c876’ 09189 0942’
7 09069 0894’ .8839 0875’ 0867,
7 .8609 «8Tly o877y B78, «8T1y
DATA((CL006(I’J)9d=1926)91=1,4)/
1 =+399y =,400s =¢401y =o401, =402y
1 =¢3969 =394y =.391s =4388, ~e386
1 =.410» '0399’ -4393 -e401y =-s410,
2 =.197 -0201’ ‘02039 ~+198, =e194y
2 -01759 -01699 -01629 ‘.155’ -21609
2 -e167> -e1609 -e173y -oe184, -.195,
3 .002’ .000' -00019 .0039 0010'
3 « 052 .066’ 00809 0078' « 071
3 0062! 00729 0074’ 0066’ 0052
4 1929 o202y .219s 4230y o241y
4 o283y 42929 +29Ts <287 278y
4 42809 42919 4292y «279y 265,
DATA((CL006(10J)’J=1126)9I=597)/
S .378’ .4009 .424’ .437' .4649
S «527Ty 0524' «521y 05159 2502
5 498y o514s 508y 4490y 471,
6 o573y <6099 +6659 «693y + 731y

10

~e391y =392y
=e341y =353

'04129
‘0183’
-4 1260
'01909
0052!
«095,
« 036
.2919
c3069
«195,

0532’
05169
« 356,
.812’
c7519
0571!
0342y
-861’
«683

e402
«395,
0426’
01929
01679
«2269
0015y
0064
0019’
.250’
02689
0183!

.477,
e489,
0356’
0750’

0418’
0181'
01310
02060
00619
0091'
« 014y
0299’
0302’
e143

«e546
05119
02749
0814’
07459
c4059
«939
+ 855,
«539

04029
0413’
04289
0189’
01740
«232
0019'
00599
0044
«258
0259Q
«140

0490
«e4T8Be
0264’
« 7659

ALP009(26g9)yAL9012(26o9)vALP015(26y9)oALP018(2699)o
(26) ¢ALPI(T) sCLO04(T926)
sCLO12(T926)9CLOYS(T926)
sCDO04(5+26)9CD006(5926)
26)9CD015(5926)9CD018(5+26)

-.394’
-.3530
'04189
-.179,
-0133'
-0212'
e 072
00881
.007’
0306|
0298'
1287

«D55,
«506
02359
o816y
o T4l
0342y
.928!
«850
« 455/

'04029
-e4269
".4289
‘0185’
-0177’
‘0232'
00309
00559
=,050,
0266’
0255’
105/

0503!
«4T6y
02129
e 164y

-0394'
'03519

-.1689
'0130'

« 084,
« 088,

«313,
0298,
552,
«506,

.804,
« 739,

«917,
«850,
-.399,
'0421'

'01809
‘0174!

.041’
«058,

.275.
0268!
«516,
0482,

e 760,



6 oT439 +T259 <7069 4686 «66Ty
6 06789 0685’ 06849 .661’ 0638’
7 7669 +T786s oB04s oB46y 88T
7 08581 .841! l8249 .807' 0789’
7 <7919 +798s 7939 774, e 154,
DATA((CLOOQ(I'J)9J=1926)91=194)/
1 =e3649 =,3589 =352+ =350, ~e348R,
1 -¢335 '.3329 -03299 -n326, -e331
1 =¢3199 =o3209 =.322, =.326, =¢330»
2 -'192’ -0173’ -01649 -.160' -.151‘
2 =«137» ‘0137’ -elély -elbb, -e145,
2 =~e124%9 -.129"-01349 -e139, —-oltby
3 =,004 ‘0004’ «002y «007, ,.013!
3 00409 .049’ 00579 0054’ 00459
3 -063’ 00579 00519 0046’ 0041’
4 01819 .1909 «2020 0211! 02249
4  ,25Ts 2640 o266y o2529 2339
4 '258’ .2529 0245' .237’ 0230’
DATA((CLOOQ(IOJ)9J=1026)9I=5v7)/
5 03859 03939 .409’ 04201 04390
5  .499, o486y 461y <433, 0406,
5 L4509y <4499 438y 42069 «413,
6 5589 o601 o641y 672 e 7104y
6 .655’ .6309 060“9 .579' 05519
6 .6099 05969 05829 o5699 .555,
7 0698’ .7Sb! « 804, 08329 «8659
7 .783s <7499 LT16y <682 «648,
7 «690 .678! e 6660 .651, e537y
OATA((CLOIZ(IQJ)9J=1926)o1=194)/
1 -.400' ‘.4009 -.401! -.402, -0403y
1 ~e4000 -03979 -.3949 '-400, -04169
1 -03899 -.390! -.391’ -.393, -0394'
2 =.20ly =¢2029 =4203y =-4203, -e204,
2 -'195’ -.193! —-192’ -.214, -e227Ts
2 =.1869 =.18By =¢189, =.191, ~«193,
3 -.0049 '.006‘ -00079 -.007’ -.0029
3 00159 QOIS’ 0007’ -0019! '00360
3 o0129 00109 c009’ .007’ 00059
4 o,1929 41929 4195, o201, «208y
4 02139 02049 01859 01679 01619
4 42029 <1999 <189y 182y 177
DATA((CLO12(1sJ)9J=1926)91=59T)/
5 e343y 03639 0379, 0390' «406,
§ L4429 o428 «38Te o341y o317,
5 04129 0397’ 03839 .369’ 0356'
6 0510’ 05379 0567’ .587. .6199
6 J570s <5309 «495¢ <4559 <44l
6 «529 05179 e504 0492, 04800
7 0627' .672’ .7159 0745’ 0777’
7 «e6499 0601’ 0549’ .505, 04949
7 J,578s 5709 45629 <5569 «550%
DATA((CLOIS(IoJ)9J=1926)’I=194)/
1 -0400, -.402’ -.402’ ‘.403, -04039
1 ~e3B4s =,3869 =e401y =.431, -e417,
1 ‘.3879 '.388’ “.3899 ‘.3909 -.3919

0651'
«505)
0906’
0768,
«e637

'03459
'03459
‘0348,
-01479
-.146’
‘.155’
'016’
00419
0005’
0231’
0216y
0184’

0452’
0385’
«3400
e723
05329
0473’
2858,
0611’
05539

-06039
-o406y
=400,
-e203
-02119
'0203'
«002,
‘0020’
-.0049
02119
01799
01589

.415’
03439
0302’
«635,
0465'
0425'
o« 784,
05229
«517y

'.399,
-0382,
°0396'

«646
«388»
«909
0749’
5129

-0343,
-0338
-0356’
-.143’
‘0145!
-.190'
0022’
00459
-0024'
«237
0223!
e 144

0465'
e394,
e 2760
0715,
0544'
0406
e84Ts
«617
0493’

-e4030
-e387s
~e4000
-'202’
-0187'
-.217!
« 0069
0003’
-.0199
0215'
0195’
0139!

0424
0379’
«2660
«e643
04950
e384
e 762
«549y
«4BRY

-e395)
-0376’
-e403

06559
e 3269
0892'
« 753
424/

-¢340y
‘.3269
-e364
“.1409
‘0133’
'0215’
« 027
0056!
-e 04Ty
e 244y
'2389
«122/

«4T8y
.420’
-22b;
« 7020
«569,
0341,
.8269
e6439
« 435/

-o402,
'0387’
-.397,
-e2000
-.186,
’0227'
«009,
00159
=e027»
02179
-206’
.129/

« 436,
o4lly
0233'
0631’
052“’
«351,
0739’
<576,
«458/

“390'
’0379,
-.420’

+6664

«875,
o772y

-0319'

-e137,
-.123'

0032’
« 067,

02510
0253'
0491,
0448,

«680,
0593

«805,
o670,

‘.388’
'01979
e 013,
«014,
«218,
«209,
.445'

0419,

06020
e537,

694,
«586

-.387'
‘-383’

1



2 '0204’ “0207’ '02099 -.209’ "02099
2 =¢168, -.178’ -e2029 =e223y ~e2219
2 =181y -.183’ -.186% -2 189, -¢191,
3 «-,004, -0009’ -,006, «003, o014y
3 «031>s 0008' -e0240 '.045’ -.0289
3 6035’ 0032’ .028, 0025! '022’
4 .179' .182’ .191’ 0196’ 02089
4 «216 0181’ 3146’ «133, +151
4 42169 2119 42059 ,200, «195,
DATA((CLO1S(IsJ) 9J=1926)91=597)/
5 3109 #3259 ¢342s 4355s 4371
5 «376 .322' 02709 0245, 02729
5 «353 0346’ 03389 03309 e323
6 bbby 0473’ .4999 «e517 ¢539,
6 .503’ 0427' 03639 0344' 0374'
6 4599 o4529 4440 436, e431,
7 .5529 o581y 618y <640, «668,
7 05379 .4689 .405! .3799 04129
T o501y o497y 492y 4865 <481y
DATA((CLO18(IsJ)9J=1926)91=194)/
1 '0400! -.399’ -.398’ -03979 -0307'
1 ~.387, ‘n4099 -54269 -e4069 -e381
1 '0344’ “.3449 -03449 -.3449 -e345,
2 =177y ‘0133’ -0184’ -e184, =183,
2 =197y =e228s =.2539 =e2219 =41850
2 =135, -0135’ '0135' -e135, -e136,
3 L,006s L,00%s <003y L0003, «006,
3 -0013’ -.0519 -.077’ -.0a69 00079
3 00659 0064? 00639 .0639 0061'
9 01839 01839 .1901 -194) 0198;
4 0153' .120’ «1059 0140, ¢e196
4 265y <2439 2419 42350 229
DATA((CLOIB(I;J)0U=19?6)’I=597)/
5 0317’ 0324’ 03329 e34] 03479
S o2T&4s 2390 <216y 247, e 299,
5 ,353y 3509 o346, ,339, +333,
6 04260 .4449 04669 0478’ 0494
6 0354' 0299' 0273! 0296’ 03469
6 0412’ 0407’ .4030 0400’ .396,
7 '521’ 05399 .566! .588, «600
_7 +398, .3359 «305, +«331, «385,
T  .45Ts o454y o451y o449y 44Ty
DATA((CLOZl(IoJ)aJ=1926)91=194)/
1 -03749 -.3699 -03679 ‘0367’ -0356’
1 =e3719 =e379s =e366y =¢337, -e308,
1 =¢311s =e313s =.316y =,318y =321,
2 -01859 '.182’ -.1799 '.1749 -0160,
2 =s19%, ‘02179 -e2030 -.169’ -e133,
2 '01129 -0123’ -.135’ -.141, -0146’
3 .0039 -.002' .0060 0016’ .033.
3 =-.028 -.040’ -.027’ .004’ «035,
3 056y <049y 043y L0369 « 029,
4 ¢1789 <1759 1919 o211y 219,
4 4108y 0909 41019 4134, «168y
4 0165’ .1559 01489 .1429 «135,

-
N

«201y
01849
0207,
00209
0001’
00029
¢2149
«187
0169’

379,
0312’
02879
0552’
«415
04009
0672'
0461’
0456

0397!
«358,
.348'
181,
0149’
01359
«010,
0« 063y
«047,
0200’
241,
02029

0347'
e344,
03079
0501’
«398,
« 375,
05999
0440,
0429!

0346,
e 286,
03250
e 146,
«098y
e151y
0029'
«075,
«001
02049
0192!
0106'

-0192’
'01649
-02239
00259
«032
-0017’
«219
02229
0150

0389!
0351’
258
0566’
e450
0374’
0663!
0497
42y

-.3969
'0347’
‘.345,
-0179’
-e¢131>
-01419
0013’
.0749
«035
02009
e259
01769

03480
13639
« 282
04950
-4229
¢354
05799
04580
.419,

-0337’
-0286’
=e324
-+1399
‘c077’
-e157
0016'
00940
‘0013’
01819
.194’
00919

'0183,
‘0166’
-+243
» 029
.041’
-e 040
0225'
0226’
0130/

04019
e 366
.238’
«575,
«46Ty
0352'
o637
05099
e431/

~e391,
-.3440
=344,
’.1779
'0133!
‘0144!
«019
o072y
« 0269
02009
0257
«160/

0343'
«366,
02659
e 463,
04229
.340’
«529
e 460y
2413/

‘5341,
-e293y
’0331’
-e153,
-.0880
‘0165'
«001y
« 0829
-0020'
159,
.187’
.086/

--1759
-e173,

-032’
0038’

02319
«221
.407’
«360,

2563,
A

«594,
505,
-.387’
’0344’

-.181,
".134'

« 023,
« 069,

189,
0250'
314,
« 359,

e412,
04170

« 465,
460,

0176!



DATA((CL021(19J) 9J=1926)91=597)/

5 '2909 .2949 «307, .323, 0318,
S o183y 1589 4178y <2219 270,
5 02689 -2587 0247! 0239’ 0231’
6 o373 3739 ,3844 o404y o401
6 02339 .2129 02299 .283’ 340
6 o351l9 43409 o330y 4320y 310,
7 0456' d4639 .498’ 05229 .5069
T 2709 42429 268y 4320y 377,
7 «388, 0377’ 03669 .356. e346
DATA((ALPO04 (JoN) 9N=199) 9J=1913)/
& ‘4005’ -20079 '0109 1.94’ 30829
& =4.08, '2.109 =13, 1.75! }3063’
R =4.109 =2,129 =,239 1455, 3,40,
& -4,109 ‘2.149 '.309 1.45, 30239
& =4,110 -2.16’ -.399 1.319 3,01,
& '4.099 fZ.lby '9449 1024' 2-909
§& =4,08y =2,18y =,500 1179 282,
&,-40069 f2.20’ -0579 1.09, 2.76’
&"4005Q ;2028’ '.679 1'01, 2.739
& =4,.14, -2.40’ AL 91, 2.68,
& -40239 -2.539 _0889 .83, 20689
& 740369 ’2.67’ '.95’ 0859 2073’
& -4.53! -2.76' '.959 090’ 2078'
DATA((ALPOQ4 (JgN) sN=199) 9J=14+26)/
& '4662, -2.74’ -.89' 0959 2.84’
£ =6.559 =2,h9s =,86y 1400y 2.90,
& "4042’ -2062’ -.82! 1003, 2.949
& =4443 -2.61’ ~o80, 10079 2.98,
& -"’044’ -2063’ "".819 1007, 2.989
& =4447Ty ‘2.67’ ‘0859 1404, 2e93,
& ‘40519 -20729 -.91’ 095’ 2,85,
§ =4,54y =2,T4%y =496, «88y 2479,
& -4.53’ -2.769 '.97’ 089' 20809
& -4.549 -20699 -086! 10009 20899
§ =389y «2,09s =,32y 2.06y 4ebl,
& “3083' -1.95' ‘.13‘ 2-87' 5.929
& =3,339 =1,89 o064 3.35, Te030
DATA( (ALPOO6(JaN) oN=199)9J=1913)/
& =4,0ly =2,03s =,02y 209y 4423
& =4,000 =1,999 04009 1.98s 4000,
& =3,99, -1.97’ «01, 1.%3’ 3.77,
& =3,999 =2,02y =403y 1e74y 364,
§ =3,98s =2,009 =,109 1e65, 3443,
& ‘3.98' ‘2.08’ -014’ 10579 3032’
& “3.989 -2.10’ -018’ 1.51' 3.22,
£ =3.,98y =2.,14y =.28y le44, 3.13,
& =4,019 =2,189 =437y 136y 3e04y
& =4,04y =223 -e46y 1.28, 296,
& =4.059 -2.280 ‘.569 119, 2493
& =4408y =2,33y =,66y 1l.11ly 2492
R =4.100 =239 =,67y 117y 2499,
DATA((ALPOO6(JsN) sN=199) 9J=14926)/
& -4.12’ _2.35’ -.619 1'25| 3.09’
& =4,04 '2.29’ '055’ 10339 3.19’

«304y
0304’
.194’
03799
03779
0275'
.467!
0419’
0310!

5.88,
5,46,
5005’
4,83,
4,59,
4.499
4,40,
4.359
4.38’
4.429
4449,
4454,
4461

4,67y
4-719
4476,
4,80,
4.81,
4073’
4065’
4459,
40599
4,66y
6452
80919
10.57,

6.28'
5091’
S.46
5.27’
5002'
4,90,
4080’
4.74,
44,69,
40689
4.769
4 485y
4.99’

5.19,
5.37’

e275
03019
01759
0343’
«381y
0248!
-418!
0424
«287

80349
7078’
7001’
6049'
50989
5691
5.909
5.899
50979
6elly
6029'
6048!
6065’

6079!
689,
7.00’
7.08’
7010!
6Q94,
6.7l
60539
6047’
6699
10.09’
11.90!
14011’

84359
80160
Te%4y
7040’
6.88!
60649
6-49’
6.56!
64700
6.999
70299
7.59'
7.889

8018’
8.559

0246
«289)
«158,
0307'
n371!
2279
e 368,
04119
o267/

10.82,
10032’
9.619
9,059
8483,
8089’
8.98’
9,26y
9447
9.68,
9,93,
10,15,
10'25'

10,40,
10,53,
10.64,
10.759
10.70,
10.48!
10435,
10.34’
1039,
10.39’
13.66,
14,88,
17650

10.42'
10.420
10.82
10.01!
9-45’
90219
9.269
9.69'
10617
10047’
10074,
10.98’
11.19'

11,46,
11.97’

217,
.278'

271,
«361,

«319,
« 398,

13,30,
12.85,
12.21,
lloba’
11.71,
11.97,
12.18,
12.77,
13.01,
13,25,
13.56,
13.82,
13.86/

14.00,
14,16,
140279
14,42,
14,31,
14.02,
13098'
14.15’
14,31,
14,09,
17.23,
17.87,
21.19/

12.50,
12.68,
13.70,
12.63,
12,01,
1177,
12.04,
12.81,
13.65,
13,95,
14,19,
1437,
14.50/

1674,
15.38,

13



14

8 =3.,89 “2022’ =51
& -3.79’ -2.18’ -0479
§ =3,839 =2,21ls =,509
& =3.929 =2.2Ts =o54s
& =4,01 -2.29’ '.619
& -4,060 '2.25’ -e60>
§ =3,99s =2.15r =539
& =~3.919 =2,059 =442
§ -3074’ -1.75’ ' 019’
§ =3,471y =1,600 48
& =3,71s =1.659 e650

DATA((ALP0OO9 (JeN)sN=1
& =4.629 =2409r  L04y
& =44459 =2.29 e 0&y
& -4.519 -2138’ -002,
& =4.539 =2.429 =408
& =64,539 =2,509 =.16y
& =64,56y =2,549 =209
& -4.579 -2.57’ -.27’
8 =4.,609 =2,609 =032
& —4063' '2.63’ -.389
§ ~4,06r =2,6%9 =,45
& =4,709 =2.699 =.53
& =boeT6y =2,63 -a589
§ =4.,81l9 =24629 =455

DATA( (ALP0O09(JaN) 9N=1
§ ~4,Ths =2,599 =447y
§ =4.559 =2.549 ~ob44y
& ‘4.64’ '2057’ -0479
§ =4,TTys =269 -e59y
& ‘4083’ ‘2.799 -0719
B =64.839 =2.,78s =,60T)
§ =4,841 =2.74%s =,61»
& =4.839 =2.70s =.55,
& '4.799 ’2065’ ‘050’
& -4.759 —20609 -044’
£ =4,57y =238 =,060
& -4.53’ -2012' .29'
& -4,48, -1-829 .56’

DATA((ALPOL12 (JaN) oN=1
& =4.009 =1.999 e0by
& =~464009 =1,939 «069
& -30999 '1.979 007,
& =3.989 =1,97» 007
& =3.97s -1.969 020
& =3.979 =1,979 =402
& -3.97’ -1.98' -.069
& =398 -2.009 -e09
g =3,999 =2.03s =,12v
& =6,009 =2,059 <-—ol4,
& =64403s =2.079 =.14»
§ =6,069 =2,08y =,07y
& ~4,009 ~1.8069 «209

le4ly 3,29
1045’ 3.319
1035’ 3.239
1.279y 34100
1017, 2098’
lel6s 36000
14269 3015y
1.399 3'319
2-209 4059!
2.97y 6419y
3.78, 7451
19) 9J=1913)/
2019’ 4017’
24109 4e07
198, 3491
1.89, 3.8l
1«77y 3e64y
1e71e 3453,
leb6y 3043y
1599 3.33,
1053, 30249
10479 3.18'
1e409 3230
16379 337
16474 3464y
99)9J=16426)/
165, 393
10829 4-209
1e T4y 4408,
10589 3.780
143, 3.51,
1-41, 3-419
10479 3050'
1¢5A, 3.61’
1661y 3729
1.680 3.869
2¢21s 490,
2.85! 50910
3050’ 70269
19)9J=1913)/
2elly 4.68,
2.09, 4.43'
20059 40220
1999y 4410y
1929 3494,
1.89, 3.85,
1.860 3477
leB4y 3e67y
10829 30609
1,879 3463y
1096, 3.78'
20159 4.24'
238y 5404,

OATA((ALPOIZ(doN)9N=199)0d=14926)/

§ =3,83

-1072,

«37

250,

50349

5459
5439
5028!
5.139
5.01,
5.059
5029'
554
Tebbos
9,42
11-590

6460,
5.99,
5,65,
543
5022,
5,09
50089
5,09,
5.159
5.299
5.58'
5,94
6.4y

7.019
TeT2
7.53,
6.B4y
5.189
S.84,
6.10.
.43
64760
TelOy
8.99,
10046'
11.51,

TeS4
6«93y
60459
6.169
5.820
5.689
5610
50689
50979
6.760
Te97,
9,R9,
11.80,

12.00’

8499
Be96
8.53’
8016’
8.04
8013’
80469
BeT%
10.479
12.659
15067!

9046’
80579
70959
7060’
7019’
7.14!
7029'
7.589
7.929
8.279
8.869
9e500
104299

11130
12478y
13001’
124249
11.399
100720
100q89
11.19,
11.63’
11.989
13.699
15.06’
15.77’

100969
9.90’
9-159
80709
5.299
Bae2ly
8-64.
913y

10.30’

11082!

1“.12'

17.30’

19.809

19055!

12.87y
13.04y
1230,
11700
110589
11.809
1200,
126240
13.50,
15,87
19.76,

12«31,
11.15
10'40’
1010

9,689
1010
10632y
10.81’
110129
11.39’
12229
13.07»
14617,

15.269
17.85'
18.490
17065’
15457
15.659
1585,
15095’
16451
160859
18.409
19.669
2002y

14038’
12.860
11085'
11.239
100829
10.90’
124000
12.83’
14165,
16,89
20.28,
244709
27.80’

270099

16,76,
17.12,
16,08,
15.24,
15012!
15.47,
15.69,
16.53,
19,10,
23.84/

15.17.
13.73,
12.86,
12.60,
12416,
13.07,
13.35,
14,03,
14432,
14452,
15.58,
16664,
18.06/

19.38,
22.91,
23.97,
23,05,
2177,
20.59,
20473,
20471,
21.39,
21473,
23.11,
2“-25’
24.28/

1779,
15.82,
14055’
13.76,
13,35,
13.58,
15.36,
16454,
19,00,
21495,
260430
32.11,
35,80/

34.640



PP R r PRI
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~3.949 =1,R8s «20
~4,13s =2413s =.03»
~44,13y =2.14s  =-,15
~4,129 =2.169 -—,14,
4411y =2.1%0 ~s12
“b4,109 =24129 =,10»
“4,099 =2.11s =409,
=4 ,0Ts =2.09y =,07y
-4,0609 ‘2-07’ -.059
=4,009 =1497> 05y
=44000 =1.83» 2y
-4,069 =1473» « 35,
DATA( (ALPO1IS (JeN) sN=1
-4,009 =1.96» e
-3,989 =1.93» <0G
’3.98’ ”1.91, .06’
=3.97y =1.92s =.03,
=3.97s =1.92+ =.13,
~4,01 ‘1099' ‘plat
-4,05, -ZOOH’ ':.239
~4,100 =2.10 IR AL
~4,129 =2.2%y =.31y
-4 4,150 «24300 ~+31,
-4,13s -2.,219 =-.009,
=3.99y =1.98» o 28y
“3.70’ "1.749 0519
DATA((ALPOL1S (JeN) s N=]
-3.831 ‘1078’ 031’
-4,18 -2.16€0 01
~4,23s =2.34, =.33,
~44,209 =2.32y —a40,
=6 ,1569 =2.2bs =,36,
-40139 -2.1&9 —-e324
'40129 '2.17’ -.309
44119 =241% e Y4:X
~4,10s =2.11s =-,23»
“6,09y =2.09s =421,
4,060 =1.939 =.02
-3.97» ‘1.78’ 0200
-3,77s =1.58 Wby
DATA((ALPO1R(JeN) eN=]
“4,009 =2421s =,07,
=6,019 -2.109 =,04,
~4,02y =24159 -403y
"4003’ "‘2.159 ’.03,
~4,039 =2.1bs =,06y
-4.03y -2.18s =.10,
“4.049 '20199 -01“9
~4,08), -2.219 -.19,
~4,13y =2.18Bs =,23
-4014’ '2.03' 0169
'3090’ -10689 060’
'3.70' '1140’ .850
_39949 -1.76’ 0499

2.269 493,
?00%9 4-36’
1e94 386G
1.91, 3.82
loqﬂv 3.89’
2054 44059
2ells 4428
?-19y 4.509
226y 4ol
2-58. 9-59!
2.960 b.3l’
3.379 bog?’
19)9J=11013)/
2.32' 5034'
20259 50019
2e129 4eThy
2005' 4.56
1.Q29 4035’
1e869 4426y
180y 4o12,
10749 3.99,
1.69y 3.92»
1.83, 4.38!
2e2Ty 5449
2.579 7.759
3.200 90?0’
19) 9 J=14426)/
2eBly T.37»
2e2ly OeTloe
1774 4499,
10729 49671
1077, 4,77
IORZ’ 4.890
1.88, 5.02’
1-949 50179
2.00e 54329
2.08, 5.43’
2¢53y 000y
2.930 60769
3630y Te22
19)9J=1913)/
20259 5.52’
20249 50270
2014' 5.01’
208y 4,86y
2.03s 4,72
2.009 4+69,
2400y 44710
2009 4495,
Pel8, De76
2789 8,09
3639y 114610
3¢719 1394,
3.129 1194,

DATA((ALPO1B(JsN) #N=149) 9J=14+26)/

10. T4y
9.89,
8092’
8.579
8490
9013’
9.319
9,38,
9043!
90809

10.159

10065!

8.89’
8.35)
7.701
7035’
60959
6080'
HeT0y
60919
Ra39,
11,71,
14,64,
17.29'
20063’

17089’
14,04,
12.389
12,33,
12.63,
12,71y
12,59,
12.%09
12,56,
12.76'
13,14
12,65
12.29»

.66,
9.2"
B,68
8022,
Be00o
80029
8¢50
10015'
130099
17.18,
224720
26.449
23,37,

170759
17.30
16062’
160730
17006’
160689
164210
150630
15.14’
140150
14.000
14039’

12.59’
12.069
11.069
106609
10005’
10413y
10082'
13026'
21.299
23.479
?“0209
260g19
32.069

28.42'
22-749
2089,
21086!
22.39
22.249
21.479
2083
20.569
204760
20.29!
18453
17-349

13.870
13049’
12068I
11035’
11.77,
1210
13026'
16021'
?00649
26.27’
33083'
38494y
3“.80’

P4eTTs
24.70’
P4e3ly
24.90'
250220
24023!
23,10y
2188,
20485y
18.50’
17.85,
12413

16430
1576y
14642
13085'
1301b’
13,47,
14,95,
19.715,
34019’
35.?4’
33095’
36433,
43449,

38495,
31043|
2940,
31.38l
32415,
31.769
300369
290179
2R.56,
28076’
2T+43
4ol
2241

17,08,
1771
16,68,
15049’
15055’
16.18’
13.02,
22.27’
280199
35,36,
44494,
Sleb44y
46.23'

31.79,
32.11,
32.00,
33,06,
33.39,
30.000
280139
26457,
22485,
210699
21.87/7

20400,
190“69
17.7%,
17,11,
16,25,
160809
19,07,
260169
474,10,
47400,
43,71,
45,86,
54,91/

49,47,
40.130
37091’
40O90'
41.909
41429,
39,24,
37.50,
36,56,
36,70,
344,57,
30.29,
27477

22.29,
21 .92,
20.68.
19,13,
19.32'
20627,
22,79,
28433,
35,74,
444,45,
56,06,
63,94,
ST.06/
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1
1
1
2
2
2
3
3
3
4
4
4
5

16

“4.199 =2.1%9 =¢07s 2408y BoT7y
’4.409 -2.49’ '.599 10549 6.10!
‘4'49’ -2064’ -072' 1036’ 30199
’40539 '2.64’ '.709 1'389 50219
~4,53y =2,639 =.08 14459 Sebly
-4,549 =2,629 -e659 1509 5+59,
4,549 =2,629 =ob4 14529 Se759
‘40549 -2.629 ‘0649 1054, Le89
~4,54y =2.629 =—4649 159 6.000
~44539 =2,61l9 ~e62 1.659 6Helby
-4.499 “2061’ -.520 1097’ 60939
4,54y =2,589 =440y 2445y Ted?2y
-4,569 =2.,569 =31y 2769 Tebby
DATA( (ALP021 (JaN) oN=199)9J=1913)/
“40289 ‘2.16’ -.039 2039’ 6.659
=4,33y =2.199 e02y 2429 6460y
~4,359 =2,221 —.06y 2.16y 0428,
‘4.349 ‘2.27’ '0179 10399 990
=4 445, -2.419 LY 1.80, 5,98,
“4,5409 =2,5%9 -e33y 1.95, 6,48
~4,6by =2.629 =o21 2.409 Te52
~44639 ’2050’ -e01o 2094, 94059
~l4 o649y =24300 e19 3.58y 1138,
~4433y =2.07» b4ly Ge68,y 15403,
-4 ,269 =1.810 629 556, 18,53
-4.429 '1.97' .42’ 40869 140779
-4.759 ‘2.37’ -.050 3.52, 12.32’
DATA((ALPOZI(JQN)9N=1’9)9J=1492b)/
=5,059 =277y =o%20 263y 9424
=5.21y =3.,09s =.8Ts 2el4, 74109
-5,09s =3,189 =1,109 211y 6.88,
-5.0649 -3.09’ -e96, 2-259 T.45,
~4,9T7y =2.9Y9 =.H2o 2e4Ty Balle
-4,89 ~2.88 -e6Ty 2468y B8.65
-4.92’ ’2-81’ -0579 2-87’ 90249
=46,93y =2.729 =.4B8y 3405, 9.89,
=-4,93 ‘2.679 -altls 320, 10.44,
~4,909 =2,629 =433, 3.35 11000
~4,86 -2.56' « 02 40159 13¢14
~44919 =2.51» e25s G4+68y 13479
=4,83 -2.42’ e 38y Se229 14065'
DATA((C0004(19d)9J=1’26)9I=195)/
c00469 200469 0046, <0046y +0046y
L0046s o00469 00469 «004T, «00610
L0225 02269 .02269 02259 «02200
«00669 400659 0064, 20064y 0064,
00659 00659 L0070y 00774 o0UEBBY
W0264e ,02679 402719 40274, « 02759
00177! 001449 .0126, .0122’ 001179
« 0116 001159 001199 «0135, «0181s
n03879 00405’ .04179 .04280 .0439’
.0446' 00359’ 003059 .0278| 00272’
.0405’ 004399 .04829 00524. .0567’
0772¢ 0805y ,0838y 0871y <0904,
0877y 0599 ,0537, «0569, +0623,

19.03,
150529
15089’
15037’
14.51’
14.21’
14.21’
14016’
14000’
140339
13.579
13012'

11,47
11,04

9.79,

90329

9.79’
11-029
12.859
15.61’
19,71
31.879
25.03
23.14y

20405

16062!
16,19,
17'45,
184929
19.46
20,05,
21.00’
21569
224110
24457
24405
24.65’

n00469
0111,
00185'
« 0065,
00138'
«0N280,
«0115,
20237
005019
« 02939
006099
01047’
« 0651

29.289
25.149
270009
25.89'
23.819
230249
22.729
22-549
22433
21.84'
21.74.
190729
18.60'

1629
15.499
13.309
12.715
13.60’
15057!
180199
22.169
280049
36.65’
45.209
35.28’
33.95

300869
26eléby
25-490
27045'
29'73’
30027'
30.869
32.11’
320679
33.229
360009
34431
344650

.00469
«01619
001599
« 0065,
.0196’
«02789
00115’
s 0293,
<0565,
003219
+ 0651
01141,
« 0691

39-54,
34,67y
38.119
36.42’
330129
32.13’
31.23
30.88!
300499
29,69,
29.15,
25,88,
24008'

21-11’
19.939
16081'
16.10'
17.41’
20611y
23052!
28.729
36.38’
47 .46
58.53,
45.54’
44476,

41068,
35,67
34479,
37.45’
40454
41.08,
41.68,
43,22
43.78!
44,33
47.439
44.56'
44n65’

«0046,
002009
001“9'
000659
00234’
«0274
-01169
«0340,
00632’
003490
« 0694,
012169
007599

49,79,
44,19,
49,22
46,95,
42.42
41402,
39,74,
39.21,
38.65,
37.53,
36,56,
32.03,
29.56/

25.93)
240389
20432,
19.49,
21422,
24.66’
28485
35.280
44,71
58,27,
T1.87,
55,79,
55,57/

52.49,
45,19,
44,09,
47,45,
51,35,
51.89,
5249
544,33,
54,89,
55444,
58,86,
54,824
544,65/

« 0046,
«0221,

20065,
00253'

-Ollb!
«0370,

0377,
+ 0736,

« 0826,



5 00894!
S5 1471

« 0969
oqub’

01051'
. 1526’

«1133,
01553'

DATA((CDO06(Led)eU=1926)91=1

e 0044
000470
00?970
¢ 0070
« (1069
« 0344,
e 0149,
« 0119
e N4b4by
0384,
-0."16’
009“2’

.OHIQO
.1792'

NUUN L PWWWNNN———

UATA((CUOOQ(I!J)QJ=1026)01=I

0044
00044'
<0457
-00039
000769
e0517,
00120'
00132’
20619
002519
<0298,
011029
L0502
00773’
'1606!

TNV e&HE W WWwhRonN U

e 0699’

.004"’
«004Y
003019
20069
(T4
0034“’
0137,
0128y
«045Y
0031“,
00388,
01013’
00522’
.0881,
«18100

-004“’
L0065
00“350
0064
« 0092,
00539’
00125’
«0151
« 0640
« 0242
«(03T74,
1146,
. (‘466 .
. 0865
016690

DATA((CDOY12(])

« 0059
« 0061
« 0695,
e 0084,
« 0094,
007379
<0151
un2099
« 0894,
002339
e04T1
013729
00347'
« 0947
e 13982

U S WWwNNN

00059’
0067,
.072“,
'0084,
001641
<0765
001“9’
00?9”
<0927,
<0251,
00637'
'1417’
004019
olllb’
02011!

e 0044
<0053,
00302
« 0069,
U084,
« 0352
«0131,
001450
QO“73'
002679
« 0460,
«1037,
<0515,
«0947,
. 1839,

0044y
«0061,
0508,
000649
« 0135,
« 0555,
«0124%
« 0223,
00661’
002389
00470’
GIIHQO
L0435,
009689
01732’

e 0044,
0007]9
00301'
« 0069,
«0117,
« 0356,
«0128,
«0185,
<488,
e 0237,
00532'
« 1052,
« 0546,
«1013,
« 1862,

« 0044,
« 0096,
0527,
2065,
« 1196,
« 0565,
e0124,
00302'
« 0682,
« 0236,
0575,
«1232
« 0422,
010b79
e 1787,

JYsd=1926)91=1

« 0059,
.0139’
«0738,
« 0085,
«0263,
«DTHS,
<0148,
+03R5,
« 0961 ¢
« 0260
«0790
0144R’
«N4160
01300’
o016,

0059,
0024?9
00749,
«00RS,
e 0365,
« 0795,
001499
«4T8,
009929
« 0265,
00929,
e1479,
0422,
.1&“4,
.20150

«1215,
.15809
15)/
'0044'
001420
00300'
«VDHY9
« 0188,
«0360,
001249
00253’
00502'
w3217,
« 0525,
«1066,
006159
«1121,
olqﬂﬁ'
+5)/
00044,
sUl4dl,
« 0533
00066,
e 0206,
« 0569,
.0125'
«0385,
006970
« 0236,
.00359
e1275,
e 0439,
e1161,
31842'
195)/
« 0059,
e0357,
0T56
-00859
« 04Ty
008059
00149,
0542,
« 1008,
002639
«1l037
«e15084
00“509
e 1626,
0201ﬁ9

DATA((CDO15(1eJ)9U=1926)91=195)/

.0071'
00138,
e10740
- 00104'

N

000659
002199
e1119s
«0105

20062
<0356,
011559
001070

« 0061,
« 0497,
01179’
«N109,

00060'
e 0633,
01187!
«0111

e 1282
.1707’

.004“’
002180
002849
«0068,
00244’
.0365’
00123’
«0321,
.0582‘
«0213,
« 0736,
«1153
006509
01265’
02025,

« 0044,
« 0224y
e 0906,
000669
00337'
.05699
0125,
0460,
¢0773’
«0237
00800'
013QR9
20467,
.1254y
1957,

«NN5Y,
‘0‘68’
007§H,
00085’
005539
00849’
0150,
00670'
« 1082,
«0270,
.1114’
«e1637
’04889
-17429
« 2016,

e 0060,
« 0ThG,
.1132'
001129

01332'
.1792'

000“4'
« 0261
0261
s 0U6RY
« 0283
« 03589
001219
o()375’
BB 2
00223'
00825,
01239!
U684y
e 1408,
e 2153

0044,
00312,
-0464'
00067'
-0399'
005569
«U1259
00524'
+0B42y
.0237'
0905
01422!
« 0517,
01347'
« 1557

.00‘59’
00558'
007649
000850
nn614’
00854’
«0152
00746’
.11269
.0272,
01190'
016973,
001542
« 1859,
«20169

« 00600
00861'
01099'
00114’

.13R2,
«1826/

'0045'
« 0287,
002389
« 0068,
e01311
. 0338,
«0120%
«eN406
<0743,
eN244,
c 0897,
« 1326
00719’
« 1553,
o 2261/

00044'
<0379,
« 0422
00067’
'0650'
e0542,
00126'
« 0558,
00910’
.02389
.0993,
e 1432
00602’
01439’
e 1957/

« 0059,
00()16'
007171
nOOBS!
« 0676,
<0843,
oDlS“Q
« 08073y
«1160)
-0237'
1256,
elT744,
« 0636,
01923y
2016/

000610
« 0954,
«1009,
00123!

«1432,

« 0046,
«0293,

.0063'
« 0330,

«0118,
00427'

e 0275,
«0951,

«0753,
«1711,
000449
« 0428,

$ 0069,
<0490,

«0126,
. 0592,

00250,
.1048,

00688’
«1532,
« 0059,
<0666,

00085'
« 0708,

«0163,
00850’

« 0323,
.131",

0079?0
019530
«N070,
1016,

«0148,
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.0235s +033ls ,0449y <0567, « 0685,y ,0792y 0892
c1110s 11639 ,11964 1228, W 1248y 1260y 1205
J0197y +0203s 02069 «0207, 00209y 40209y 02109
0323y +043Hs ,0558y 0664, 07729 «088ly 409750
'1198' 012619 .13059 01335! 013659 v1463' 01521'
002759 00322’ .03469 00358' '03709 003829 00398’
L0684s 08063 409259 41048y «1172y <1283, « 13760
L1598y 416599 17005 «1735, 17709 «1925¢ 420259
03999 «04T76s 0514y 0534, «05539 05795 06260
01073, 012669 .14389 01596! 017539 01879’ 02002’
e23179 +24039 .2488y «25509 2598, «269Ts 697

DATA((C0018(19J)9J=1’26)9I=195)/
«0081)y 00089’ « 0097, «0100, 2+ 0104, «01069 «0108
L0187s 0348y ,0526s ,0693, 0845, «0983y 410960
o12771 11308’ 01339’ 013549 .13599 01358’ 01341’
40112y .0152s 40173, .0183, 0193, «0198s 40205
W0421y 05669 L0715, 40845, 0966y (10719 «1165,
v13469 13989 ,1420y +14429 1463, 15219 <1553
L0197y 02673 40302y <0319y «0337, «03509 0367
e 0575 c06959 .0&170 009309 e 1037, 01143' 01248’
214389 1486y L1522y 41562, «1563y 1683y 1804,
03469 o04B4s 0538, e 0564y 20595y 406149 « 0660
.1108s 412979 41489y .1631, 1738y 1808,y 18589
019779 020089 .20409 .20699 .2095’ .2250q .2406’
105539 «073%s 08309 +0876y 40944y 40981y 41051y
v 15624 1864y 2150, 2351y 2502y «26259 2713y
.2976s 30359, 3085, .3135, 3184, 3429, 3535

DATA((C0021(19J)QJ=1926)vI=115)/
,0093’ 001139 001239 001299 001359 n01379 .0142’
204055 40535 0665, 40795, 0915y 410249 411339
.1421, .15009 .15789 016569 017149 01816, .1604'
«0136s +0172s .0190, <0199, 0208s 0213 « 1224
.0499s 0620, ,0741s 0861, (0982, <1103, o 1224
.15209 «1617s 41713y «1757, <1786, «1857y L1857
L0280 <0332y ,0358y 0371, 20383y 0398, L0421
L0719y .0837s .0959y L1087, 1215 e1331y 41446y
<1793s 1836 L1878y 41919, e1961y <2031 20219
L05669 06683 0730, 0772, <0814, «0840y U884
L1291y 01449y 1577y o1702y 41826y 1920y ,2005y
42257 +232Us .2358, 2396, 024339 «2509s 42530
010“4’ 01234' c13299 013769 014239 .14469 01610'
J21259 22859 2444y 42004y <2764, «2R98y «29411
3069y <3091y 3088, 3084, «30R1y «3062y 30429

DATA(XMI(J)0J=l926)/.3..59.69.65,.7g.7259.75907750

& 089.8259.85,l875909!0925909590975’1-0’1.02591005’

&10191012591015!1-391.459106/

DATA(CLI(J)0J=199)/--49--290000029.49.6,.891-011-2

DATA(ALPI(J)9J=197)/-4.0’-2.090o0;2.014.0’6-0’8.0/

DATA(CLIT(J)9J=195)/0,09e20¢4269.8/
IORDER(1)=I0RVER(2) =1

IPT (1) = =1

IF (IKEY .EQe. 2) GO 7O 1000

IF (TR «LT. «04) GO TO 9

IF (TR o«GE, 04 <AND. TR oLTe. «06) GO TO 1

IF (TR «GE, 06 +ANDs TR oLToe «09) GO TO 2
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« 0967
.11199
002129
«1063,
e19645,
« 0642
e 1468,
02126!
007519
-2124,
« 2697/

00110'
01173’
«1320
« 02720,
01242’
015869
«0392,
« 1344,
e 1925,
00767’
01909'
«2561y
01139’
«2800»
«3642/

00167!
01242’
« 1775,
« 0307
0132R’
«185T,
«N501,
01561'
020109
« 0973y
«2089,
«2551
-1781’
02983'
«3023/

1'0759

/

01039'

002359
01135’
00546!
01537’

00897’
e2232

001129
e1232,

<0268,
.1294.

00462,
« 1391,

0923,
01945,

01329,
028889
00277’
e 1343,

»0401,
e 1424y

.0605'
1677,

«1132,
2173,

1953,
3026,



1000

90

10

IF (TR «GE, ¢09 «ANDe TR oLTe .12) GO TO 3

IF (TR «GE. ¢12 «ANDe TR oLTe »135) GO TO 4

IF (TR +GE., «15 +AND. TR oL Te .18) GO TO 5

IF (TR oGE, «18 oANDs TR oLTe o21) GO TO 6

IF (TR .GE, +21) GO TO 7

CaALL IBI (7,ALP1926,XMI,7,CL004910RDER9IPTsAAoXM’CLFT04oIERR)
CL=CLFTO04

GO TO 400

CALL 1BI (7,ALPI9269XM1979CL004910RDER9IPToAAyXMvCLFTOQoIERR)
IPT (1)=-=1

CALL IBI (7,ALP19269XM1970CL0069IORDERyIPTvAAoXM’CLFT0691ERR)
CL=CLFT04 + (CLFT06=CLFT04)#((TR=,04)/(,06-,04))

GO TO 400

CALL IBI (7|ALPI’269XMI,79CL006,IORDER’IPT’AA,XM’CLFT06’IERR)
IPT (1)=-=1

CALL IBI (79AL919269XM197qCL009,IORDER’IPT’AA9XM9CLFT099IERR)
CL=CLFTO06 + (CLFT09 - CLFTO06)#((TR=,406)/(s09-406))

GO TO 400

CALL IBI (79ALPIv269XM1979CL009010RDER’IPToAAoXM’CLFT091IERQ)
IPT (1)==-1 ‘

CALL 1BI (7'ALPIo?69XMIQ79CL0129IORDERQIPTQAA!XMQCLFTIZQIERQ)
CL=CLFT09¥(CLFTIZ-CLFT09)*((TR--09)/(o12--09))

GO TO 400

CALL 1I8BI (7,ALP19260XM1979CL012’IORDERyIPT,AAoXMoCLFTlZoIERR)
IPT (1)=-1

caLL 1BI (7-AL91926QXM1979CL015,IORDER9IPTQAA,XM9CLFT159IEQR)
CL=CLFTlZ + (CLFT15=CLFT12)#((TR=,12)/(415=.12))

60 TO 400

CALL IBI (79ALDI’269XM1970CL015’IORDERoIPToAAoXMsCLFT15vIERQ)
IPT (1)=-1

CALL IBI1 (7,ALP1926qXMIo79CL0189IORDEQ;IpToAA'XM9CLFT189IERQ)
CL=CLFT15+(CLFTIB-CLFTIS)*((TQ-.IS)/(.IS-.IS))

GO TO 400

CALL 1BI (7,ALpIo?69XMIo79CL0189IORDER9IPT;AA9XM'CLFTIRgIEPR)
IPT (1)=~1

CALL 1BI (79ALDI9269XMI97’CL0219IORDER’IPT0AA9XM'CLFT219IERR)
CL=CLFT18¢(CLFTZI-CLFTIB)*((TR-oIS)/(.2l-.18))

GO TO 400

cALL IBI (79ALPI9269XM1979CL021910RDER9IPToAAQXM!CLFTZIQIERQ)
CL=CLFT21

GO TO 400

CONTINUE

IPT (1)==1

IF (TR LT, «04) GO TO 90

IF (TR oGE, 04 +ANDe TR oLTe «06) GO TO 10

IF (TR «GE. «06 JAND, TR +LTe. +09) GO TO 20

IF (TR oGE, ¢09 ANDe TR +LTe. «12) GO TO 30

IF (TR «GE, +12 <AND,s TR LT, .15 GO TO 40

IF (TR oGE, «15 «ANDe TR «LT. o18) GO TO 50

IF (TR +GE, +18 <ANDes TR oLTe «21) GO TO 60

IF (TR oGE. «21) GO TO 70

CALL 18I (269XMI99¢CLI926,ALP004110RDER9IPToXM.CLvAA04oIERR)
AA=AAQ4

GO TO 400

CALL 181 (269XMIO91CLI926;ALP004oIORDERoIPToXMoCLoAAO491ERR)
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40
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60

70

400

91

201
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21
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IPT (1) = =1
CALL IBI (269XMI494CLI269ALPU064TORDERIPTsXMyCL9AADGyIERR)
AA=AAQ4 + (AAUG6=AAN4) ¥ ((TH=,04)/(,06~e04))

GO TO 400
CALL IBI (269XMIeQsCLI269ALP0069IORDERyIPT9XMyCL9AADG6 Y IERR)
IPT (1) = =1

CALL IBI (2A9XMIeQsCLI269ALP009yIORDER,IPTsXMyCL9AANG IERR)
AA=AAQGL + (AAUY = AADB)#((TR =e06)/(e09=406))

GO TO 400
CALL IBI (P269XMT994CLI3265ALP009s IORDERIPT9XMeCLIAADTy IERR)
IPT (1) = =1 ’

CALL IBI (269XMIs9eCLIs269ALPO12yI0ORDERGIPT9XMyCL9AALZ2yIERR)
AA=AAQ9+ (AA1Z2-AADY)# ((TR=409)/(412-.09))

GO TO 400 .

CALL IBI (269XMIsGsCLI+269ALP012y JORDERIPTsXMyCLyAALZy IERR)
IPT(l)==1

CALL IMI (269XMIe99CLI9269ALPO1SyIORDERIPT9XMyCL9AALSYIERR)
AA=AAL2+ (AA1S=AAL2) ¥ ((TR=e12)/(.15~412))

GO TO 400

CALL IBI (269XMIe99ClL.Is269ALP015yIORDERIPTeXMeCL9AALSyIERR)
[PT(1)==1 .

CALL IBI (269XMIs99CLI269ALPOLIByIORDERY IPT9XMyCL9AAL18IERR)
AA=AAL1S+ (AALB=AALS)*((TR=,15)/(e18=,15))

GO TO 400 , .

CALL IBI (269XMIs9+CLI+269ALPO)IByIORDERYIPT9XMyCL9AALBy IERR)
IPT(1)=~-1

CALL IBI (269XMI+9sCLI9269ALP021yJORDER,IPT9XMsCL9AARLs IERR)
AA=AA18+ (AA21-AALR)®* ((TR=,18)/(.21=.18))

GO TO 400

CALL IBI (269XMI999CLIs269ALP 0219 I0ORDERIIPTeXMeCLAAZLy IERR)
AA=AAZ]

CONTINUE

IPT (1)==1

IF (TR «LT. «04) GO TO 91

IF (TR oGE, s04 o«ANDe TR LTe «906) GO To 11

IF (TR +GE, 06 ¢ANDe TR oLTe +09) GO TO 21

IF (TR +GE, «09 JAND, TR LLT. .12) GO TO 31

IF (TR +GE, o1l2 «ANDe TR oLTe +15) GO TN 4]

IF (TR +GE. «15 <ANDs TR 4LTe «18) GO TO 51

IF (TR «GE, ¢14 +ANDs TR +LTe «21) GO TO 61

IF (TR +GE, «21) GO T0O 71

caLL 181 (59CLIT3264XMT45,CN0U4y IORVERSIPTsCLsXMeCDRGO4& s IERR)
CD=CDLRGO4

WRITE (64201) TR

FORMAT (#OTHICKNESS RATIO=#,F5.,39% IS OUT OF RANGE.
g#/% THE VALUES FOR T7/C=,04 HAVE BEEN RETURNED#)

GO TO 250

CALL IBI (5¢CLIT926¢XMI45,CD0049sI0ORNDERYIPT9CLXMICNDRGOGy IERR)
IPT(1)=-1

CALL IBI (SeCLITs269XMIS5,CN0069I0RNDERSIPTsCLIXM9CDRGO6y IERR)
CD=CNRGOG+ (CORGO6E=CDRGO4)I# ((TR=e04)/{e006=004))

GO TO 250 .
CALL IBI (54CLII9269¢XMI4S4CDU06sIORNERSIPTsCLIXMICDRGN64IERR)
IPT (1)=-1

CALL IBI (S9CLIT9264XMI45,CDU09¢I0RNDERsIPTeCL9XMsCDRGO9,y IERR)
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41

51

61

71

204

250

CD=CDRGO06 + (CDRGO9 - CDRGO6)¥((TR=e06)/(e09=e06))

GO TO 250

CALL IBI (SeCLII4269XMI454CD0099I0ORDERSIPTHCLsXM9CDRGO9yIERR)
IPT (1)=-1

CALL IBI (S5¢CLITIv269XMI+5+CDO0129I0ORDERIIPTyCL9XM9ICDRG12yIERR)
CO=CDRGO09+ (CPRG12-CDRGOY)I#((TR=409)/(s12-.09))

GO TO 250 :

CALL IBI (S¢CLIT9269XMI454CDO129I0RDERsIPTyCL9XM9eCDRG124IERR)
IPT(1)==1

CALL IBI (5¢CLIT9269XMI4S4CDO1SsIORDERYIPTsCLIXM9CDRG1591ERR)
CD=CDRG12+(CLRG1IS5=CDRGL2)#((TR=+12)/(e15-.12))

GO TO 250

CAaLL IBI (SQCLII926;XMI95990015’IORDER!IPToCLQXM;CDRGlSOIERQ)
IPT(1)==-1

CALL IBI (SeCLIT9269XM1959sCDO0LBeIORDERGIPT9CLoXM9CDRG1RyIERR)
CD=CDRG15+ ({CVDRG18-CDRG15)# ((TR=415)/(.18-,15))

GO T0 250

CALL IBI (S54CLIT926¢XMI54CD01ByIORDERYIPTHCL9XM9CDRG184IERR)
IPT(1)==-1

CALL IBI (SeCLITI 9269 XMI459CDO219I0ORNERIIPTICLYXM9ICDRGZ219IERR)
CD=CDRG18+ (CDRG21-CDRG1B)#((TR=e18)/(s21~=e18))

GO TO 250

CALL IBT (54CLITI9269XMI454CD0219I0ORDERSIPT«CL9XMICDRG219IERR)
CD=CDRG21

IF (TR «GT. ¢21) WRITE (64204) TR

FORMAT(#0THICKNESS RATIO=#4F5439% IS OUT OF RANGE.

&#/# THE VALUES FOR T/C=,21 HAVE BEEN RETURNED.#)

IF (CL +6GT. «H) GO TO 251

RETURN

CALL COMPUT(UsXM9ALT9CORsTR9yAAICDTsCLICDsCLDES)
CD=CDT

RETURN

END

SUBROUTINE AEHRO1 (XLDsCL4CDyXMsAAZIKEYsTRyCLDESsALT9CORWD)

THIS SUBROUTINE IS DESIGNED TO COMPUTE THE AIRFOIL
CHARACTERISTIC FOR A 16 SERIES AIRFOIL WITH A GIVEN CAMBER,

THIS SUBROUTINE RELATES CLsCDsCL/CD9MACHsT/CsAND ALPHA,
IT REPRESENTS THt DATA OF A 16=1XX AIRFOIL.

XM=RELATIVE MACH NO. AT BLADE ELEMENT
AA=ANGILE OF ATTACK IN DEGREES
IKEY1l: CL=CL(MACHsALPHA,T/C)

! CD=CD(MACHsCL,T/C)
$XLD=CL/CD

IKEY2: ALPHA=ALPHA(MACH+CL+T/C)

¢ CD=CD(MACHsCLT/C)
¢! XLD=CL/CD

- TR=T/C

21
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DIMENSION TORDER(Z2)+IPT(2)9ALP104(26+9) ¢sALPL06(2609),

DATA((CLY104 (1sJ)sJU=1926)91=194)/

&
&
&
&
&
& CD121(5426)sCLITI(S)
1 =302y =e302
1 -.318y =,318y
1 -02629 ‘0255’
2 -.099’ -01169
2 -01619 -01559
2 =,0799 =,072
3 .0959 L0948,
3 0154’ 01619
3 ,158y ,L,168)
4 03019 1318f
4 G436y L4648
4  L415) 0430
DATA((CL104(1sd)
5 05049 0536,
5 468ly 67Ty
5 642 «656
6 .698, e ThbGy
6 858, «848y
6 8169 832
7 +852 .893,
7 <989, «975
7 e 924 .935’
DATA((CLYIO0G6(Is0)
1 =,301s -,301>
1 =~.2859 =,283,
1 -02999 ’02889
2 ~.083y ~,088,
2 =2066y =,063
2 =+090y =,0709
3 01051 nllb’
3 167y L1720
3 <1539 171
4 «313 03299
4 L4339 445
4 <4159 <4360
DATA((CLYOG(Is)
05029 05299
«6549 .641
«604 0625
«684y ,T731>
«Bl4y e 7960
.750, 0769’
«820s LRH6Y
o93l9 2911,

e302y =e3029 =304,
0306y =4294y =o277y
e2569 =42564¢ =4256,
«e125¢ =.131, =o.138,
«138y =,112y -.085,
00679 ‘.069’ -.0729
.1089 01179 0126'
01679 01759 0183!
01769 0183' 01759
Q3399 03559 0378’
-459’ 0467’ 0460’
04459 n4509 0430'
21J=1026)91=5+7)/

05629 05859 06229
669y L6614 4651,
«669y 675, L6564
«e791 e827, 864,
08389 |829, 08219
«848, ,854, .828,
0971! 1.0179 100429
961y « 950, «941,
.955’ 09649 09349
2 J=1e26)91=194)/

«301ly =¢2969 =429),
e2809 =427Ty =272y
02819 -.2820 -.288,
«086y =083y =4079,
00609 "c057’ -.0719
0060’ --0709 ‘0084’
«129, «135, 0142,
«178y o184, 4175,
«168y 1554 4143y
e348y 4359, <3779
04461 04319 0411!
« 437, «421, 396,
2 J=1026)91=5+7)/

«558, .585, eOl4,
0624’ 05089 0592,
06219 0603’ 0571'
0782’ -823’ 08729
o773y o761y o744,
0769’ 0743' 07129
-934, 0989! 1.008’
0891’ -871, a3519

-¢308y
--2619
'03179
'01449
-+068,
-e128,
«130,
olgo’
00579
03899
0450,
0246!

05399
06419
0410’
«8T4,
08130
0564’
1,037,
«933,
«697,

-0290,
'02820
--314'
-.077’
'0103,
'01249
0147!
«151,
.0072’
03859
03929
02579

«e634y
«5T77y
0398’
oB8T7y
0729’
1.002,
e834,

-03129
-0247’
‘03249
-.1499
‘.066'
-.133!
e134y
0182,
- 0099
0400y
0433'
«136

«656
0634’
-255,
«8T7
05079
.389!
10260
0924’
.521’

~e289
-.3059
*03219
-e0Téhoy
“01249
~el34,
0152’
e 123
« 021>
¢ 395,
03779
01590

-655’
0564’
02789
o864,
717,
0405
0991’
0820'

ALP109(2699) 9 ALP112(2549) ¢ ALP115(2699) 9ALP118(2649)
ALP121(2699) 9CLI(9) s XMI(26) sALPI(T7)+CL104(T926)
CL106(T7+26)9CL109(T7+26)9CL112(T7+26)9CL115(T7926)0
CL118(7+26)9CL121(7926)9CD104(5426)9CD106(5926)
CD109(5+26)3CD112(5926)9CD115(5926)9CN118(5926)

-+315,
-e24Ty
-03089
-.1559
-.082,
-e128,
-141’
0165,
"'.014'
04129
0416y
104/

.669,
0629,
.2159
o874,
«803,
0321’
1.015.
09199
« 438/

-.289,
-03209
'0311’
o072
-01309
—01329
0157!
«118,
00039
0408!
e 376,
«112/

669,
« 565,
.221’
« 849,
.7159
0331’
«9T1»
«829,

-.317’
'02629

-.1619
-00819

01“7'
0155!

.424,
«40T,
678,
631,

«868,
«808,

1.003,

918,
- 28,
".311.

-00709
“0111’

0162’
01319
.420'
« 392,

«666,
.581,

«831,
.731.

«951,
« 845,



T 8679 8853 883y +B65y «837Ts 667y «5369 440/
DATA((CL1I09(1sJrad=1926)91=104)/
-e273 '0294’ -+310, -e322, ~e336y ~e344, ~e352 -03609 -0370'
=e3799 =o3879 =43949 =o402y ce4(09y =ohP22y =04249 =o384y =349,
-.328! -.323’ -.3239 ".325’ -0327, “‘3369 "0341’ -.3389
«o0TTs =08ls =e094s =0103y =e1129 =ol19y =e124> ~e130y =«137,
"'.1459 —.153’ "01619 --170’ "01800 "01889 -01787 “0148' "‘01230
~e108s ~o108s =+109s =o111y =e113y ~e125y =e1369 =4139y
0099! .0999 00999 0103’ «107y «110, ‘1139 o117! 0120’
1245 .127s 1309 o118y 089 «065y #0719y o089, 106,
01199 o119 <1099 4100, <0909 4043y 0169 2008,
0298’ .322! 03349 0337’ o3519 0358! 0365' 03729 0379,
c384’ -387’ e 378y ¢339, «298, e 266 o283 .310’ .337’
03609 9353' 03399 0325! -03109 «02259 -157’ .125/ '
DATA((CL109(12J)sJd=1+26)91=5+7)/
4659 46929 45199 4536, 5579 «5Tly +585s .598, <605,
.5939 .5599 «5249 9490’ 0456’ oa309 0447' 0476' 0505'
05289 .51&9 05009 .4819 04629 .3629 «2R3 02269
.638’ o673’ .7089 0738’ 07839 0812! 0814’ 08001 .776.
T4y o704y «66Te o627, o584 «564y 588y <615y 4645,
'667! .655’ 06359 «616 0596,9 «493 0414y 0346,
07629 .81&’ .8689 0906’ 09499 Q948’ 0929’ .898’ 0866.
0828! .7889 07499 .7099 06719 .649’ «6689 .694’ 0720’
e 745 o733y J71Ts <701, «BBEy 5969 517 « 450/
DATA((CL112(19J)sJ=1926)91=194)/
=276y =o2T4y =e272s ~e2Tby =e276y =o277s =e278s =o279, ~+280,
"02819 "02829 "02949 "03409 "'0373, -03629 "0306' "0301’ "0303’
-03059 -.3089 -03109 ".313, -03159 -.334’ -2349 -.361’
-~ 0869 =o,0949 =,095y =.094, =e093y =4093y =093y =094, -e 096,
--0979 '.0999 -01219 ‘01719 '02039 -.185' --1419 ‘.0939 -00949
"'0097’ -.099’ "'01029 "0105’ -01099 o128, --1439 '0148’
e0849 ,093y .098s L1001y <104, 2105y «107s L1111y 116,
0119' .1039 .0719 00340 00149 00289 0055, -0829 01'0"'
2093y L0839 40739 +063, +053y e013s =010 =014y
02839 .2879 02989 -3039 03119 93159 0319’ o324' 0328’
2321 .297s 42559 211, 183y ,204s 2409 4277, 298,
0287y 2729 o258y 4243y «229 <165 125y <095/
DATA((CL112(19J)sJ=1926)01=5+7)/
0421! .444’ .467' 0479’ -4969 0504’ 05129 0521' 0528.
05099 .4709 04159 .360' .330O .3459 .3829 .420’ .439,
0429! .4159 03999 03R3' + 367, 0294y e2480 02079
\S5Bly 6089 6409 663, <700s 4719, 7349 T17y 680,
06309 0579’ .5289 0484' 04549 .481' .514’ .556, .571’
.557! .542! 05269 .5109 .4949 .4159 03579 .3149
0692’ 0712’ 0749’ .7789 0831’ .85‘59 .847' eB24y 0784'
.7210 .658’ .5959 .5349 .5139 .5279 0566! .607' .6299
«618» .607’ 05979 «586, «eST5 «510 33 ) a["l:)/
DATA((CL1I1S(I9J)sJ=1926)91=194)/
"02859 "0285’ -0288! ~«289, -e291 -e2929 -e292 "02929 -.292,
~e2929 =o3099 =345, =,383, =-.361s =.301, ~e281ly =.280y =4279,
~e279y =.2809 =,281ly =282y =282, =e2B9y =e2969 =302
-.1049 -.117’ ".128’ -.13“, -01389 -0140’ "'.142’ -0147, ".152'
~el5Ty =oe1689 =o21Ty =e248y =e227 ~e1659 =124y =o124y =o12%,
-e1249 =,12% ~el249 =,1244 =el24y ~e135¢ =el47o -a157,
00739 c0709 .071’ 00720 00759 00779 o0799 0082, .0819
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W064s o023y =e018y =4043y =4023s <019y +057y L0699 4067,

«0639  .05Ys 0549 40509 <0465 0269 4008y =,010»

0263’ .2659 02759 02819 02919 ‘2969 .3019 03089 0313’

0284’ 02129 0146’ 0129’ .158’ 0204| .250’ .270’ .261,

0250’ 0240’ 02319 '2229 -212’ 01619 0125’ 0099/

DATA((CL1I1S5(1sJ)9Jd=1426)91=597)/

W3889 44109 L4289 +438s o459 471 W4Bly 489y 4T4,

04109 .347’ 02849 .2509 0287’ 03299 0372’ 03949 0384’

03749 0364' 03549 0344y 03341 0279' «2339 '204'

5169 o541y 568y 589y 613y 6289y <0459 648y 604,

«526 448y e 376, 0342y e 366, e415 4629 o480 e 469,

'4579 .444’ .432’ 0423! 04149 .365’ 03319 .306’

0628’ .657’ « 688, ‘7119 07_419 .759! -752’ .722’ .658.

95759 .491’ .415’ .3889 04169 .4659 .5129 .526’ .5169

.506’ .49b9 .487' .4779 .4680 .4199 03829 l355/

DATA((CLYILIB(I9J)sJ=1926)91=194)/
"0252’ -.2559 "0255’ "'.2659 -.280’ ~-e288, -e296 0 -.3109 "03289
-0344, "0359’ "0371’ -.3759 ‘-3449 “0312' '0289’ -.2789 "0277'
—e2809 =.2839 =,286¢ =,289y =a289y =e¢2939 =e296y ~.298,
“ellly =o1229 =4135y =a145y =,1559 =e161ly =e167y =185, -.205,
-.2239 "'.2419 -0250' “'02280 "01919 ;0151’ -0137’ '0135’ '01359
-.138! -.141' -0144’ '0147| -0148’ _.1519 -0150’ ".157’

00479 0040’ 0042' 1044’ OUSS! ¢057, .057’ 0053’ 0024'
"0024, -0071, --0949 -.071’ "'0024, -0249 + 043 -0400 .038’

«0359 .0329 +0299 0279y 0249 o009y =e006s =.013y

02189 .2269 02359 0240' 02469 0250' 02471 .226'9 .186Q

01329 .072’ 00479 .0829 e 148 02090 «a2329 .2249 02170

e209, 0201’ «193y « 185, « 178, «148, «119, 0099/

DATA((CL1I1B(I9J)eJ=1926)+1=5+7)/ .

.352’ 0358’ .3710 03839 04019 04059 03900 -3629 .311'

0248’ .1799 01699 -2')89 02749 .3339 -3449 .33(), 0335’

e329 «321y «313, « 305, «298s <262, « 226 «203

0454’ .4679 0498’ .5169 .5569 .559, .529’ .4569 0383,

e311 02539 e 244 « 283, e341y +397, e419 0411, e404,

0396’ .3899 03810 -3740 03679 03267 .295’ 02729

5469 .56Ys 4599, L6309 o669y 664y 4619y 543y L461,

03659 o288y o272y o306y 366y <4264y #4539 4469 438,

e431y e4230 0416y 0410y «e403, e363 «329, 305/

DATA((CL1I21(I9J)9J=1926)91=194)/
=e3939 =¢391y =¢390y =o382y -e3T4y =371y =e3649 =376y -,390,
-s419, -04389 ~e4200 "0371’ "03059 -0252, -e254 ‘02590 ".265.
=e2T1ls =e2T7T9 =4283y =.289y =e295y =¢305y =318y =-.328,
~elTby =,17%y =o170y =,166y =4l152y =2145y =41359 -+151y =.179,
“e21ls =e2139 =olB9y =o134y —e078By =e0429 =e036y -¢040y ~.048,
-00569 "‘.064’ -00729 "'|080’ "0088v -.1279 ~e148y ".151’

«019, 0019’ « 020, « 026 « 032, «030 «015y -e015 "0045'
“e0759 =e090y =066y o006y 093y 41249 o122 o120, o113,
' .107! .100’ '0931 q0879 0080’ 0046’ 00209 00029

0186’ + 1800 01919 «197 211 «210 «183y .1301 00769

«030> 00079 « 035, « 115, + 193, «2209 «216 e209 «202,

«196, 0189’ «183, « 176 e 160, e132y «101s 77/

DATA((CL121(1eJ) 9J=1926)91I=5+7)/

028l 42849 o285y 4299y 3259 4332s 3069 244y W172,

01139 0100' 01269 02079 02839 03149 0309' .303! .294’

«286y 0277' « 269 «260 «252 o212 «182 » 150,

P PWW

S P WWWNNN == N~~~ aW,m £ L WWWNNMN - NN~V

[ S RV

N
-



NN~

mwrverooererrr2>2re rrPrOPPOCOrrO >

>

‘ol <K’ < ‘ol ol 'l

¢3869 3869 ,398y J414e 450y
0171' .159’ 01859 .258' 0333'
e343 e335 e 328y e320, 0312y
0452’ 0472’ 05019 0538, 0553’
e2064 e1809 « 205, e 285, «e350,
0373' .3669 0360’ .3539 e346,
DATA((ALP104(JyN) oN=199) 9J=1913)/
-4.97’ -3.00’ -1980 1.G2’ 2.989
-5.059 -2.90’ -092! 093' 2.759
'5011’ ‘2-85’ '.939 080' 20559
‘5015’ ‘2.81’ ‘.94’ 0709 2.39,
‘50169 ‘2075' -095Q 059' 2.18’
~5.129y =2,689 =,95, eSS4y 2.09
'50080 "2.63’ -.950 050' 2.009
=5.069 ~2,569 =,95, o444y - 1,91
-5.009 ‘2.50' -e95, 38, 1.83,
"5.04' -2.50’ "0989 033' 1.74’
-5.01’ "2.55’ -1.02' .27' 1.67’
=5e12y =2,T4%9 ~1,10y «23, 1600
=516y =2,97y =1,22 1Ty  1e54,
DATA((ALPLO4 (JsN)sN=199) 9J=14926)/
~5.28y =3,20y =1,37, e12y 1,57,
~Sebby ‘3.379 '1.47’ « 08y 1.62
~5.699 =3,48y =1,47, elbdy 1,74y
=5.85¢ =3,439 =1.34, 28y 1e87y
-505?‘ -3031' ‘1.319 036. 1.949
=5.519 ‘3.32' ~1.33, «33, 1098'
‘5.539 -3038’ -1.40’ 024' 1.77'
-5052’ ‘3.41‘ '10459 018’ 1067'
-5054' ‘3.40' -1.450 0130 lob3l
=545T79 =3,39y =1,42, 0209 1a76,
“4088’ ‘2.760 -.62’ 1051' 3.88'
’4080' -2.70’ 0129 3.08’ 6.171
=5,02y ~2.80 e 24y 373y 7035’
DATA((ALP106(JeN) sN=199)9yJU=1913)/
=4,91y =3,07y =1,12 91y 2,92,
‘4.93’ -3.05! ‘1.149 079' 2.71'
-4092’ '3006' -1020! 0659 2050’
‘4008' "3.10’ "10249 .58’ 20360
=5.039 =3,14y =1,29, e49y 2419,
~5,03y =3,159 =1,31, «45y 24120
-50039 '3.17’ ‘1.350 .401 2.04’
‘5002’ -3.18’ -10370 034' 1094,
=503y =3,1Y¢ ~=1.40, e29s leBébo
‘5.05' '3.22, -1.“3' 025' 1.75,
=5.069 =3,299 =1,46, «21y 1¢67,
-5.009 ‘3.279 -1.50’ .16' 1.669
=-5,129 =3,30s =1,53, 2139y 1,75,
DATA((ALP106(JsN) 9N=199)9J=14+26)/
=5.279 “3.28’ -1,42 e21y 1.9],
=5.32 ‘3.089 ‘10199 o4, 2.09|
'5005' “2084’ -1.009 061’ 20259
=44849 -2.74’ -e95 e64y 2e¢259
-4,89, -2089’ -1.,08y 053! 208
-4.97' -3.05’ -1.26’ .36’ 1089,

04359
« 366,
0269!
0516’
«389,
03019

44,99,
4,62,
4,33,
4012’
3082’
3,69,
3.56,
3,46,
3.39’
3.349
3.33,
3,34
3.37,

3.47,
3057’
3.66’
3.73
3.72
3.63’
3,50,
3.38,
3.33,
3.500
6.54,
9.20’
10,77,

5.089
4,70y
4438
4013'
3.88’
3,73,
3.589
3,47
3466,
3.519
3,58,
3.73’
3.919

4411y
4430
44T,
4047,
4.259
3.96,

03980
03639
e233y
«456
¢393
02659

Te32s
60759
60109
5789
5.47’
5.37’
5030’
5.289
5028!
5034’
Seb4s
5.559
5659

5075'
5.85’
5092'
5.97’
5919
HeB2
50640
50469
5040’
567y
9055’
12.23'
14019!

TaTls
7.00’
6e240
5.819
5.449
5.37’
5039’
5.46’
5062'
50839
6,079
6«38y
00719

7.05'
7.35'
7061’
7.490
7021'
6085'

«316,
«359,
«205y
.384 [ ]
.386'
235/

9092’
9.44'
8.32’
TeB82y
Te53y
7.55’
7.65'
7079'
Te96y
8el7y
8039'
8,63,
8.83’

8.98’
9.12’
9.30'
9040’
9449,
91419
9026’
8084’
8465,
9.25’
12.569
15,26,
17.61’

10065'
9090’
8.879
80130
Te88y
7.97’
8014’
8.48’
8.82!
9.18'
9.55'
9495

100350

10.79
11.16,
11050'
11,000
10672
10.271

0234,
03510

287,
«380,

12,52,
12.12,
10,54,

9,93,

9,78,
10,00,
10.34,
10.62,
10,92,
11.22,
11.54,
11.89,
12137/

12.32,

12445,
12,72,
12.8¢'
13.13,
13.11,
130150
12.58,
12.29,
13.02,
15,56,
18,29,
21.03/

13.59,
12.80,
11.50,
100549
10.82,
11.17,
11.29,
11.75,
12,15,
12.60,
13.03,
13.52,
13,98/

14,52,
14,97,
15,38,
14,51,
14,23,
13,69,

25
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=54039 =3,199 =1,42» 022y 173y
‘5.08' ‘3027' -10479 c24’ 1072'
=S5.11y =3,23y =1,38y 3%y 1a84y
-5.109 ”3¢1“’ -1.269 045’ 2005,
'4091' ‘2.80' ‘0?3' 1038. 4.039
—4.84’ ‘2.71’ -027’ 20699 5.929
-4.999 ‘2.76’ -004’ 3061’ 7.279
DATA((ALP109(JsN) sN=199) 9J=1913)/
-5,30 -3.26’ -1.13' 1.02, 3022’
-5000, -3.12’ -1010’ .91' 2.929
~4,83y -2,98y «1,03, e86y 2471y
‘4071’ '2.899 -loooi 0830 2063,
-4.579 -2079, -098’ 076' 2.48’
-4050, -2.73’ -096’ 073, 2.39’
=4442y =2,6Te =,95, 069y 2.32
~44359 =2,61ly =,95, e6Sy 2425,
-4.26’ -2.5‘*' "093' 062’ 2.19.
~4,418, -2.47' -e92 eS8y 2¢15,
=441l -2.40’ -e91, 056, 2.150
44,099 =2.33 -e89, 56 2¢309
-3.98' -2.26’ ".829 074, 2.81’
DATA((ALP109(J9N) oN=199) 9J=14926)/
”3.92’ "2.17’ ".66’ 1.06’ 3.29’
=~3.81ly =2,109 =,519y 1e34, 3,63,
-3180' —2.189 -057’ 1-22’ 3.439
’4014’ -2.44' -075' 1.001 3008'
~4 445y =2,689 =493, e8le 2475,
=4 4,65, -2.84’ ‘1.050 067' 20489
'40729 -20869 -1.05, .699 2.57,
=44,T729y =285y =1,00, e79y 2,76,
'40709 -2.839 -.95' 089’ 2.96'
-4,68y =2.,8ls =,89, 1.00, 3,18,
-40619 -2171’ -.519 1.739 4.58’
"4'058' -2062’ '.21, 2.68’ 5.79,
-4062' -2061' -.11’ 3.49, 7004,
DATA((ALP112(JgN) sN=199)9J=1913)/
'5031’ ‘3.20’ -099' 1017' 3.709
~54409 =3,18s =4,99s 14109 3ab4,
=5,459 =3,199 =1,02y 1,02y 3.21»
=54409 =3,18y =-1.04%, «98y 3410,
~5,369 =3,17y =-1,06, e93y 2.96,
‘50349 ’3.160 '1.069 090. 2090’
-5032’ ‘3.169 '10079 088’ 2.84'
'50319 -3.15' ‘1.08' .84, 2.77'
'5030’ -3.139 -1.099 .79' 2-72|
=529y =3,12% =1,10, «80y 2e84,
‘5029’ -3.10’ ‘1.029 1.00’ 3019!
=54239 =2.91l9 =,T74y 1.40y 3,81,
‘4071’ =2.3% -e33s 1.88, 4.65’
DATA((ALP112(JeN) sN=149)¢J=14926)/
~4,329 -1.97’ -e13y 2023l 5013’
=4,430 =2,169 =,269 14959y 4,81,
-5.14’ -2072’ ‘056, 1-57’ “.27’
-4098' -30009 ~e91e 1021' 3072'
-4093’ -3.01’ -1.05| 099’ 3.45’

3.74'
3.77’
3.97’
4.41’
7.03!
8.989
1094,

5.56’
5019'
4.86'
4,63,
44,38
4024’
4-13'
4.029
3.96’
4.09’
4,57y
5006’
5.61

6.37
6.85’
6.309
5.77
'5-369
5.04'
5.209
548,
5.76,
6.09,
8,08,
9061!
10.R8.

6034'
5.90
54549
5.32’
5.02'
4.89'
4.79’
“081’
4,959
5.50’
6.539
8015’
10.64,

1095,
11.17’
9.319
7.73'
7.00'

6.53’
6054'
6.93’
7.41'
9.93’
12.03’
144619

80619
7075’
74159
6.749
60209
5090'
5.88'
6.00,
6053’
Te36
84299
96249
10022’

10.97’
110550
11.30'
10,72y
100139

9041!

9.729
1002
10033’
10.53'
11.96'
13.50»
140730

9.95’
9069'
8.94’
B8.38)
7.53'
7.199
7.17'
7055'
8031'
9Tl
11.59'
14012'
18.649

17073|
19087’
170009
15u570
13.90

9.989
10.05'
10021’
10.61’
12483,
15.089
18428,

110849
10.51,
9065'
9.12’
8061’
8076’
9023'
10.03’
10.98,
11095,
130059
14412,
150109

15.569
16026’
16030’
15,85,
15,47,
14,54,
14,85,
14o90'
15,04,
14,98,
15084’
17,38,
18.58,

13.55,
13454,
12.61’
11.86’
10.58'
100139
10671,
11.29,
1215,
14.130
16.669
20,09,
26.64’

24.51,
284,57
24469,
23441
20479,

13.43'
13.56’
13049’
13.81’
15.72,
180140
21.94/

15,06,
13.27,
12,15,
11.50,
11.02’
11.71,
12.719
l4.16,
15,42,
16,55,
17.81,
19,00,
19,987 .

200169
20,96,
21.30,
20697,
20080'
19,67,
19,97,
19,78,
19,74,
19.42,
19,73,
21.26’
22.42/

170159
17038'
16028’
15.34.
13,63,
13.07,
14.25,
15,03,
16,00,
18,53,
21,72,
26,06,
34,64/

31.29,
37.26,
32.38,
31.?51
27 .69,



>

PR s a8 sl ‘sl ol ‘ol 'l ol ’ ol ‘s ‘adll *ad

rropprorrrrrr»

>0

=4,91 ‘2099’ -«98,
~4,88 -2.97’ -e91
=4 4,879 =2,94> ~«839
=4 4,84 -2.919 -075’
~4 4,839y =2,889 =,65,
=4,649 =2,709 =,18,
=4,509 =2,55 e15
“44379 =2449 o269
DATA((ALP115(JaN) 9N=1
=5.279 =3,06y =-,82
-50379 -2.99’ -.759
~5.409 «2,909 =,T1,
‘5.43’ -2085’ -0700
=-5.429 ‘2.81’ -0709
-5042’ -2.79’ -071!
“S5.44 '2.77’ -.71’
~5.49 -2.73’ -s 72y
~5.549 =2,699 =,70,
~5,60¢ '2.64’ ”058,
-50399 -2.47’ =24
=4 4,86 -1083’ 229
‘4.259 '1.53' .509
DATA((ALP115(JgN) gN=]
-4.58’ -1.74' .25’
=-5.¢469 =2,519 =,21,
~5¢52 '2.979 ’0639
~5.54 -2097’ -eT2y
=5,569 =2.98s ~=,70y
~5,569y =2,98y =,67,
~5,549 =2,97y =,64,
=5,529 ~2,97s =,61,
'5c499 '2096’ -0579
=5.499 =2,969 =.54,
-5.449 -2084’ -e329
“S5e409 =2,71ls =,10,
~5,359 =2.59, «189
DATA((ALP118(JeN) oN=1
'60109 '3.26’ ‘.599
-6,18) ‘3017’ -e49,
-6,42y =3,08y =,47,
=6,259 =24929 =,47,
=54949 =2,7ls =,52y
~5,T69 =2.619 =,52,
~5,619 =2,51y =,51,
~S5e440s =2,2% ~e45,
=54179 =1,96s =,21,
=4,939 ~1,77> «31,
-4.69’ '1052’ .99.
-4,48, ‘1.369 1.339
-4.34’ -1.649 .93’
DATA((ALP118(JeN) oN=1
~4,739 =2.12 e 280
-5.099 ‘2.61’ -027!
-50469 ‘20839 -0489
"5.71’ -2.91’ "046,

1109 3459,
1'249 3079'
1379 4402
1052, 4027'
1067, 4.52’
2054' 5.75’
3022’ 6.83’
388y Te700
19)9J=1+13)/
1.349 4019'
10339 3.869
1.26’ 3.63’
10229 3052'
10169 ‘3030’
14120 3419,
1.099 3.10,
10049 30029
1.039 3-08!
le249 3484,
1087’ 50059
20789 7023,
3.17y 8,52,
99) +J=14426)/
2.659 7.369
10969 5065'
1,48y 4462
1030' 40149
10379 40389
1e4Ty 4,63,
1.569y 4490,
10659 5018’
le74y 5,42
1086' 5065’
20669 70309
335y 8471y
3692, 9.84,
19)9J=1913)/
179y 4494y
10729 40779
le64y 4446y
10590 4-?6'
1052’ 3099,
148y 3,94,
10519 40149
10709 40819
2022’ 6.44,
3.17’ 9.30'
4e5T9 144400
4483y 17,14,
3-879 160179
19) ¢ J=144926)/
2.83’ 100729
1090' 60229
1669y 5,49,
1074’ 5069!

Tebloy
7.78’
8,089
8.37'
8.62'
9-899
10.67,
11.66|

7.50’
7.020
6.539
6.18)
5.93,
Se649
5.459
5.409
S.94y
9-029
13,07,
170499
17,22

15,36,
13.25’
11.52’
11.229
11.57’
11,84,

‘12000,

12.119
12.56’
12.89,
14,70,
16055’
18.00,

9417,
8061’
8-029
7ot
6.78’
6.78,
T.58y
9031'
11056’
16,70,
25,83,
31.43y
33.57'

26,72
21.049
160659
16,80,

130979
13094’
13.72»
13063'
13056’
14011’
14052'
15062’

110079
10.47’
9-87’
9046’
8.92’
8.63’
8.90’
10.11»
130269
17018’
22037’
27074!
250919

23036’
210100
19052,
190919
20,09
200009
19069’
19.389
19096’
20430
22.11’
24439
26016’

13052’
12053’
11,98,
10.98,
10032’
10.59’
12.020
13.91!
16069!
24411
37,269
45,71
50,96

42.72'
35085’
28041’
28,23,

204529
2009y
19,35,
18089’
18.49’
18.32!
18.379
19.58’

14.64,
13.91’
134209
12'74’
12.059
11.689
12.64’
15,51,
20.67’
25,359
31.67’
38,00,
34061’

31.360
28094’
27,52’
28061’
28.60.
28.16’
27 .38,
264659
27037’
274700
29.52!
32024'
34033’

17.879
16,45,
1594,
14,49,
130869
14440y
16047,
18.519
2l.82,
31.52»
48,69,
60.00’
68035'

58.72!
50067’
40,189
39,66

27,08,
26,25,
24.99,
24,16,
23443
22,53,
22.21,
23,54/

18.21,
17,36,
16053.
16,02,
15,17,
14,73,
16,37,
20.92,
28,07,
33.51,
40,98,

48,26,

43,30/

39,36,
36,78,
35052’
37,30,
37,11,
36,33,
35,08,
33.93,
34,78,
35,11,
36,93,
40.08’
424,49/

22,22y
20,37,
19,90,
18,00,
17,40,
18.21,
20.91’
23.10,
26,95,
38,93,
60,11,
74,29,
85.74/

T4,72,
65,48,
51094'
51,09,
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f =5.739 =2.,929 =444y 1481y 5488y
L =5.69¢ =2,87Ty =440y 1909 6423,
& -5065’ -2083, -037’ 1.99’ 6.659
& =5.619 =2.799 =¢34y 2¢129 T409,
& =5.569 =2.759 =.3l9 225y Tebby
& -5.570 -2.74’ “0289 20379 7.839
& -5.51’ -2069’ -.11’ 2.91’ 10009
& =5.42y =2,689 el0y 34519 12.18»
& =5.459 =2,61 e239 3944 13,769
DATA((ALP121(JeN) eN=199)9J=1913)/
& -4006’ "20249 ‘0209 2029’ 6042’
& =4.089 -2.24’ ~e209 2029y 6033’
& ‘40099 '2.27’ ‘021’ 2-19’ 6.04’
& -4017’ -2.31’ -.270 2.06’ 5.76’
5 -4|23’ -2.439 -0359 1088’ 5020’
& =6,26y =2,499 =o34y 1.89y 5,32y
& =4431s =2,579 =e209 24289 6407y
& ‘40210 -2.44’ 0219 3023' 8047’
& =4.09y =2.,20 eTéhy 4,90y 124260
& =3,829 =1.84 1643y 776y 19.88,
& =3.660 =1,7Y99 1.869 9,90+ 28495,
& =3.839 =2.109 1,31y 7.509 2750y
§ ~4,26y =2,569 =,09y 3.85y 16,52
DATA((ALP121 (JsN) oN=1199) 9 JU=14126)/
§ =~4.,B4y =3,07y =1,09y 24164 13.88,
& “50419 -3.50’ ‘1.49' 10589 8.969
& =5.349 =3,509 =1,549 1665 8,47,
& =5.29, ‘3046’ -1.50, 1.80, 9.04’
& -5.24’ '3040’ -1.409 1.96’ 9.389
& -5-209 ‘3.349 -10319 20091 9080’
& =5,159 =3,284 «1,229 22545 10,19,
& -5.11! -3.21’ ‘10139 2.409 10.50’
& =-5,069 =3,15y ~1,04y 2.57, 10,85y
& =5.01y =3,08y =-,95y 24759 1ll.18y
& -5007’ -2082’ -.53’ 3070, 14.19’
£ =4.969 =2,6ls =424y GoTly 16,44,
£ -4.81’ -2.55' “003’ 5078’ 19.009
DATA((CD104(I9J)9sJ=1926)91=195)/
1 .00499 .0050’ 000509 .0050, .0050’
1 00509 o00519 .0051ly 40054y 40073,
1 0274y 02899 0285y 0282 40275,
2 .0049y 0050y ,0050e 0050y 40050,
2 +00509 0050y ,0053y 0067y 0114,
2 +02529 ,0268y ,02759 .0280y 0285,
3 ,0079s ,0075s ,0073s ,0072s 0072y
3 0072y 00739 0082y 40108y 0169,
3 ,0341y ,0356s L0370y <0380y 40390,
4 ,03349 40247y o,0199y 018ly <0173,
4 00239’ .026b’ 00309’ 00364Q .0418’
4 .07009 .0749’ 007980 00841’ .0874,
5 0569y 0409y 03359 40306y 00297,
S 040l 0486y 0571y 0669 <0780,
S 1306y 1385 1465y 15269 1568,
DATA((CD106(19J)9J=1926)91=195)/
1 0053y .0053s ,0053y 0053y 0053,

28

17053’
17,669
184,41,
18,51y
18056’
18.949
20481,
23.94%y
25.88

12.489
10,98,

9.92’

9,009

8.91’
10.07'
12.97’
14,35,
19,81,
32-009
48.00,
47050,
310339

37,41
26.35’
21.80,
23.85,
23.179
23,13,
23410,
23,00
2297
22.94
26.69,
28,94
32.33'

000509
00146’
002249
« 0050,
00161’
002919
00072’
002369
«0458,
00172’
.04759
010199
.02Q6,
00891’
018079

« 0053,

29029’
2909
30018'
29.94’
29067'
300069
31062’
35071’
38000’

18,55,
15063’
13,81
12.23»
120809
15401
190869
20424
27.36’
4“0129
67005'
67050'
46015'

60,94y
4374y
35013,
38467
36,97
36.47’
36.00'
35050’
35009’
340719
390199
41leb64y
45,67,

« 00509
« 0185
00174’
«0050
«0190
002759
«0072
09274’
005239
.01760
00534’
011149
«0302y
010020
« 1979,

«0053,

41406,
40,51,
41494,
41.37’
“0078’
410179
42043'
47.47’
506120

24.61a
20.28,
17.69y
15045’
16,689
19.95
26.769
26,12
34091,
56426409

52.82,
51.94,
53,71,
52.80,
51089'
520280
53.24,
59,24,
62424/

30.67,
24,93,
21,57,
18,68,
20,56,
24489,
33,66,
32,00,
42,45,
68436,

B64109105.14,
87050’107.50,

60.96’

75.78/7

B844479108,00,

61.13’
48047'
53,48
50-769
49.80'
484690,
48,00
4Te21y
46,47
5169
53494,
59,009

000509
« 0224,
00149,
« 0050,
'0216’
« 0245,
«0072
«0301»
00585'
001859
00592'
1176,
«0313,
01114’
«2068/

00053’

78,52,
61,80,
68430,
64,55,
63,13,
61,81,
60,50,
59,33,
S8e424
64,19,
664,44,
72033/

«0050,
« 0256,

«0050,
«0236,

« 0072,
«0325,

« 0211,
«0651,

«0335,
1226,

«0053,
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« 0055,
003559
00052’
00055'
e 0367,
.0088’
000779
.04319
002829
00169’
008719
005149
00432’
1606,

« 0055,
00066’
e 0466,
«0061,
00070!
00482!
00091’
«0098,
00601’
« 0200,
e 0245,
010479
« 0384,
e 0489,
015339

000609
00067’
« 0745,
000729
e 0081
« 0695,
0110
.0147!
008039
«0200»
«0366,
«1312»
° 0324 *
00712’
«2084,

000709
001429
010829
00083’
0195,
1049,
«0153,
002951

00059’
00360,
« 0053
00060’
«0380,
e0076,
000859
00447’
00185’
e 0264%
«0911y
« 0370,
00545’
.1668’

100551
000719
» 0489,
00060’
00075’
00501’
«008Y,
00118'
006279
«0164
00301’
«1098,
003059
«0590,
.1595.

000609
«0081y
e 0765
«0072
00104’
00741’
00111'
002209
008519
00108’
00489,
1361,
00302’
«0887,
« 22159

«0070,
002429
01158’
000829
003099
01116’
00154’
.03999

00071’
«0363,
00053’
000710
003870
« 0075,
001040
00463’
00146’
003189
« 0950,
«0303,
« 0676,
01730!

00055’
»008B1,
« 0512
«0060,
« 0084,
e 0521,
00088!
e 0185,
« 0652,
00146’
00365’
011499
« 0264,
00723’
«165T7

<0060,
00143’
00786’
00071'
« 0168,
0777,
001129
«0301,
008969
00197,
« 0616,
01398’
0283,
010629
022940

«0070y
00364’
«12009
«0081,
00412'
01168’
e0154,
20508,

«0094,
00363,
2« 0053,
«0104,
« 0395,
0« 0075,
«0148,
« 0478,
«0128,
00392'
»0989,
» 0294,
«0806)
017909

DATA((CDI09(IeJ)9sJ=1426)e1I=1r

« 0056,
«0147,
« 0532,
« 0060,
« 0155,
0538,
« 0088,
« 0260,
00663,
‘0141'
e 0482,
.1198’
00249’
+ 0856,
$1719,

DATA((CD112(IeJ)eJd=1e26)9sI=1s

«0060,
00255’
00798’
«0071,
«0268,
00797’
.0112’
« 0389,
« 0926,
001969
00747,
01436’
00283’
01225,
2373,

«0070,
004829
01240,
00081’
« 0520,
01220,
« 0153,
«0610,

c0149’
«0363,
«0053,
«0163,
« 0399,
000759
Q0216’
00492,
«0120,
«046T,
«1019,
«0290,
« 0968,
1842,
5)/

« 0057,
'02200
« 0535,
00060’
00233,
00543,
«0088,
00342’
00674,
.0141'
« 0599,
012269
00242’
009889
01775’
5)/

0060y
0368,
00802’
e0071,
« 0366,
'0817’
00113’
e0475,
'0957'
«0196,
00862,
e1473,
002909
«1380,
026452,

DATA((CD11S(1vJ)eJ=1926)91=195)/

20070
00595’
01252’
000810
e 0624,
01247,
001539
00706’

0210,
-0320'
000539
0228,
00401’
000750
«0283,
00573’
00118'
00541l
«1155,
002959
01136’
« 2094,

« 0058,
« 0286,
« 0539,
000619
003019
e 0546
« 0087,
00424,
007179
«0147,
.0714'
013079
e 0246,
011079
.1927’

« 0060,
004819
00814'
000719
00448!
00851’
00113’
« 0559,
-1074'
00196’
« 0977,
01597’
« 0297,
.1536’
2679,

«0070,
«0704,
012259
+00832,
.07239
012599
«0153,
.0803’

« 0269,
« 0282
00053!
00285’
.0374'
00075’
.0344’
00640
«0122
.0627’

.01226'

003020
013049
e 22T0

« 0060
c0348'
«0491
« 0063,
« 0364,
00527'
«0087»
005019
0765,
00153,
00821’
01322l
« 02609
-1226’
« 1987,

00060'
00564’
007840
100719
«052])
008399
e0115,
00630!
1090y
«0198,
01080’
016489
«03189
01688!
02759’

00070'
« 0812,
«1123»
e 0084,
«0808»
.1169’
00154’
-0900'

003189
002479
00053’
.0327’
003“39
e 0075,
+0380,
00700’
00126'
00734’
01287’
« 0324,
01415,
026449/

.0062’

00400|

‘0433,
n0065,
.0“18’
» 0485,
00089’
00538,
« 0788,
0166,
009229
01336’
002929
.1345’
1934/

« 0060,
00642’
00704’
00071'
0591,
e 0777,
0120,
00695’
01102’
e0204,
1157,
01671!
«0374,
«1820»
«2868/

20070,
«0920,
01023’
000949
« 0892,
01058’
0164,
» 0993,

00346,

«0053,
« 0354,

«0075,
00410,

001400
«0813,

«0367,
«1523,
«0064,
« 0434,

«0066,
« 0451,

«0090,
00576,

«0188,
« 0985,

.03909
01464,
«0060,
« 0694,

«0074,
006490

.0128,
«0756,

«0243,
01234,

« 0535,
«1952,
.0076’
«1005,

0114,
'0974'

« 0206,
«1076,

29
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.1158’
« 0220,
«NST79,
01533’
»0328»
« 0934,
22324

(620 IV B - S VY

01208i
.0238¢
00703'
1610
00334’
01108’
024299

012579
00247’
« 0826,
01673!
« 0343,
01281’
02501’

«1300,
002519
00949’
01713'
+ 0349,
+1459,
«2553,

01332.
002559
01070!
1752,
« 0362
+1638,
.2604’

DATA((CD118(IvJ)sJ=1426)91=195)/

« 0084
e0317,
011959
00085’
« 0358,
1292y
00165’
00488’
«13685%
-02649
.0856’
018629
00396’
.13089
«2965)

NN S WWWMNNIN -

DATA((CN121(19J)eJ=1926)91=1

00092'
00372’
01455,
00109,
«042Ty
01525'
00211’
<0626
«17150
004339
1088
#2195,
006619
01684’
03047’

U N WWWNNN - -

DATA(XMI(J) 9U=1926)7639¢59e69¢659eT9e7259e75947750

e 0094y
00432’
01240'
« 0099
« 0468
«1333»
c0192'
e 0610
01427,
00341'
« 0998,
.19309
00511'
015279
.3050'

-0107,
005009
01530'
<0125
005559
01605’
0023“’
.0761!
<1778
00485'
01225’
e2269
006960
918639
3112y

000991
00542!
01284’
0107,
.0591 ’
«1371,
00206'
.0733’
014869
«0380,
01139’
019769
2« 0568,
e 1746,
« 3085,

00114’
« 0634,
016059
00133,
00681’
<1685,
00246'
« 0897,
018420
005119
01362
'23439
« 0714,
020410
03177’

«0101,
0« 0646,
1328,
00111’
00712|
01410’
00213'
« 0855,
01545!
0399,
01281’
.2022!
.0597'
« 1964,
031200

00118’
« 0756,
.1680.
00137’
«0808,
1750,
00252,
21027,
«1905,
« 0528,
«1500,
02410,
e 0722,
02219’
03218’

00104’
00751'
01373’
.0114’
0818,
01449,
«0219,
0959,
01605’
« 0419,
01399'
030689
e 0625,
02183’
¢3155,

v5)/

00123’
« 0882,
.1717'
00141,
«0938,
01782'
00257,
e1156,
01950’
00560’
016399
024619
008070
023899
3256,

«1380,
00258'
01187’
«1827y
00385’
.1800!
02716’

«0105,
« 0848,
e 1443,
«0116,
009239
015061
002230
01053’
1679,
«0430y
-15079
02171'
00640’
02365’
032069

00129'
01010’
e 1780
«0146,
01069!
.1842’
002639
01285!
020290
005920
017789
« 2581,
« 0988,
02554’
«3390,

01329’
«02T4»
01288’
017859
.0469’
01949’
02743’

00108’
009429
e1451y
00120'
01023'
01512’
00231’
01146’
01700'
« 0450,
01615’
02198’
00679’
02515,
032469

«0138,
01138’
«e1780y
00156'
e1194,
'1842’
00282’
014019
e 2047
« 0658,
« 1898,
02557’
01165'
02719,
¢3340

012589
00340,
01373’
017119
006039
2098,
02771/

0129,
.10359
#1451,
+0151,
e1112
01518!
002579
e1240,
01700’
2« 0579,
e1713,
«218B2,
008579
02665’
«3282/

00164'
01246’
«1780,
00199’
.13140
-1842’
« 0355,
«1515,
« 2064,
«07TTy
«2001y
«2533)
«1337,
02884’
«3291/

& ¢B81eB25¢e851¢8759¢990925910959¢975914091002591.0591.075,
&101'1012591.15'103’10459106/
DATA(CLI(J).J=199)/—.49-0290009.2004’.69.89100!102/

DATA(ALPI(J)9J=197)/=4e09=2e0900092¢094.096.098,0/

DATA(CLIT(J)9J=195)/0e09029449¢69.8/
IORDER (1) =I0RDER(2)=1

IPT (1)

= -1

IF (IKEY .EQe 2

IF (TR
IF (TR
IF (TR
IF (TR
IF (TR
IF (TR
IF (TR

.LT. '04
eGE, 04
+GE, 06
«GE, +09
«GE, 12
«GE. <15
«GE, 18

) GO TO 1000
) GO TO 9

.AND.
«AND.
«AND,
.AND.
«AND,
»AND.

TR «LTe
TR .LT.
TR «LT.
TR «LTe
TR LT
TR oL Te

«06)
«09)
«12)
«15)
«18)
«21)

GO TO
GO TO
GO TO
GO TO
GO TO
GO TO

oM eE W~

« 0457,
«1456,

e 0760,
«2219,

«0202,
01129'

« 0255,
01202,

« 0364,
«1309,

« 0715,
01791’

010840_
«2815,
« 0256,
«1351,

.0295'
1434,

20496,
1628,

« 0939,
02105,

«1508,
«2982,



1000

90

10

IF (TR +GE, «21) GO TO 7

CALL IBI (74ALPIs269XMIa79CL104sIORDERSIPT9AA9XMeCLFTO0GyIERR)
CL=CLFTO04

GO TO 400

CALL IBI (7¢ALPIs269XMIyT79CL1049IORDERYIPTsAAyXMsCLFTO04 9 IERR)
IPT (1)==1

CALL IBI (7.ALPI9s269XMIs79CL106sTORDERYIPTsAA9yXMsCLFTO69 IERR)
CL=CLFT04 + (CLFTO06-CLFTO04)#((TR=404)/(e06=,04))

GO TO 400

CALL IBI (7sALPIs269XMI474CL1069I0RDERYIPTyAA9XMsCLFTO064IERR)
IPT (1)==~1

CALL IBI (74ALPI9269XMI474CL1099I0ORDERYIPTsAA9XM9CLFTO09yIERR)
CL=CLFT06 + (CLFT09 = CLFT06)#((TR=¢06)/(,09=406))

GO TO 400

CALL IBI (79ALPI+269XMIs79sCL1099IORDERYIPT9AA9XMeCLFTO09yIERR)
IPT (1)==1

CALL IBI (T79yALPIs269XMIs7+sCL1129IORDERIIPTyAA9XMeCLFT12yIERR)
CL=CLFT09+ (CLFT12=CLFTO09)#((TR=¢09)/(e12=409))

GO TO 400

CALL IBI (7¢ALPI¢269XMIe7+CL1129TORDERVIPTyAAsXM9CLFT1291ERR)
IPT (1)=-1

CALL IBI (79ALPI+269XMIs79CL115+I0RDERIIPTsAAsXM9CLFT159IERR)
CL=CLFT12 + (CLFT15=CLFT12)#((TR=,12)/(s15~-,12))

GO TO 400

CALL IBI (74ALPI1+269XMIs74CLI159yIORDERIIPTsAAsXMsCLFT1Sy IERR)
IPT (1)=-1

CALL IBI (79ALPI¢269XMIsT9sCL11ByIORDERIPTsAA9XMyCLFT18,IERR)
CL=CLFT15+(CLFT18=CLFTLIS)®#((TR=al15)/(s18~4,15))

GO TO 400

CALL IBI (79ALPI9269XMIe7eCL118B9sI0ORDERyIPTsAAYXMsCLFT]18yIERR)
IPT (1)=-1

CALL IBI (T7+ALPI926¢XMI 4T 9CLI219sI0ORDERYIPTIAAIXMeCLFT2149IERR)
CL=CLFT18+(CLFT21-CLFT18)#((TR=418)/(+21=,18))

GO TO 400

CALL IBI (79ALPI4269XMIsT79CL1219I0ORDERYIPT9AA9XMoCLFT21y IERR)
CL=CLFT21

GO TO 400

CONTINUE

IPT (1)==1

IF (TR «LTe ¢04) GO TO 90

IF (TR oGE., «04 oANDe TR oLTe «06) GO TO 10

IF (TR «GE, 06 oANDe TR oLTe «09) GO TO 20

IF (TR oGE. 09 LANDe TR oLTe ol2) GO TO 30

IF (TR eGE, 12 «ANDe TR oLTe o15) GO TO 40

IF (TR «GE. ¢15 «ANDe TR oLTe «18) GO TO S0

IF (TR «GE, ¢18 AND. TR oLTe «21) GO TO 60

IF (TR «GE, «21) GO TO 70

CALL IBI (269XMI999eCLI269ALP104sIORDERsIPT9XMeCL9AAOG IERR)
AA=AAQ4

GO TO 400

CALL IBI (269XMI9+99CLI9269ALP104yIORDERyIPT9XMsCLyAAOG s IERR)
IPT (1) = =1

CALL IBI (269XMI999sCLI269ALP106¢sIORDERIPT9XMyCLsAAO6y IERR)
AA=AAQ4 + (AADS~AADG4)#((TR=,04)/(.06=404))

GO TO 400



20

30

40

50

60

70

400

91

201

11

2l

31

32

CALL IBI (269XMI999CLI9269ALP1069yIORDERyIPTsXMyCL9AAO6YIERR)
IPT (1) = =1

CALL IBI (269XMI+99CLI»269ALP1099I0RDERsIPT9XMyCL9AAO9y JIERR)
AA=AAQ6 + (AA09 ~ AAD6)#((TR =.06)/(.,09-,06))

GO TO 400
CALL IBI (269XMI999CLI269ALP109¢I0RDERyIPT9XMyCL9»AAO09sIERR)
IPT (1) = =1

CALL IBI (269XMI999CLI®269ALP1129yI0RDERsIPTyXMyCL9yAAL12yIERR)
AA=AAQ9+ (AA1Z2-AAD9)#((TR=409)/(e12~.09))

GO TO 400
CALL IBI (269XMI999CLI9269ALP112+I0RDERyIPT¢XMyCL9AAL12yIERR)
IPT (1) = =1

CALL IBI (269XMI999CLI9269ALP1L1SsIORDERYIPTsXMyCL9AALISyIERR)
AA=AA12+ (AA15=AALI2)#((TR=,12)/(s15~,12))

GO 70 400
CALL IBI (269XMI999CLI264ALP1159yTORDERyIPTyXMyCL9AAL1SH»IERR)
IPT (1) = -1

CALL IBI (269XMI999sCLI269ALP118yTORDERyIPT9XMyCL9»AAL1BSIERR)
AA=AA15+ (AA1B=AA15)* ((TR=e15)/(e18=,15))

CALL IBI (269XM1+99CLI9269ALP118yIORDERSIPTyXMyCLsAALByIERR)
IPT (1) = =1

CALL IBI (269XMI999eCLI9269ALP12)1+I0ORDERsIPTyXMyCL9AA2]yIERR)
AA=AA18+ (AA2]1-AAL1B)# ((TR=418)/(e21=-418))

GO TO 400

CALL IBI (269XMI9s9eCLI269ALP12]1yIORDERIPTsXMeCL9AA2LsIERR)
AA=AA2]

CONTINUE

IPT (1)=-1

IF (TR «LT, ¢04) GO TO 91

IF (TR +GE, +04 +AND, TR +LTe 06) GO TO 11

IF (TR «GE, ¢05 ¢ANDe TR +LTe «09) GO TO 21

IF (TR «GE, ¢09 4ANDe TR +LTe «12) GO TO 31

IF (TR +GE, ¢12 <ANDe TR «LTe o15) GO TO 41

IF (TR «GE, 15 «AND, TR oLTe ¢18) GO TO 51

IF (TR «GE, ¢18 oANDs TR «LTe o21) GO TO 61

IF (TR o.GE, +21) GO TO 71

CALL IBI (5¢CLII9269XMI¢SsCD1049I0ORDERSIPTeCLeXMeCDRGOG4 s IERR)
CD=CDRGO04

WRITE (6,201) TR

FORMAT(#0THICKNESS RATIO=#,F5,3¢% IS OUT OF RANGE,

&#/% THE VALUES FOR T/C=,04 HAVE BEEN RETURNED#)

GO TO 250

CALL IBI (5¢CLII269XMI454CD1049I0ORDERYIPTsCL9IXMsCDRGO4yIERR)
IPT (1)=-1

CALL IBI (SeCLII9269XMI454CD1069sIORDERIPT9CL9XMsCDRGO69IERR)
CD=CDRG04 + (CDRGQ06=-CDRGO4)I#((TR=,04)/(,06~,04))

Go TO 250

CALL IBI (5¢CLIT¥269XMI4S+sCD1069yI0RDERsIPT9CL9sXMeCDRGO69IERR)
IPT (1)==1

CALL IBT (54CLIT9269XMI¢59CD1099IO0ORDERSIPTyCL9XMeCDRGO9yIERR)
CD=CDRGO06 + (CDRGO09 = CDRGOG)# ((TR=,06)/(,09=+06))

GO TO0 250

CALL IBI (54CLII9269XMI95S9CD109sI0RDERWIPT9CL9XMeCDRGNIy IERR)
IPT (1)=-]

CALL IBI (S5¢CLIT9269XMI¢59yCD1129I0RDERYIPTeCLIXMesCDRG12yIERR)
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CD=CDRG09+ (CORG12=CDRGOS)# ((TR=e09)/(e12-409))
GO 70 250

41 CALL IBI (54CLIT4269XMI95¢CD1129IORDERSIPToCL9XMyCDRG12y IERR)

IPT (1)=-1

CALL IBI (54CLII269XMI¢S5sCD1159IORDERYIPTsCLXM9CDRG1SyIERR)

CD=CDRG12 + (CDRG15-CDRG12)#((TR=,12)/(415=412))
GO TO 250

51 CALL IBI (5+CLII+269XMI95+CD115sIORDERyIPT9CL9XMsCORG15¢IERR)

IPT (1)=-1

CALL IBI (5+CLIT9269XMI95sCD1189I0RDERYIPT+CL9XMeCDRG18yIERR)

CD=CDRG15+ (CORG18~CDRG1S) #((TR=,15)/(+18=,15))
GO TO 250

61 CALL IBI (5+sCLIT+269XMIy54CD1189yIORDERsIPTsCL9XMsCDRG1By IERR)

IPT (1)==]

CALL IBI (S¢CLII269XMI959CN1219yI0ORDERSIPT9CL9XM9CDRG21yIERR)

CD=CDRG18+ (CORG21~-CDRG18B)# ((TR=+18)/(e21=,18))
GO TO 250

71 CALL IBI (SsCLIT9269XMI954CD1219TORDERyIPTsCL9XMsCDRG21yIERR)

CD=CDRG21
IF (TR «GT, ¢21) WRITE(69204) TR
204 FORMAT(®#OTHICKNESS RATIO=#4FS.39% IS OUT OF RANGE.
&#/# THE VALUES FOR T/C=,21 HAVE BEEN RETURNED.#)
250 IF(CL «GT. .8) GO TO 251
RETURN
251 CALL COMPUT(DsXMsALTSCOR9sTRyAA9CDTsCLsCDyCLDES)
CD=CDT
RETURN
END

SUBROUTINE AERO2(XLDeCLCDyXMyAAyIKEYsTRyCLDESyALT9CORD)

THIS SUBROUTINE IS DESIGNED TO COMPUTE THE AIRFOIL
CHARACTERISTICS FOR A 16 SERIES AIRFOIL WITH A GIVEN CAMBER,

THIS SUBROUTINE RELATES CLsCDsCL/CDsMACHsT/CoAND ALPHA,
IT REPRESENTS THE DATA OF A 16=-2XX AIRFOIL,

XM=RELATIVE MACH NO, AT BLADE ELEMENT
AA=ANGLE OF ATTACK IN DEGREES
IKEY1: CL=CL (MACHyALPHA,T/C)
¢! CD=CD(MACHsCLsT/C)
sXLD=CL/CD
IKEY2: ALPHA=ALPHA(MACH,CL9+T/C)
¢ CDO=CD(MACHYCLsT/C)
¢XLD=CL/CD
TR=T/C

DIMENSION JORDER(2)9IPT(2) ¢yALP204(26499)ALP206(2649)
& ALP209(26+9)sALP212(2699) 9ALP215(2699) +ALP218(2699)
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-0234'
-.144,
'02561
-.0369
0066’
=el24y
0242'
03099
0098’
v 4RBo
0529'
e 286,

0744’
0724’
9456’
0955'
08869
«609,
1.106,
«98T,
0744'

'0206,
-02580
'03239
-0023’
‘00869
'01579
02264
0199’
0069’
e478y
0427’
02209

0729’
0619’
0391’
0931'
0759’
05479
1.074%,
0879’
.6859

—.199.
-03069

-.234’
-e148
~e262
’0037’
0056’
'olSl'
.250'
0281’
-00069
.497'
0512'
0137’

0761’
0714’
0277'
.973’
08719
e402y
1,099,
0977'
0535'

‘02060
-0303!
-.284’
-.022'
-.135’
-«136
«229
0164y
-e 015,
«489,
04069
0115'

0746,
0597’
02559
09380
07370
0404
1.0600
0854’
«528)

-.206’
-02970

& ALP221(26499)sCLI(9) 9XMI(26)9ALPI(T)+CL204(T926)
& CL206(T7926)9CL209(7+26)9CL212(T926)9CL215(T126) 0
& CL218(T7926)9CL221(T926)9CD204(5+26)9CDR206(5926)
& CD209(5426)9CN212(5426) 9CD215(5+26) 9CD218(5+26) 9
& CD221(5+¢26)2CLIT(5)
DATA((CL204(19J)sJ=1926)91=104)/
1 =+2329 -.237y -.238y =-,237, -.235,
1 =¢230y ~e2209 =,203y =-4181y -,159,
1 =171 -0165’ =160, '0157g -e162,
2 -0019! -.0259 -.028’ -00319 -0034’
2 =e032s =,019¢ L0059y ,029y L0054,
2 40279 4035y L0439y L0447, L0036,
3 <188y L1969 L2139 224 <236,
3 .2739 .281’ 02919 0302’ .3109
3 0247! 02659 02851 .28q9 0277’
4 04120 0427’ 0450’ 04629 04799
4 0526’ 05389 05509 0553, .5“59
4 «499, «51 7 e933, «eD40, «e508,
DATA((CLZ204(19J) sJ=1926)0]1=547)/
5 o596y 629 668, ,693, 727,
S 07919 0731' .7709 .757, 01409
5 0711’ .725’ 0749' 0764’ 07309
6 07841 0827’ 0868’ 08949 0935’
6 «958, 09450 e932 0917' 0902’
6 860, .88l «906, «918, e B84,
T 4922y 49739 1,040 1,0854 1lelll,
7 1.0579 1,043y 1,029y 1,014, 14000,
7 09779 OQQ6' 1.022’ 10034! 09999
DATA((CL206(19J)9U=1926)91=194)/
1 -02069 -.2060 °02069 '0206’ -0206'
1 -0209' ‘.209' -.211’ -.212, '0222'
1 =,277y -0261’ -.249, --256’ -e2T1,
2 ‘oOlS' —00?1' -.024’ -.025, ‘0023'
2 =e02%9s =4029s =,0259y =.025y =o4041,
2 -e (194 -0075' ’-0699 -'082’ '.097’
3 « 172 01839 e200, 209, «219,
3 <249y 258y (2689 4266y o237,
3 « 2069 0226' e227 0211, olqlt
& 3769 44039  o42Te 44Ty G467,
4 eD23 «535 «523 e 496, 0462’
4 0448 - eaTlhy e&48, 0G4y
DATA((CL206(19J)9J=1926)91=549T7)/
5 e 564 0617’ «658, «681, 07119
S «Tbby eT19 e694, «669, «644,
5 46409 664y 6644 L,635, 598,
6 e 736 .793’ e840, 08789 09159
6 +875y .852y .829y .805, .782,
6 «TR6 0804’ «801, 07839 .709’
T <864 «930, e999, 1.03%, 1,071,
T 140039 +979s 9549 49299 +904,
T 896y ,920y 4,917y 4892, .B62,
DATA((CL209(IsJ)sJ=1926)91=194)/
1l =4174y “0183’ -,183, =-.183, -.1939
1 =e2641 -02549 =268, ’0282, ~e2095,
1 =4214> '0220’ =e2269 =42329 =236,
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'0258'

-.264'

-.233'
'0165'
=-,P62y
-+,038,
«036,
-«153,
0257!
«2559
-«015,
«507,
0494,
0106/

« 71809
'7059
0214’
0980!
« 856,
«319,
100859
09719
«430/

-.207'
-.333,
~e22y
'00239
-elély
'01141
0234’
e160,
-4025,
05009
«406,
« 096/

« 758,
05929
0203'
09220
« 740,
.315’
1.041,
08Q7'
«430/

’0217'
-0253’
-0264,

-0232!
“0176'

-.036,
021,
02659
«236,

«516,
0489,

e 791,
«703,

«970,
e 849,

1.071,

971,
-.208.
"0307'

-.023,
'0118’

«239,
0181!

.512'
424,
« 155,
.610’

+«899,
« 758,

1.022’
« 865,

‘0229|
'02319



2 =,012y =4012y =,012y =-.012y ~-,018,
2 =.049, ‘.060! ’00729 '0084’ -«105,
2 =,0219y =402%9 =,038y =4049y =,061,
3 +153¢ L159y L1169y L1174, 183,
3 <2189 .2219 42019 o154y 4107,
3 +1629 L157s 4142y o124y 4107y
4 43519 4379y L4039 4416y 4434,
4  L4T4y L4509 o394y 4339, 283,
4 43569 o342y 4318y 4293y 269,
DATA((CL209(I9J)eJ=1926)91=59T7)/
5 5223 5529 584y 603y, 4629,
S 631y o591l ,5509 4509, 468,
S5 «5309 .S516¢ 4909 L4649 4438
6 .697, 07369 .788’ 0819' 0855’
6 JT6Ty 7239 ,678¢ 46349 590,
6 ,6T69 46639 ,6429 L4618y 4593,
T «8B1T7s 8709 9309 +4972y 1,007,
7 0860’ 0817’ 0775! |732' o684’
T e 758 o748 e 730y «710 «689,
DATA((CL212(19J) e J=1926)91=194)/
] =e207y =203y =,201y ~.198y =.195,
1 =42200 ‘02589 '.335! -.4109 “e%443y
1 =e2709 =,280s =,289, -.298, -e306,
2 =u0249 =,021l9 «4021y =,0209y =o017»
2 =.0239 =,052y =,123y =42029y =4239,
2 =«1109 -,120, -.1309 '0141’ -e1509
3 e142y 0149, 0164’ 0172' 0182’
3 e187> 0151' 00819 00129 ‘0023'
3 .1069 0096’ .0859 .075’ 0064'
4 03289 .34b9 03599 .3689 03789
4 « 361, e312 0253' 01969 e162,
4 o284y L2699 42559 241y #2279
DATA((CL212(I9J) 9 J=1926)91=5+7)/
5 04769 .505’ 0527’ 0540, 0561’
5 507y 44449  ,381ly 43239 4302,
5 0430’ .4159 .401! .386’ 0372'
6 6139 (6539 ,T00e 7269 47589
6 0626’ .570’ 0514’ 04609 0443’
6 5629 ,547T9 4531y #5159 «500y
7 0743! 0791’ 0839’ 0871' «910s
7 .,680y ,623s ,5669 ,514y .499,
7 «6299 .619' 0608, «598, 0588,
DATA((CL215(19J)sJ=10e26)91=194)/
1 ‘02129 -.2179 -.227’ --2319 ‘0239’
1 =e3409 =o4179 =,5059 =,519y =,492,
1 -02499 ‘0250’ --251’ ‘0253' --254’
2 -.046’ ".052’ "0058. ".062! "0067’
2 =e1669 =,23%y «¢29Ty =4321y =¢301y
2 -4083, '0088’ '.092’ -.0959 ~e097,
3 01069 .1169 01219 .123’ 0130'
3 « 088 0209 =407Te =olléde =-4081y
3 <0609 L0559 40500 4046, L0641,
4 4288s 3099 3249 33449 o343,
4 0276' .174' 0090’ 00759 01099
4 e2299 «2209 o212 e204, «196

--0229
-e120y
-e1079
0188,
0060’
e010y
04420
.255’
«156,

0645'
.432’
316,
08719
567,
0468’
0992’
« 653
«585,

-0194,
".4099
'03429
-0015’
-e2129
-01979
«186,
0001’
011
«387,
.185!
0157!

05719
.337’
0292
e 780
2476,
0417!
09039
«533y
0525’

“e243,
-¢419’
=260,
~«070
-.238'
-01109
0135!
-00229
o012,
«348,
01789
-154,

-e027
-e102
-.132'
01949
0064'
~-e 0259
o451y
.269’
01090

06619
«435,
-247'
«858,
0583’
«377»
«968)
e660
0498'

-.1929
-¢333,
~¢359
-0013,
‘.171'
-02179
0191'
0045’
'00209
0395’
«230
«107

«e584y
385,
02339
07799
0517’
¢349,
0852’
578
0474’

~e24T
=e311»
--265’
‘.073’
~0118’
-e1200
0139'
« 034
~e004
.353’
«236
.120’

~s 032
‘00680
-0141’
0202’
00999
-.025’
l465’
0301,
« 092/

« 678,
e4T9,
.204'
«828y
0622
«308,
0935,
¢ 698,
0420/

'01929
"|280,
-.364'
-«010,
'ol30l
-.220’
0196’
.088'
—.028’
.404'
02749
«080/

«599,
2429,
+ 185,
« 713G,
0556’
0301’
« 795,
0622
424/

'.253,
-+239,
-.270’
-00799
~e073,
-+131y
«137,
-061’
~,011,
0349'
0249’
0« 096/

".037’
'0035'

«210,
olaoo

478,
«337,
0670'
«517,

« 797,
«657,

.902’
o737,

'0197’

-.260.

-0011'
--098’

0198’
01159

03999
297,
571,

442,

«682,
0573’

97389
.639,

-.284’

-.248'

-e078,y

01249
2064,

239,
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DATA((CL215(19J)9J=1926)91=5+7)/

S  431s L458s L4485y ,503y 527,
5 « 385, .3079 .226' 0196’ e2309
5 0357' .346’ .335’ .326’ .317,
6 5549 584y 461Te L641y 0685,
6 o4Thy 0392’ «313, 0288' 0330’
6 4489 L4409 4432y 4249 4416
T 6599 6959 ,L,7359 L7669y 805
7 0525’ .4449 0365! 0347' 0378!
7 05149 .508’ .502' .496’ 04909
DATA((CL218(19J)sU=1426)91=194)/
l '0212’ -.2219 -.2409 -0254' '.273’
1 =e421ly =o463s =44909 =4473y ~a410,
1 =.272y =4272 =~e273y =e2T4y =e275,
2 ~e058y =,058y =,065y =072y ~o0809
2 =254 -03019 -e324, -e278y -0215’
2 =elléy -.1159 -01179 ~+118, ‘01199
3 « 093 .104’ 0112’ 01169 01229
3 ~¢091y =o1529 =41829 =41539 =e076
3 .0259 L0229 4019y 4017y 015,
4 0268 .276’ «287» 0293’ 03009
4 « 086y « 0269 =,012y «016, «098,
4 41929 J1B7Ts o182s L1769 171,
DATA((CL218(19J) sJ=1926)91=5+7)/
5 «413s 0425’ 04379 04459 .457’
5 o222 1609 e115y 0142 e229,
5 03089 .302’ .2969 0289’ .282.
6 0504’ 0537, .565’ .588, 0623’
6 4301y o238y 2039 +4227s +310
6 03909 0381’ .373’ 0366' 0359'
T 6009 o639 683y 713, +738,
7 0351’ -2739 .232’ l255’ .338'
7 0424y .415’ o407’ .3990 0392'
DATA((CL221 (I9J)eJ=1926)91=194)/
1 -02669 '0263’ -.253’ -0239' '0226’
1 =¢3729 =e434s =,421y =339y =e257,
1 ~e2300 --2379 -02439 -0249’ “02559
2 =.111 ‘clls’ ~e1029 =086y =o065,
2 '0239’ -.2919 -.277' '0203’ -0129’
2 =e101ls =4109 ~ell7y =41269 =4135,
3 .069y .0T7ley .072s 078y L0087,
3 ‘01249 —.176’ -.154’ -0054' 00519
3 .054’ .046’ 00399 '031’ 0025'
4 «239, .226’ 0233, 0246! 0250’
4 =-.013 -0059’ -0050' 00489 0148'
4 «1519 0141l «135, «128, e 122
DATA((CL221(1+J)sJ=1926)91I=5:7)/
S o370s .364s o374y 4383, 387,
S 1019 044y 2061y o151y <257
S 42609 2529 42439 2359 4228,
6 «e420 0433’ 04719 0498’ 0511’
6 o144y L1159 4137y +230s 323
6 .321’ .314’ 0306' .299, .292’
T 24959 .5339 .5869y 6259 +622
7 0190’ .144’ 0159' .255’ 0358'
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«537
e295,
« 268,
.690’
0397.
0374'
« 798,
e 448,
04619

283,
«339,
0282’
« 087,
«157,
-129’
«125,
«003,
00039
0299!
176,
0142’

«452,
03059
0244’
«598,
+ 382,
0319’
« 5685,
04189
«350,

0226'
0213’
02639
00599
0071!
01679
«083,
«084,
«000,
0237’
0178'
« 095,

+379,
287,
«190y
04799
«357,
«256,
.574'
.385,

-5249
0354!
e235
0671’
.452’
«34Ty
0762'
05089
0442’

+298,
« 286
0284'
.101’
0117’
0137’
0115’
0034,
00089
0 26T
0208'
.116’

«4089
.328’
0214’
0524'
+415y
02889
«612
0449,
«e314y

0234y
.210'
e 268
0072
00769
0167’
« 069y
00789
0006'
0196|
e176y
.0820

«344,
«28B61
«168,
04179
0354’
« 240y
«4829
0381’

«496,
'378,
'213’
o627y
0465,
¢330,
o687,
05270
o434/

0327
o274y
02919
e150,
o1llly
c1379
0046’
«031,
.008,
.208’
-2039
«100/

0346'
03219
0192’
«450
04069
0259’
0525'
04411
«281/

.256’
02169
«2759
«107,
« 084,
«167
« 021,
« 070y
0007’
0125'
.169’
«072/

0277’
0277'
o157’
« 337y
« 344,
0223’
0385’
« 373

0454,
0367,

555,
457,

.606’
e521,
2374,
.273,

«203,
01139

.022,
« 028,

0147,
« 197,
0284’
03159

03750
«398,

« 438,
«432,
312,
0223,

0164,
« 092,

0039’
062,

e 054,
01609
01859
e 269,

0243,
.332’

287,
« 366,
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.3589 0351’ .3439 03369 03289
DATA( (ALP204(J9N) 9N=199)9sJ=1913)/
-5.58) -3.709 =1.82 011' 1.89,
-5054, -3l6b’ "1.77’ 003’ 1.77’
=554y =3,6%9 «1,77Ty =411y 1.54,
=5.58¢ =3.,649 =1,769y =419, 1,48,
~5e649y =3,659 =1,759 =,27y 1435,
'50689 -3.609 “10740 "0309 10289
=5e69y =3,6D9 =1,74s =435y 14210
=5¢T1ly =3.609 =1,T4, -¢39, lelb
-5.71’ '3.679 «1.,76, -~e43y 1.089
-5.729 -3.70’ -1.79’ ‘048, 1000'
=5,799 =3,809 =1,R7y =,54, «93,
=5.89y =3,97s =2,059 =464, e84,
~6,09¢ =4,18Bs =2,28, -e 15, o 78y
DATA((ALP204(JsN) sN=199) 9J=144926)/
'6.26’ -4.38’ -2.510 -086’ .77’
~6,449 =4,53y =2,63y =.90, o83
=6.47y =4,519 =2,55y =,72y 1.03,
-60349 '4.35' ‘2.369 ‘050’ 1.21,
=6,2Ty =4,249 =2,21y =433, l1.30,
=643)y =4,299 =2,2T7s =443, l.71,
=64359 ~4,39%9 =2,35, =57, 1.07,
-6.36' -4.39’ =242 -0709 093,
=6e38y =4,4d9 =2,464 =,T4, « 88,
-6040’ -4038’ “20369 '0640 10069
'6.18! -3.15’ -088' 1009' Jo349
-6.“99 ’2.88’ .089 2090' 5.97,
“6.539y =2.869 e25e 3074' 7046'
DATA((ALP206(JsN) 9N=199) yJ=1913)/
-6,039 -3.94’ -1,84, - 2e26y
'6.109 ‘3.949 -1.790 015' 1.979
‘6013! -3.93’ -1.790 000, 1.76'
‘6.149 -3093, -1.79' '0089 1061,
-6,120 -3.93’ '1.810 '016' 1046'
'60129 “3.93’ -1.810 ~0199 1.399
=611y =3,93% =1,82y =.23s 1.32,
‘6.10’ '3.920 -].820 ‘026, 11259
-6.08y =3,919 ~1,82y =,30y, 1,18,
-6n06' -30909 -1.820 -.369 1010'
~6.0R8y ~-3,909 =1,82s =441y 1,03,
'6003! -3.88! -1.830 ‘046’ 10040
-6001' -3.87' -1.83' “.45' 1017'
DATA((ALP206(JaN) sN=199) 9J=14+926)/
=5¢979 =3.769 =1.71s =427y 1.45,
=54659 =3,339 ~1,40, e0ly 1a76,
fS.lS' '2.77’ -1.109 0309 1.95!
'4.70’ -2061' ‘1.06! 033’ 1.95,
-4.98’ “2.87’ -1021’ 0160 1.80'
-5.34’ -3.16’ -1.37’ '004’ 1.60!
=549 -3134’ -1.50' -e17, 10410
-5.68’ “3.469 -1.530 -.180 1040’
-5.66' ’3036, ”1.449 -.08' 1.59’
-5.48' '3.18’ ‘1.339 0080 1.87’
=44939 =2,529 =,61ly 174y 4,12,

0288!

4404y
3071'
30381
3.19'
2,98,
2088’
2.78’
268y
2.61’
2.56,
2.510
2445,
Cebby

2056’
2073’
2,87,
3.00’
3,04,
2.959
2080’
2.62’
2¢54
2083’
5,88,
8.989
11.06'

4.42'
3.84!
3,50,
3.31,
30090
2.97’
2486
2.78'
o720
2.70’
2.71'
2.90,
3020’

30529
3.809
4,04,
40119
3.89,
3.589
3.33,
3.33,
3.63'
4003'
677

0269’

6.23'
50739
5.32'
5.06'
4070'
4453
4437
40209
4e100
4.11'
40239
4037’
4e54

4074’
4494
5-109
5.26’
5-339
5019’
4.969
4465
4.47’
4491
80830
11.98
14.67’

7000’
6010’
5056'
50219
4e87y
40709
4056’
4051'
‘0.63’
4.85'
5.220
5057'
5093'

6-30’
6.68'
7.08'
7.12'
6.799
642590
5.949
5.99,
60319
6,90
9067’

«253/

90139
8437,
Te53y
7.119
60749
6.60’
6.43’
6.38’
6-599
6-85'
Tel2y
Tet0y
7.71'

8000'
8.26,
8443
8.50y
B.48
8.39’
8007’
7.62'
7041’
8.02’
11.79,
14.99,
18027’

10.130
9002'
He 01’
7.5‘;'
7.09'
60979
7.02’
Telly
7064'
7.95’
8.33’
BeThy
9.15'

9457,
10.02’
10.50'
10.86!
10,52,

9.89'

9,38y

9.43,

9,98,
1044,
12057’

12.03,
11.11,
9086’
9.20’
9.01,
9,25,
9,60,
10.19’
10,55,
10.89,
11.200
11.53,
11.84/

12.08,
12.22'
12.21,
11.98,
11.75,
11,81,
11.55,
11,07,
10.86,
14,76,
1a000’
21.87/

13,25,
11.94,
10,53,
10,10,

9465,

9,76,
10.30,
10,67,
10.89,
11,08,
11,48,
11.94,
12,37/

12.85,
13.35,
13.91,
14060’
14,26,
13,53,
12.83,
12.88!
130659
13.98,
15,46,
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& -5.57’ -20869 o23’ 3021’ 5.95,
§ =7.209 =3,56, e4ly 3,94, 7,48,
DATA((ALP?OQ(JQN)9N=199)od=1013)/
£ =6.799 =4,32¢ -1,85, «4Ty 2457,
& =6.54y =4,20y -1,86, e3Ty 2e2by
& =654y =4,20y =1,87, «26y 1497,
& -6054’ -4020’ -1087' 021’ 1087’
§ =6,37y ~4,08y =1,.82, oléy 1,73,
§ =6.27y =4,01y =1,79, «09y 1467,
& =64179 =3,939 =1,76, «05y 1460y
& -5.989 -3.829 ‘1.73' --02' 10519
& =5.78y =3,709 -1,70, =,08, leda2,
& =5,669 =3,579 =1,63y =413y 1,42,
& '5051’ -3.449 ‘1.579 ‘.159 1.569
& =5,359 =3,3ly «1,47y =o01, 2,08,
& =5.,19s =3,17y =-1,.29, 50y 2472,
DATA((ALP209 (JeN) sN=149) yU=14+26)/
& -5.11» '3000’ -1.010 1.06' 3026’
& ‘5001’ ~2.860 -~e67, led4, 3064’
& ‘5.22’ -3.06’ -.77' 1.33’ 3058,
& -50599 -3.43, -1019' 10“0’ 3011’
& -5.7?’ -3068' -10609 0619 2.70’
& -5u93' -3.851 -1.779 039! 2.51’
& ~5.84y -3,809 =1,73, e 46y 2¢67,
& -5,85y =3,72y -1,58, 2664 24,95,
& =5.84y -3,65y -1,43, «90s 3,25,
& -50879 -3059’ —1.279 1015, 3.559
& -5,889 =3,239 =,17y 2,55y 5.11,
§ =6,069 =3,039 37y 3.32, 6,38,
& =6.,219 =2,96) 43y 3,93, 7,64,
DATA((ALPZIE(qu)9N=1.9)9J=1’13)/

& =6,11y =3,92% =-1,71, 2624 2497,
& "6.16’ —3.Q7, -1.759 052’ 2.68’
& =6.21y =3,9Y9 =1,77, 037y 2449,
& =6,27y =4,02y =1,79, 029, 2,37,
& =-6.30 ~4,006, ~-1.83, 018, 20249
& -6.30’ '40079 -1.859 0140 20149
& “6o329 -4a09' ‘1.87O .09, 2005’
& -6.299 -4.09’ -1.909 004’ 1096’
& -6,18, -4.03’ -1,89, « 02, 20019
& -5683’ "3.80, -1.78_' 015' 2.53’
& -5038, ‘3.44’ -1.49’ 0610 3033'
& ‘4o61’ ‘20739 -.790 1038, 4.299
& -3.90’ -1.989 -.119 20069 5012’
DATA((ALP212(JsN) yN=149) 9y J=14426)/
§&§ =-3,58y '1.64’ e259 20549 50399
§ =3.,919 =189y =~,01ly 2.20, 4,91,
& =4,83, =2.309 -eb2y 10689 40239
& -5060' -2093' -081’ 1020' 3.63’
& -5.73y =3.26y ~1,08, 93y 3442,
& -5.639 -3.13, -.98. 1.06’ 3.599
& =5.509 -3.00’ -.89, 1.20, 30799
& -5040’ ‘2-889 '.79’ 1.35. 3.99’
& =5.309 =2,759 =469y 1¢51y 4,22,
& -5.21’ =2.6%y =60y 1e67, 4o44,

W
o

9.16’
10.96’

4.899
4052’
4.16'
3.97’
3470,
3.56'
3.42’
3.279
3.27'
3.619
4el4,
4,78,
5.46)

6.21’
677y
6eb4
5.699
5¢19,
4,96,
5.14,
5045’
S.77»
6-15'
8.26’
9,69,
11,21,

5.819
5.289
4.,R4,
4Q659
4,40,
4-28'
40169
4.01’
40529
5.56’
7T.13,
9-319
11.19’

11.61,
10035,
8072’
7.33’
6.82,
7413,
TebTy
TeT9,
8,05,
80270

12039’
14043’

7.72’
6.96'
6-179
5082'
5.51'
5.37’
5.41'
5063’
6006'
6.71’
Tabby
8.52’
9.39’

10.47’
11042'
1l.640
10.68,
90589
9.02’
9022’
9059’
9.96'
10,31
11068’
12.99,
14,79,

8,88,
8013'
7.44’
7.02'
6055'
6.33'
6.58’
8018!
100219
1244
14,684
17000’
18059’

18,75,
17037'
15.28’
13039,
12.88'
13010’
13003!
12.99'
12387!
12.82

15.61’
17.91»

11005’
9.94’
8|99’
8.37’
Te91y
8.13’
8,58,
9021'
9Q87’

11,01,

11.89,

12064’

13.47,

14,72
16.07’
16,83y
15.959
14,58
13.90,
13.93’
l4s14,
14.30’
14.48,
15009’
16.30'
18,36,

11095’
l11.03,
10.329

9.78,

9.18'

9.58!
120059
150329
17.36,
19.85’
2223,
24469,
26400,

25.89,
21.84,
19.45,
18.94’
19,07,
18058’
18018’
17.69!
17,36,

18,84,
21,39/

14,38,
12,93,
11.80,
10.98,
10,54,
11.44'
12,22,
12095’
13,68,
15,31,
16,15,
16076'
17.55/

18,98,
20072,
22003’
2l.21,
19.58,
18,78,
18,64,
18,68,
18,65,
18,65,
18,51,
19,60,
21.93/

15,03,
13093’
13.19,
12.54’
l1.82,
12,83,
170539
22,46,
24,50,
27026|
29,77,
32,38,
33,41/

33,04,
31,40,
28439,
25,52,
25,00,
25,04,
24.14'
23,38,
22.51,
21,91,
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=4,80y =2,04y =,11,
=4458y =1.,839 o3l
~4+509 =1,79, 529
DATA((ALP21S(JsN) gN=1
'6.271 -3.86' -1.39’
-6,229y =-3,79y =-1,38,
-6005’ ~3.689 =14359
-6.009 =-3,63y -1,33,
-5087! '3.55’ ‘1032’
'50829 -3050' -1032’
=5.,769 =3,469 =1,31,
=5,699 =3,39¢ =1,27,
-5.33’ -3.04’ -1006’
~4.699y =2,39¢ =~,69,
~3.81 -1.73’ ‘0169
=299y =1,129 092,
=2.80y =,83y 1,21,
DATA((ALP215(JeN) oN=1
~3.049 ~1.08 0859
-3479y =1,65 «229
=4,92, -2085’ '045’
-5.94’ -3.53’ -.91’
-5.79' '3.44, -.90'
-5,829 =3.419y =,84,
~5.859 =3,38y «,77,
=5.879 =3,36y =~,70,
-5086’ -3.33’ -0659
-5.86y =3,31y -,59,
=5.87y =3,209y =,20,
=5,869 =3,10, 006,
=5.87y =2,9Y99 21y
DATA((ALP218(JsN) ¢N=1
=6,449 =3,84y =],23,
6,209 -3.74’ ’1028'
=5483s =3,5%49 =1,27
=5.609 =3,41l9 -1,23,
’5.3?9 -3.24’ ~1.21,
-5.19y =3,15y =1,18,
-5.04! -3.01’ -10069
=4,829 =2,569 ~,47,
~4,30, '1097' 026’
-3,759 =1,34y 1,03,
=3.229 =,6%9 1.71,
-2.92 *025’ 2.19,
-3.25, -.759 1.819
DATA((ALP218(JyN) 9N=1
=3.909 =1,78s 87,
=44,679 =2.4T9 =,04,
=5¢35s ~2,98y =,45,
=5.559 =3,09y =,44,
~5.599 =3,09y -,40,
‘5.62’ '3.099 -.369
-5.639 -3.08’ “032’
~5.63y =-3,06y -,28,
-5.62’ -30059 '0259

2¢649 5473,
3448y 6482,
4¢269 Teb1y
19)9J=1913)/
1.03, 3.57,
087g 3.22!
'78' 20949
0739 2.789
66y 2462,
.61, 20559
e5T9 2455,
0599 2069'
73y 3.11,
10199 4.34!
2.39, 6,31,
3.62y 9435,
4.09y 9,80,
19)9J=14,26)/
3.50, 8,92,
238y 6412
1.64, 4.94,
10481 4051'
1055’ 4.73’
1.669 40959
le76y 5.15,
1.85’ 50349
10959 50519
2007. 5.689
2081! 0060’
30399 7012’
3.739 7.35!
19)9J=1913)/
10220 3.829
lel2y 3466,
l.01y 3.51,
295, 3.41,
.88’ 30279
.86’ 3.329
1012’ 30899
1490y S404,
20779 6.790
3.68, 9.96,
S«03s 15.26,
5.93' 19.599
Se36s 18436,
29) 9J=14426)/
3.569 12443,
2.379 7-009
10910 5066.
197y 5,86,
2«05, 0b,12,
2el4y 6,59,
2.23’ 7012’
2032' 7.59.
2.42' 80069

9.39,
10,02
10.86’

6,88,
6.299
5.74’
S5e4ly
4,92
4.829
5.03’
5.59'
TeT6y
10,94,
14.00’
17,04,
16,58,

17025’
13.96,
11.29,
10,35,
10.479
100619
100719
10.809
10,89,
10.97'
11.20'
11.33’
11.19’

8,000
TePby
6,59,
6019’
5.729
605,
7.73’
10.00’
13.149
17.06,
26,69,
33.38,
32,64,

26.71’
18,11,
16,88,
17009’
17088’
18035’
18.88,
19,35,
20018’

13.09'
130221
14011’

100699
9.899
9010'
8,54
7.92’
8004’
Be8B4y

11.77'

15.61'

18.78’

21469,

24.73’

230360

25.58’
21.80’
18-43’
16081'
164729
16067'
100599
160510
160449
160389
15.79’
15054'
15004'

12.17,
11016!

9.98,

9439

94080
10.64’
12.279
15c33’
19.49'
25.96’
38611y
47.17’
46,93,

41000'
2922
28'659
280510
294659
30,129
30,65,
31.129
32.30’

160809
16442
17,37,

14.50!
13.50,
12.49’
11e74,
11-25’
11.74,
13.23,
18,43,
23.45!
260639
29,38,
32042,
30.14,

33.92
29065’
25057’
23426,
22497,
2273,
220479
22423,
220009
21.78,
20039'
19.75,
18.88’

16,33,
15,08,
13.37’
12.59,
12.56,
15.24’
16.829
20.67,
25484,
33096’
49,54,
60.97!
61021’

55,29,
40433y
40.419
39.94,
41041’
41.88'
420“19
42,88,
44.42'

20450,
19.62’
20,62/

18,30,
170109
15,88,
14,94,
14,58,
15.44,
17.63,
25,10,
31.29,
34,47,
37.08,
40,12,
36,92/

42.250
37.49,
32.71,
29.71,

29,22, °

280799
28435,
27 .94,
27,56,
270199
24,99,
23,96,
22.73/

20.509
190009
16,76,
15,79,
16,03,
190840
21036'
26,00,
32.19,
41.96,
60.97,
T4,76,
7550/

69.57,
Sl.44,
52.18,
51.370
53,18,
53,65,
54,18,
54.65,
56,55,

39



& =5,60,
& -5054,

& -5042’

~-3,064
-20939
=286
'2'82’

‘0229
-.,05,
1139
150

DATA( (ALP221 (JyN) sN=1

'5073’
=5.85,
-5,95,
~64109
-6016’
-6,089
-6,05,
~5.93
‘50199
~44429
-30529
-3.719
-40909

"4l "l ‘adl ‘ad8 ‘alll"adl sl ‘sl ‘adi ‘ol ‘o0 ‘ol ‘ol

‘3015’
'3015’
-3.30'
=3.4Y
-3.68’
-3.69
'3058’
=3,259
-2.499
’1032’
Y Y4 )
-o75
~1,969

-.77,
'0769
-.839
‘0959
=1,140
-1.17’
-e989
"033!
084,
2.23,
3.15,
2490,
1006’

DATA( (ALP221 (JsN) oN=1

-6.23'
-60639
=-6.84y
'6079’
’60709
-6|64’
-6,559
-6,49y
6,46
~64429
-6,859
-6'61’
"6-31’

e

3,11
-3,82
-3,859
-3,769
«3,659
=3,53
~3,42
-3,32
—3-20,
-3,08
'2.69,
24659
~2.,619

'.57’
'1.08'
-1001’

'0919

".81'

=70

-0599

=e50,

=+39

'031’

0,000

0149
.18,

2.520
30149
3.71
4426,
19) 9J=1
1.54%,
1.669
1.59,
10450
1.39,
1-52’
2405,
2499,
4452,
Be43,
11'86’
11.73,
Se24y

8448,
11.239
14,62
18,82,

v13)/

5.20’

5¢04

40549

4.309

4.21’

4042,

5.539

8463,
13614,
17,13,
25066,
29,91,
19.60,

19)9J=14+26)/

2495,
240y
2eb4,
2¢57
2.73y
2.909
3.06,
3'209
335,
3647,
4-30,
4,89,
50309

10,40,
9.07’
9441y
90869

100009

109279

10,65,

11,08,

11.46!

120009

15000!

17003,

170809

DATA((CD204(I19J)sJ=1e26)s1I=1e5)/

«0061,
000629
« 0296,
00047’
« 0045,
e 0270
« 0065y
00055'
00324,
«0219,
001549
e 0623
« 0575,
00236’
«1143

QUSSP UWWNOHN N> -

000610
000639
003109
« 0046y
00045’
002909
00058'
.0057’
e 0344
<0168
«0187
006869
.0328’
.03179
01220,

«0061,
.00649
.03209
00046’
e 0047,
«0303,
.0055'
00066'
00361,
0014“!
002209
«0750,
00227’
00403,
.1284’

«0061,
e0076,
«0329,
e 0045,
« 0055,
903169
0055,
«0096,
« 0375,
00133,
.0264’
«0788,
« 0202,
« 0489,
«1348,

DATA((CD206(19J) 9J=1926)91I=1

.0059’
00062!
¢ 0385,
000449
0045,
00360’
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000599
'0062’
-03979
-00449
00046,
00377'

e« 0050,
.0067’
0405,
00044,
000559
00387’

«0060,
0112,
'0406’
e0044,
00101’
» 0396,

00061’
00113’
003329
00045!
«0098,
« 0325,
« 0054,
00153’
« 0389,
001289
00321’
008239
00188!
« 0586,
01412'
5)/

00061’
«0173,
00407|
« 0044,
00162,
e 0400,

20061’
24,13,
30,00,
37000’

100800
9.34’
80240
7.61’
7460y
8,55,

11063’

16,96,

22023’

25,83,

39,45,

48,09,

35.60’

21.83,
23436,
24.22’
23466,
2l.76,
21,08,
21.46’
2l.89,
22.27’
23.119
27,50,
30.83,
31,13,

00062!
001699
« 0292,
« 0045,
.01‘;2’
00317’
«0054,
00210!
« 0469,
00126’
003779
« 0979,
00182!
00701’
01692’

« 0061,
e 0235,
«0370,
00044’
e 02229
¢ 0398,

32730
37.03
45.38’
55.18’

160139
13034’
11.729
10076’
11,21
12760
17078’
25029’
31.32
34.529
53024!
66027!
51060’

33026’
37.64’
39404
37045’
33453
310899
32427
32470
33.08'
34.22’
400009
464,629
44447

«0062
«0211y
00221'
-0045’
00192'
« 0299,
e 0054,
« 0250
e 0546,
00128’
00434
01077,
001849
00817'
«1842

« 0061y
«0289
«0313y
00044’
« 0275,
« 0365

44,85,
49,94,
60,77,
73.369

21047’
17434,
15,20
13.91,
14.81,
16097!
23.94,
33.63,
40.41,
43.22’
67.03,

56497,
62,84,
76415,
91,55/

260809
21034’
18,68,
17.06,
18041'
21.18,
30,09,
41,96,
49.50'
51.91,
80,83,

84.45'102064,

67.60’

44,69,
510939
53.85,
51249
454299
42070'
43.08,
43051’
43.89,
45,33,
52450,
584419
570809

000629
« 0245,
00170’
000459
« 0225,
« 0283,
00054,
002849
.06199
«0130,
.04969
«1194,
00189’
.0928’
«1890/

« 0061,
00333’
002539
« 0044,
«0312,
«0325,

83,60/

56,11,
66,21,
68,67,
65,03,
57,06,
53,51,
53,89,
54,32,
540709
56,464,
65,00,
72.21,
71,13/

20062,
0270,

« 0045,
00249,

00055’
«0304,

0138,
0559,

«0205,
010360
«0061,
e 0364,

0044,
« 0340,



«0068,
«0053,
«0394,
e 0173
.0099'
007729
00377’
00229’
01474’

MW

00055’
00057’
00413’
0125
00121’
«0834
00292’
00267,

'01568’

«0053y
.0082’
«0430,
00095’
00169’
« 0877,
002279
00304’
« 1654,

« 0053,
.0132’
00446,
0085,
« 0224,
009189
00195’
« 0395,
1737,

00053!
0209
.04629
00082’
.0334’
« 0958,
.0182.
006669
¢ 1820

DATA((CD209(I9J)9»J=1926)91=1+5)/

e0064,
000639
0529,
« 0055,
« 0065,
00471’
.00749
00072!
.06039
00124!
«0135,
«1022
« 02859
002419
e 14649

AV EEPWWWNNN= = -

00064’
00068’
005619
000539
00073,
00515'
«0070
.00889
00645’
00109’
00188,
«1087
00214’
<0371y
«15659

00063,
. 0089,
0577,
00054’
001069
. 0560,
« 0066,
«0143,
006759
o0101’
« 0241,
011359
.0178’
.0537’
01641’

« 0063,
0138,
e 0577,
« 0056,
«0156,
00582’
« 0065,
00213’
00702'
000989
«0348,
01183’
«0162,
« 0706,
1716,

DATA((CD212(19J)sJ=1926)91=1

0073
«0081y
e0793y
00060'
00075’
e 0734
«0081y
«0129y
« 0843,
« 0136
e 0247
01208,
00215’
« 0559
01841'

NUU S DS WWWN NN -

00073’
.0127’
00833’
00057’
00118'
.0789,
00078’
-01730
00902’
00131'
00348’
01280!
IOZOS’
00753’
«1R91

<0073y
« 0228,
008629
« 0057
00189’
.,0831,
00078’
-02629
00952'

.00129'

00472’
« 1336,
00201’
« 0955,
.1940,

« 0072,
.03299
0877,
00056’
00272'
« 0865,
-0078’
« 0353,
« 0986,
«0128,
« 0590,
013929
00201’
011329
019899

IDATA((CDZIS(IOJ)9J=1v26)91=1

000749
.0200’
e1062
00074'
00198!
01063'
00099’
.0268»
011429
«0159,
004949
014581
«0260)

N A PP WWWN NN

« 00760
00300’
01130’
000769
[} 0300 b
o1134’
000999
00369’
012219
001709
0061&9
01534’
00245’

<0077,
00403|
01199'
00077,
00404'
1198,
001009
e 04Tk
01299'
«0175Sy
00741'
e1609,
002489

« 0078,
e 0507,
« 1267,
« 0078,
« 0507,
+1261,
«0103,
« 0584,
e1334,
«0178,
« 0863,
01675'
00246’

000639
00201’
« 0577,
« 0058,
00213'
005989
000669
00287!
00719’
00097’
«0514,
«1231,
.0156,
«0UB63,
017859
v9)/
000729
00416’
.0887’
000569
003619
« 0880
« 0080
e 0437y
010139
001?9'
«0703
e1430
e 0204
1295,
020279
1)/
« 0078,
00613’
«1301,
00078’
006129
e1324,
00109'
00701’
013699
00182’
e 0979,
017119
00262,

000539
00273
e 0547,
00082’
«0448,
011169
«0183,
00956’
02120,

«0063,
« 0278,
« 0573,
«0059,
00269'
00601’
000669
00359’
007699
00097,
« 0648,
01335’
« 0156,
'1003'
01939,

00072'
« 0506,
« 0889,
« 0056,
«0448,
«0903,
00081'
00520'
01051’
00131’
« 0829,
«1543,
002129
« 1455,
«2213y

«0078,
« 0718,
01302’
00078'
007189
013159
00112’
00806'
«1433,
00195,
01086’
«1838,
00281’

20053
«0319y
00611!
«0083y
« 0549,
011789
«018B4
«1136
e22609

«0063
.0356’
«0516,
« 0059,
« 0322
00567’
« 0066,
00432’
« 0817
-0101’
e 0764
01384’
«0159,
Q1126'
e 1971

00072'
« 0585y
«0816)
«0058»
e 0530
<0845,
000839
« 06069
21046y
00133’
00940’
« 15609
«0239,
01615'
« 2368y

«00809
« 0809
011879
<0080
008249
«1228
+0118)
«0893,
.1409’
«0218»
01193’
e 1864,
00315’

«0053y
00354’
« 0657,
« 0087,
« 0639,
01234y
0188,
012719
«2238/

e 0063,
00426’
« 0449,
« 00609
«0373,
00526,
000679
00496,
008669
00105’
0861,
«1432,
«0168,
01245’
«2003/

00072'
« 0658,
00704’
« 0059,
« 0599,
o 0746,
00090,
« 0693,
«1040
00146’
01035,
015059
003059
.1713'
«2420/

«0087,
00900'
010419
00087!
00909'
1103,
« 0128,
009810
01373!
002739
+1299,
018909
e0433,

« 0053,
¢ 0375,

«0090,
«0711,

« 0202,
013800
«0063,
«0481,

0062,
« 0423,

000700
» 0555,

0113,
009480

0190,

e 1354,
90073.
00727'

000649
e 0667,

001049
007729

001729
01125!

00“039
01780.
0109,
« 0992,

«0108,
« 0986,

«0173,
«1062,

.0370,
« 1383,

«0618,
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5 008229 -1021’ .11949 013639 01526’ 01689’ .1847' 01992'
5 02283, 02359’ 02429’ 02499, 02570’ 02727! 02772' 02816/
DATA((CD218(19J)9J=1926)91=195)/
«0096y ,010ly .0103s <0104y «0108y 0112y o01229 0144,
«0335y 04939 L0630 0743y «0847y 0951y ,1043y 11229
e1273y 1322 «1370¢ L1418, 014509 « 1525, 015249 01482,
20084y ,00859 ,00859 0086y 40086y 0088y ,00949 0114,
00354y 05149 L0655y L0777y 0891y .0994y L1083y ,1173,
013059 13619 1414y <1459, 41503y +1589y 1559y 1516,
.0130' .0141' 00147' .0150’ 00154' «0159, .0175’ .0208!
00454y 0611y ,0758y 0868y <0978y ,1088, ,1178y ,1263,
01416y 1468y (15209 415729 ¢1601s 1677y 417109 ,1742,
00222y 02629 ,0282y 0292y ¢03029y +030T7y ,0323y 0414,
20793y 09669 1118y ,124649 «13759 41486y ,1589, ,1692,
01816y 1871y ,19264 41969y 42002y <2161y 22309 +2265,
00358’ .0414' 004419 00455’ 00495’ 005657 006619 00841'
012199 414929 L1758y ,1958y ¢2158y 42321y ,24T1ly 2621,
02812y +42908¢ .3003, ,3008y <3008,y 3028y 3071y 3114/
DATA((CD221(19J) 9J=1426)91=1+5)/
00098' .0137’ 00146' 00153, 00159' 00165’ .01749 00199.
00388' 00521’ 10660’ 00801’ .0942' 01069' 01186’ 01304’
15269 +416259 ,1724y 1793, 1834, ,1860s 1868y ,1876,
«0111s 0111y ,0111y 40114, 40117y 40123, .01309 ,0196,
e0443y ,0569y ,0697, ,0832y +0963, ,1083y .1203y ,1331,
e1608, «1706, 017939 01878! 01918' 01926, « 1945, e1964,
00154’ u01649 .0169’ 00172' 00176' .01800 .0202’ 00305’
«0601y «0752y 0902y #1045y 1188y 13259 +1455s ,1586,
o1772y 418569 ,1940y 42024y «2064y ,2181ly <2191y ,2202)
.03699 -03249 00332’ 003500 003757 00434' .0577’ 00719’
01012’ 01169' 01326’ 01463! 01597' 01732’ 01849’ 01959!
02165! 022459 .23259 02405' 02479' -25620 02572’ 025839
e06709 0511y ,0528y 0547y +0607y 0771y .0969, ,1168,
.1527' .170b’ .1893’ -20849 02d769 024619 .2643' .28?5'
3055y 430849 43113y 431369 3138y 31499 3160y ,3172/
DATA(XMI(U) 9J=1926) /0396596696659 ,T790T259¢759¢775)
& 089682594859 ¢87590699692590¢959¢975916091602591,0501.075,
&101}l!12501.15'1.3'104591.6/
DATA(CLI(J) 9J=T199) /eG4 9=e290¢09¢290%9e¢60e891e001e2/
DATA(ALPI(J)9J=19T7)/=4409=2,0904092.0944096.0+8,0/
DATA(CLII(J)9J=195)/0e090296%9e69.8/
IORDER(1)=I0RDER(2) =1
IPT (1) = =1
IF (IKEY ,EQs 2) GO TO 1000
IF (TR «LT. «04) GO TO 9
IF (TR «GE, «04 JANDe TR «LTs +06) GO TO
IF (TR «GE, «06 4ANDs TR +LTe «09) GO TO
IF (TR .GE. OOQ QAND. TR QLTO .1?) GO TO
IF (TR +GEs. ¢12 «ANDs TR «LTe «15) GO TO
IF (TR «GEs ¢15 «ANDae TR 4LTe «18) GO TO
IF (TR «GE. 1B +ANDas TR +LTe «21) GO TO
IF (TR «GE. +21) GO TO 7
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«2138,
« 0207,
«1200,

00223,
1248,

003089
« 1349,

« 0630,
1760,

1029,
2717,
0267,
elécl,

0321,
1470,

« 0450,
«1688,

.0862,
«2069,

«1348,
«3007,

9 CALL IBI (7+ALPI9269XMI979CL2049yIORDERYIPT9AA9XMaCLFTO4y IERR)

CL=CLFTO04
GO TO 400

1 CALL IBI (79ALPI9+269XMI979CL2049I0ORDERYIPT9AA9XMyCLFTO04yIERR)
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IPT (1)==1

CALL 1IBI (7,ALPIQ269XMIv79CL206910RDER9IpT’AA’XMOCLFT06QIERR)
CL=CLFTO04 + (CLFTOﬁ-CLFTO@)*((TR-.04)/(-06-.04))

GO TO 400

CALL 1IBI (79ALPI!26'XMI'7’CL206,IORDER’IPT!AAOXM’CLFT06’IERR)
IPT (1)=-1 .

CALL IBI (T!ALPI’269XMI!7’CL2099IORDER,IPT’AA’XM!CLFT09'IERR)
CL=CLFT06 + (CLFT09 =~ CLFTOG)“((TR'.O6)/(.09‘-06))

GO TO 400

CaLL 1BI (79ALP19269XM197’CL2099IORDERQIPTQAA’XMOCLFT09’IERR)
IPT (1)==1

CaLL 1BI (79ALPI'26’XMI079CL212’IORDER’IPT’AA’XMOCLFTIEQIERR)
CL=CLFT09+(CLFTIZ-CLFTOg)“((TR‘-09)/(012‘.09))

GO TO 400

CALL IBI (7’ALPI’269XMI’7’CL212'IORDER’IPT’AA'XM’CLFTIZ’IERR)
IPT (1)=-1

CALL IBI (7’ALPI!269XMI’7’CL2159IORDERQIPT’AAOXM’CLFTISQIERR)
CL=CLFT12 + (CLFT]S-CLFTIZ)“((TR-.IZ)/(.ls'-IZ))

GO TO 400 -

CALL IBI (7’ALPI'26’XMI'79CL215’IORDER’IPT’AAQXM’CLFTISOIERR)
IPT (1)=~1

CALL 1IBI (79ALPI’26’XM1979CL218!IORDERQIPT’AAQXM’CLFTleoIERR)
CL=CLFT15+(CLFTIB'CLFTI5)“((TR--IS)/(.IS*.15))

GO T0O 400

CALL 1IBI (7,ALPI’269XMI071CL218'IORDER!IPT’AAQXM!CLFTlﬁolﬁRR)
IPT (1)=~]

CALL I8BI (79ALPI’26’XMI’79CL2219IORDER’IPT!AA'XM’CLFTZI’IERR)
CL=CLFT18+(CLFT?l-CLFTlS)*((TR-.IE)/(.El'oIB))

GO TO 400

CaLL 1BI (7!ALPI’269XMI’79CL221’IORDER’IPT’AA’XM’CLFTal’IERR)
CL=CLFT21

GO TO 400

CONTINUE

IPT (1)=-1

IF (TR «LT. «04) GO TO 90

IF (TR oGE. ¢04 <ANDs TR oLTe 06) GO 70 10

IF (TR +GE., ¢06 +ANDe TR oLTe. «09) GO TO 20

IF (TR «GE, #09 +ANDs TR oLTe «l2) GO TO 30

IF (TR «GE, ¢12 oANDe TR oLTo «15) GO TO 40

IF (TR +GE. 15 «ANDe TR oLTe «18) GO T0O 50

IF (TR +GE, «18 «ANDs TR oLTe «21) GO TO 60

IF (TR «GE, «21) GO TO 70

CALL IBI (26’XMI999CLI’261ALP2049IORDERQIPTQXMQCLOAAO“QIERR)
AA=AAQ4

GO TO 400

caLL 181 (269XMI999CLI’26'AL9204910905R9IPT’XMOCL’AA04’IERR)
IPY (1) = -1

CALL IBI (26’XMI991CLI’269ALP206910RDER9IPTQXM,CL’AAOG’IERR)
AA=AAD4 + (AAOG-AA04)*((TR‘.04)/(.06'004))

GO TO 400

CALL IBI (269xMI999CLI926’AL9206'IORDER’IPTQXM,CLOAA06’IERR)
IPT (1) = =1

CALL 1IBI (26'XMI’9’CL1926QALP209§IORDER9IPTQXMQCL’AAO9’IERR)
AA=AAD6 + (AAD9 - AAQE)I®*((TR =e06)/(e09=,06))

GO TO 400
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CALL IBI (26’XMI999CLI’26,ALP209’IORDER0IPToXM,CLQAAO99IERR)
IPT (1) = =)

CALL 1BI (26'xM1’9|CL1926vALp212,IORDERQIPT!XMoCLQAAIZQIERR)
AA:AAO9#(AAIZ'AA09)“((TR--O9)/(-12-.09))

GO TO 400

CALL 1IBI ‘26’XM199’CL19267ALP212'IORDER’IPT9XMQCL’AA129IERR)
IPT (1) = =1

CALL IBI (26’XM199’CL1926'ALP2159IORDER’IPT!XM,CL'AAIS’IERR)
AA=AA12+ (AA15-AAL12)#((TR=,12)/(415=,12))

GO TO 400

CALL IBRI (269XM199QCLI’26QALp215’IORDER!IPTOXMQCL’AAIS’IERR)
IPT (1) = =1

caLL IBI (26’XM1999CLI926’ALP2189IORDER'IPT'XM’CLOAAISOIERR)
AA=AA1S+ (AA1B=AALS)#((TR=¢15)/(e18=,15))

GO TO 400

CALL IBI (269XMI+9+CLI+269ALP218yI0RDERyIPTyXMyCL3sAALBsIERR)
IPT (1) = -]

CALL IBI (269 XMI999CLIV269ALP22]14TORDERy IPT9XMyCL9sAA2] s IERR)
AA=AA18*(AA21-AA18)“((TR-.IS)/(.ZI‘OIB))

GO TO 400

CALL 1BI (269XMI999CLI9269ALP22]1 9 IORDERyIPT9XMyCL9AA2] s IERR)
AA=AA2]

CONTINUE

IPT (1)=-=1

IF (TR oLTe «04) GO TO 91

IF (TR +GE, ¢04 (ANDe TR +LTe «06) GO TO 11

IF (TR «GE. «06 JANDs TR 4LTe »09) GO TO 2l

IF (TR «GE. +09 4ANDe TR +LTe o12) GO TO 31

IF (TR «GE, o122 <ANDe TR oLTe «15) GO TO 41

IF (TR «GE, ¢15 .ANDs TR «LTe +18) GO T0 51

IF (TR +GE., ¢18 +ANDs TR oLTe o21) GO TO 61

IF (TR +GE, «21) GO 7O 71

CaLL 1BI1 (SqCLII0269XM195’C0204’IORDER’IPT’CL’XM’CDRGO4OIERR)
CD=CDRGO4%

WRITE (6+201) TR

FORMAT (#0THICKNESS RATIO=#,F5,3¢# IS OUT OF RANGE .

§#/# THE VALUES FOR T/C=,04 HAVE BEEN RETURNED®#)

GO T0O 250

CALL 1BI (SyCLI19269XMIs5,CD2049IO0RDERYIPTsCLsXM9CDRGO4 s IERR)
IPT (1)=-1

CALL IBI (5yCLII926eXMI35+CD206yIORNERYIPTsCLsXMsCDRGOGs IERR)
CD=CDRGO04 + (CDRGO6~CDRGO4)#((TR=,04)/(,06=,04))

GO TO 250

CALL IBI (5+CLII9269XMI959CD2069 IORDERyIPT9CLsXMyCDRGO6,IERR)
IPT (1)=-1

CALL IBI (S4CLIIs269XMI¢5,CD2099I0RDERIPTeCLsXMyCDRGO9s IERR)
CD=CDRGO6 + (CDRGO9 = CDRGO6)#((TR=¢06)/(+09=406))

GO TO 250

CALL IBI (S4CLII9269XMI959CD2099I0RDERyIPTsCL9XMsCDRGO9yIERR)
IPT (1)==1

CALL IBI (S54CLII»269XMIs5,CD2129I0RDERsIPTsCL9XMyCORG129IERR)
CD=CDRG09+ (CORG12~CDRGO9) #((TR=209)/(+12-,09))

GO 70 250

CALL IBI (54CLII+269XMI+59CD2129I0RDERIPTyCLYXM9CDRG12¢IERR)
IPT (1)==1
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CALL IBI (S;CLII9269XMI»5,C0215'IOROER:IPTvCLvXMoCDRGlSoIERR)

CD=CDRG12 + (CORG15=CDRG12)# ((TR=,12)/(15=.12))
GO TO 250

51 CALL 1BI (SQCLII026’XMI’59C0215’IORDER'IPT!CL'XM’CORGISIIERR)

IPT (1)=-1

CALL 1BI (S.CL119269XMI959CDZIB¢IORDER0IPT,CL.XMoCDRGlBoIERR)

CD=CDRG15+ (CDRG16=CDRG15) # ((TR=e15)/(+18=.15))
GO T0 250

61 CALL IBI (SoCLII9260XMI’5yC0218’IORDERyIPTsCLyXMvCDRGlB;IERR)

IPT (1)==1

CALL 181 (SocLII’26qXMI05,C0221’IORDER0IPT!CL;XM’CDRGZI’IERR)

CD=CDRG18+ (CORG21-CDRG18) #( (TR=e18)/(+21=418))
GO TO 250

71 CALL IBI (5yCLII926’XM195’C02219IORDERsIPToCLvXMoCDRGZloIERR)

CD=CDRG21
IF (TR +GT. ¢21) WRITE(6+204) TR
204 FORMAT (#QTHICKNESS RATIO=#,F5,3s% IS OUT OF RANGE.
g#/#% THE VALUES FOR T/C=,21 HAVE BEEN RETURNED.#®)
250 IF(CL «GT. o8) GO TO 251
RETURN
251 CALL COMPUT (D9 XMsALT9COR9TRyAA»CDT»CL9CDsCLDES)
CD=CDT
RETURN
END

SUBROUTINE AERO3(XLDyCL9CDyXM9AAs IKEYs TRyCLDESsALT9CORD)

THIS SUBROUTINE 1S DESIGNED TO COMPUTE THE AIRFOIL
CHARACTERISTICS FOR A 16 SERIES AIRFOIL WITH A GIVEN CAMBER.

THIS SUBROUTINE RELATES CL9CDsCL/CD9MACHsT/CsAND ALPHA,
IT REPRESENTS THE DATA OF A 16=-3XX AIRFOIL.

XM=RELATIVE MACH NO, AT BLADE ELEMENY
AA=ANGLE OF ATTACK IN DEGREES
IKEYl: CL=CL (MACHsALPHA,T/C)
: CD=CD(MACHs»CLT/C)
¢ XLD=CL/CD
IKEY2: ALPHA=ALPHA(MACHyCL»T/C)
¢ CD=CD(MACHsCL»T/C)
¢XLD=CL/CD
TR=T/C

DIMENSION IORDER(2) s IPT(2) yALP304(26499) ¢ ALP306(26199)
ALP309(2699)9ALP312(26;9)9ALP315(2699)’ALP318(26’9)9
ALP321(26+9) sCLI(9) 9XMI(26) sALPI(7) »CL304(T7926)
CL306(7926) +CL309(7926) 9CL312(7926)9CL315(7926) 0
CL318(7926)9CL321(7926)9CD304(5926)9CD306(5926)
CD309(5+26) 9CD312(5+26) 9CD315(5926) 9CD318(5926) 9

R
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& CD321(54+26)9sCLII(5)
DATA((CL304(IsJ)sJ=1926)91I=194)/

S
(o))

1 -.184» ‘0211’ =e2329 =o245y -e265
1 =¢3279 =o3299 =.314y ~e289y =.263,
1 =212 '9219’ -e232 'n244’ -¢2559
2 e 0529 0055’ 0061! 0064O 0067g
2 0084’ .0909 0096’ 0102' 0107’
2 00219 .050’ 0065, 0077’ 00700
3 02629 .2849 0305! 03199 0334,
3 378y 43909 407y 4407y o381,
3 02739 0300’ 03279 .330’ 03069
4 0492 0514' 05339 0547, .561’
4 46139 6283 46439 63Ty <606,
4 «521 o544' 05680 05690 0534’
DATA((CL304(I9J)sJ=1926)91=5+7)/
5 0656’ 06969 .7359 0761’ 0794!
5  oBTSs 8669 8469 4826y 4797,
5 .7349 0759’ .7809 17810 0740’
6 o831y .888y ,930y 4958y <991
6 1.011» »994y 0977y 0960, «943,
6 0893’ 0924’ .9579 .945’ 0900'
T 9779 1.0289 1,069y 1.097y 14137,
7 1.1389 1,1265 14109y 1,090y 140700
7 1.0269 1.0509 1,072y 10779 1.038,
DATA((CL306(IsJ)sJd=1926)91=194)/
1 ‘0184’ -01809 -01789 ‘01730 -.1680
1 =e1399 =,13ly =2123y =.119, =e171»
1 -0301’ -0256, -.221! “0223’ -02329
2 00739 .0719 .075’ .0789 0084,
2 0119' .1299 .137’ 0115’ .056’
2 ~e0259 L0129 40239 4010y =003
3 0276’ .2929 03129 .325’ 03389
3 .387¢ ,397y 4395y o355, 304,
3 0238, « 275 «2959 02820 e 259,
4 +5019 514y 2537¢ <554, <572
4 o636 6459 608, 565, 4521y
4 L4839 +52Us  ,5239 <4959 462
DATA((CL306(10J) 9J=1926)91=5+7)/
5 0655’ .6919 .7379 07639 0789’
5 0828’ 0797’ .761' 0725, 06899
5 46679 26999 JTlés o691y <647,
‘6 8159 o867s 919y 952y ¢985,
6 ¢9369 49099 882y 4848, 813,
6 7829 +Bl4y 83Ty 4821y 782y
7 .955’ 10003’ 1.054! 1.087' 1.126’
7 1.053’ 10023’ «993, «963, «932
7 9068y o944y ,968y 4949y 921,
DATA((CL309(IsJ)sJd=1926)91=194)/
1 ~e1460 ’0146’ -.1349 ‘01279 -e120
1] =005y =¢1403 =,232y =e341ly =416,
1 =273 -0274’ -e2Thy ‘0275’ ~e2750
2 L0589 L0629 L069s L0733y <079y
2 0103’ .071! -.013! '0112’ ~e 184,
2 =e0569 =,06ls =,0669 =e071ly =e077,
3 42539 42659 42829 4291y +305,

-.276,
~e2429
-.281’
'069’
«103,
-00389
0341’
0345’
0154’
05699
05759
0320’

0810!
« 768,
0464,
1.0150
09259
+ 608,
1149
10051'
07469

'01659
-02469
“0287’
«089,
‘0003,
-+080,
0348’
0252,
-120,
0581’
.477’
e 266,

0803’
0653!
.385'
1.001’
e 779,
0553!
1,134,
0902’
07009

-0116’
-0416’
~e283

0082,
‘-181’
'01079

«312»

'02870
'02260
=e294,
« 073y
00789
~ell6y
0349’
0308’
00289
0580’
0543'
01489

0831’
0739’
c266'
1.036,
903
393,
11559
1,031
05240

-.159'
=e320
'0322'
0096’
'00630
-0134!
03579
02019
« 020
0590’
e433
0129’

.821’
0620’
0249’
1.004'
07449
03969
10125’
0875’
05349

~e113»
‘0385,
=e287

« 085
~e132»
-o127

«320

'0301'
°0215’
'n2950
0077’
00279
'0141’
0357’
0272’
’.024’
05909
05119
« 084/

0853’
07179
0200’
1.0359
-881’
0306’
10156’
10011’
«415/

'0152'
”.374'
'0305’
0102,
-.087’
-.129’
367,
«182,
‘9015,
«599,
«413>
«093/

«838,
0606!
02089
» 989,
0728'
03229
1.113’
e 854,
417/

'.1099
-.322'
-.281’

0089’
-o087,
-.1329

0328'

-.316’
‘.210’

«080,
-.002’

« 368,
«258,

.601,
« 499,
«865,
« 708,

l1.023,
870,

101519
1,006,
-.146,
-03646,

«109,
‘.063'

377,
« 200,

618,
44T,
843,
635,

«963,
o T49,

10083,

«873,
—.1059
-.279'

0097'
=057,

«336,



3 ,3289 L2806y L2169 <1349 <059
3 L1669 1529 L139y 41259 112
4 «461y 04879 512 529, «552,
4 05269 .4499 0372, 0303, .256’
4 43689 43495 43309 o311y 4291y
DATA((CL309(1sJ)9sJ=1926)91=5+T)/
5 06159 06591 .7009 .721, 07469
S 6659  ,6029 o539 4759 429
5 5295 ,511ls 488y L4669 4443
6 07589 .815, 08619 0893’ 0930’
6 781 o720 «6T0y <618y «581,
6 06839 .6589 0633’ .608’ 0583’
T .907s 49565 1,012y 1.048, 1,040,
7 08439 .7979 0752’ 0708’ 96709
T «75Ts <7379 +T169 696y <675,
DATA((CL312(19J)sJ=1926)91I=194)/
1] =109 =115y =,130s =142, -e156,
1 -02409 'o2809 -03289 ‘0394' ’0412’
1 '0191’ ‘0200’ -02099 -02189 -0226’
2 0057’ 00619 u0719 0079, «088,
2 .036’ '00339 ”01169 ’02079 -.233’
2 -00669 ‘.0769 -.0859 '.0939 -0102’
3 e21% 5227' e 242y .2509 0261,
3 232y 1439 L0549 =,031y -4059,
3 L0998y L,082s L0699, o057y 045,
4 «4100 0426, 04429 0452’ 0465’
4 .3559 0287’ 0218| «154, « 127,
4 02919 .2679 02459 02299 0212!
DATA((CL312(19J)9J=1926)91=5+7)/
5 05539 .585' 0613’ .632, 0654'
S 44839 44239 4361y 299y <274y
5 04349 .4149 03949 0375' 0360’
6 687y 7389 L7780y 8109 842,
6 649y  S5TBe  <S50Ty o441y e4lay
6 05759 e554y 05339 0511' 0490'
7 l8289 .871’ 0903' 09289 0968’
7 e 707 o641l e575, 513, 0489,
7 .640’ .625’ .6109 05969 .582’
DATA((CL315(IeJ)eJ=1926)01I=194)/
1 -01249 -.1199 -01199 -.1219 ‘0122’
1 —e287s =¢3629 =¢435y =,458, =435,
1 =e190 -,190, -el90s =-.190, -e1900
2 <0239 L0269 4033y L037e 042y
2 -0083’ -'1809 -.2769 -.303q -.2649
2 =,1019 =.103s =,104y =o106y =o107,
3 01979 .1949 .198, .2029 02119
3 .055' ".042’ -.135’ -.180’ -.145'
3 00239 .0209 0016’ 0012y 0009’
4 03749 .3869 0401’ 04109 0422,
4 o251y L1539 L,058s 017, 4052
4 «214 o206’ -1999 «192, 01850
DATA((CL315(I+J)9J=1926)91=597)/
5 5159 45389 562y 583y «605
5 381y 42859 41969 4169y 210y
5 +364s 43559 4345¢ 4336, 326

00559
00“2!
n563’
0260'
¢ 195,

.765’
0434’
.3319
0942’
«596
0459!
1.0169
«6T9,y
0553'

-.1639
’1386,
'02629
« 093,
’02039
~eléls
0266'
‘00369
'0008’
2476,
1510
01409

0669’
«305,
0278’
08567
0444’
0403,
0945,
0518!
.505'

‘0123'
‘0352’
-0197,
e 044,
-.192'
‘0116'
02159
‘00709
‘.009,
«430,
«130,
01479

06049
« 285,
0274’

« 097
-.003!
e5T4y
«306)
.131’

0776’
0474’
«253
.926,
0639
2366y
'979’
0718’
0472’

'0173!
-e2859
-0275’
«103
-.1439
~-e153
0272’
0034,
-00279
0488’
.2139
.0939

«649
e 364
e219
08339
0499,
03370
08959
0569'
0448y

R -LY)
-0250'
-e213
00460
-.1259
-.119'
0217'
00030
--022’
e425y
0205,
0116’

0576'
0356,
02299

.150’
~e 028'
0580'
e 355,
« 086/

e 761y
0527’
0201’
5892’
e681y
e 296,
0933’
« 158,
<407/

-«182,

-0211’

-.273,
.1129
-00809
-.1559
02799
’.041'
0479
0276’
«073/

«293,
0423’
01849
e 775
«559,
0295’
«838,
«635,
0406/

-.137,
'0194’
-1226’
«043,
-.099,
'0121’
«200,
« 0289
-0023,
03989
«231,
«092/

05259
«380,
0197!

0176,
0575’
Q378'

e 124,
542,

«837,
«699,

.888,
.772,
.204,
0187,

« 096,
,058,

.282’

«114,
0424,
03050
0538'

449,

«T17,
« 585,

07729
«655,

02120
«191,

<007,
01009

o144,
2027,

«329,
e 222,

464,
374,
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6 +633y ,661ls L6959 7254 758
6 «478y 03877 0285' 0263, 03049
6 +4419 L4339 L4249 L4164 <408,
7 0742! 07779 08139 08429 08749
7 0553’ 0464, 03539 03199 .3579
T o5199 L5129 5069 44999 <4929
DATA((CL318(I9J)9J=1926)91=194)/
1 =a157, '01759 -0196, -e213y ‘02369
1 =e5279 =¢5999 =¢6509 =.631y =e555,
1 =.3869 =,394y =,402y =¢408y =4410,
2 -.007’ -.011, -.014’ -.0159 -.023’
2 =+313, -.404’ -e492, “0473’ -03470
2 ‘0221, '0227’ -.2299 -0232' -02359
3 01489 0155’ 0161! 0167Q 01739
3 -.161, -.243’ =288, -.243’ -01409
3 '-013’ '00169 -.020’ -0023’ -00279
4 0318’ 0331’ .3379 .339’ .3419
4 =,0109 =,07Y9 =,109y =o070s 4033,
4 .1359 0130’ 01259 01190 01149
DATA((CL318(IsJ)sJ=1426)91I=5+7)/
5 0456’ .4709 .486’ 04949 -4859
5 0140’ 0069’ 00399 00969 0188!
5 o274y 0264’ e 254, 0246, e239,
6 e552 .598’ 06379 e 656 0642’
6 02629 '165’ 0150' .1959 02950
6 «379 v371’ «363, 0355’ 0347,
T 6539 (T06s 753y o782y o744,
7 «305, 204y «179, 235, e337,
T 4409y L4009 392y o383y 4376,
DATA((CL32)1(I9J)9J=1926)91=194)/
1 =239y =,2429 =e23Ty =42329 =e2260
1l =,45649 =44809 =,45T7y =4378y =e298,
l -.249, ‘.2529 -0254! ‘02569 -.258,
2 =a0659 =40639 =,0629y =4052y =e046,
2 =¢333y =,3609 ~o332s =,269, =166,
2 '00909 -.092, ‘00959 -c097' -¢100,
3 .095’ .095’ .0989 .105, 0117’
3 =-.216 ~e2649 =,2429 =4161s =035,
3 0129y ,009s 006y L0004y <001y
4 «243 .2559 «263 e281y «a295,
4 '0110' -.162, ‘0149! -0O709 00719
4 4106y »100s L0955, « 089y 084,
DATA((CL321 (19J)eJ=1926)91=5+7)/
S 3819 43979 405s L4299 <451,
5 0012’ ‘.0359 -.0019 00899 0200!
5 0230’ .223’ 02179 0210’ 02049
6 450 e4Tle o492, e537s 5609
6 .1069 .056’ 0071’ .161’ .2899
6 0313’ .306’ 02999 .2939 «2B6
7 e506, 05389 05929 0643, 06789
7 0139’ 00819 0104' 0187, 03329
7 .344’ .337’ 0330' 0323! 03169
DATA( (ALP304 (JyN) ¢N=149)9d=1913)/
8§ =5.839 =414y =2,449 =459y 1420,
& =5.429 =3,929 =2,41 -e73, 1.01»

48

n7539
03729
.3659
.857'
0432!
0452!

02699
e4T3y
0412’
«052,
0239,
02449
0155’
2048,
'042’
«305,
0123’
« 086,

«443,
0263,
0201’
.589’
03819
0301!
.661’
416,
0339!

236,
02439
0272!
«053y
-082'
116y
o1139
«020
.0129
0291’
124,
-0629

0440,
« 258,
«165,
544,
0336’
0246!
+655,
365,
e 278,

3.32’
2495,

07141
0430
0328y
0802’
«503
0422

“.3199
~¢385)
'0411’
~e 096,
-.204’
-02489
.104'
-.0049
’00539
0248'
01479
e 066

0382’
0294,
«170»
.5089
«400
0264!
-572’
e433y
0303’

-.264’
-02439
~«2R5y
-+091
-.0820
=¢1339
0093’
«020
=e024y
0255’
0122’
e 044

0403’
0251
«136,
e 498
0332
e207»
«597,
e364
.2420

5065’
5'08’

0661l
«453,
2929
e 730y
0530!
«393/

-.388’
-0371’
"4109
‘.153’
=e2100
‘0256'
0017!
~«006,
-.063,
0162’
.144!
« 048/

«310,
02899
01439
427y
« 395,
02329
0483y
0429,
« 271/

-03239
’0245!
-02950
-el75
".085’
’01519
0012!
0017'
-.033’
o1769
0117’
«026/

-309’
0243'
'108’
03790
.326!
«170,
0482'
« 358,
« 206/

8.32’
7060,

05699
450,

o641,
0525!

‘0379’

-.227,
_0215,

-.072’
-.009’

« 076,
01409
02259
e 283,

03479
«387,

03940
.419,
‘o389'
-0247,

‘02590
-.087'

'0102'
014,

«033,
01119
«161,
02369

0243
e320,

0311’
«351,

11.059
10.46,



DATA((ALP309(JsN) 9N=199) 9J=1913)/

& =5.15y =3,78s =2.42y =486 83y
& -5.00’ -30719 -2.41’ -e93, o7l
& =4.8ly =3,61ly =2,409 =1,009 58,
& =4,729 =3,5609 =2,409 =104, 52
& =4,63¢ =3,529 =2.41y =-1,08, o bl y
& '4952' '3.479 -2‘41! -10129 037!
& -4042’ -3.41’ -20409 ‘1.179 027!
& =4,369 =3,38, =2,41y =121, 19,
& =436 ’30409 =2:43y =127 + 08y
& =4,429 =3.4%9 «2,4Ty =1433, =405
& =4e5Ty =3,5%9 =2.529 =136y =405,
DATA( (ALP304(JsN) yN=149)9U=14426)/
§ ~beThy =3,669 =2,58, =1.32 17y
& -4092’ -3.769 -20609 -1020’ .48'
& “50149 -3.839 -2.51, -.94, 0789
& =5,53s =3,8By «2,22¢ =~¢59y 1«07,
& =5,83 ‘3.909 -1.98! ‘045’ 1018’
& ‘50619 -3.90’ -2.189 -0589 1.02’
& —5'359 -3.86’ -2.37! '080' 082’
& =-5.13» -3.789 =2eb4y =97, e61,
& =4.97, '3.73’ -20489 -~1.03y «59,
& =4,89, -30669 '2.439 '.909 «829
& =4,98y =3,339 =«1,60, «55y 3,11,
& =519y =2,9%49 =.399y 2.88, 6.1l
& =5.369 =2,77» ebby 4400y TaT2
DATA( (ALP306(JsN) 9yN=199) 9Jd=1913)/
& =568y =4,129 =2,57, ~o 759 1410
& -50759 -4.16’ '2.57! -083' «G7y
& =5.759 =4,179y -2,59y =,95, 78y
& -5.819 -4.229 -2.629 -10019 .66,
& =5.849 =4,259 =2,6Ty =-1.09, e53
& =5,85 -4.28’ =270y -leléy AT
& =5.899 =4,329 =2,75y =120, «37
& '5'959 -4038’ -2.809 -1026' .289
& =5.999 =4,429 =2,859 =1.32 «19
& =6,02 ”4047’ '2.92! -10409 «10
& -6.07, -4.539 -2.999 -10479 0029
& -6013’ -60599 -3.059 ‘1.51’ 005
& ‘60409 ‘4.691 -2.98’ ~1.29 043
DATA( (ALP306(JyN) 9yN=149) 9J=14426)/
& -6002’ '4.26’ -2.490 -0849 e 88y
& ~5279 =3,629 =1,984 =a&4ly 1432
& -40629 -3007’ -1.52’ -.01’ 1072!
& ~4,189 =2,799 =1.35, 16y 1489
& =4,38, '2097' -10529 000, 1.62
& -4.72’ -3.27’ -1.81» «e29 1,32
& =5,07 -3.58’ -2.,09, °0579 1.02,
& 'So479 -30839 -2.19’ -070’ e 929
& =5.529 =3,809 =2,09y =o60y9y lelly
& -5.47, -3072’ -1.989 ‘045’ 1039’
& =5,09, ‘30169 “1.209 10100 4018'
R =46483y =2,70s =,269y 3,18y 6,069
& -50089 -2.81’ .289 3.869 7.649
&

-6.499

-4.53’

-2.57,

-054|

ledls

2.669
2«50,
2433
2.26,
2.16’
2-08'
1099’
10891
1,769
1e64,
1,689

10959
2.26’
2.58’
2.86’
2.97’
2.74’
2.52y
2430y
2,299
24664y
589,
90169
11.39'

3.29’
2497,
20639
2.449
2e269
2017'
2,09,
2.019
1~859
1071’
10649
1.92’
2044'

2.94’
3,40,
3.79,
3.94,
3.63’
30279
2.89,
20819
3.07,
3.499
6649
B.96,
11.85,

3081’

4'67,
4040'
4.06%
3092’
3075’
3,60
3.49’
3,43
3045’
3055’
3.72’

4.04’
bl
40749
5001'
5.14’
40839
4.50'
40239
4239
4750
80789
120219
150060

5031’
5024’
4.69’
4039'
4.119
30979
3.82
3.68’
3.62¢
3.719
4005'
49649
50229

S5¢799
60349
6.85'
70149
6.82’
6.29'
5.760
5040’
5068!
64269
9,369
11.86’
160069

6.56’

7.01!
6.609
6.12’
585,
5.659
5062’
5.70!
S84,y
6.09’
6435,
6.629

6.90
7«19y
70529
7.839
7091'
7.61!
7.219
6.75,
6,83
Teé5y
11.689
15.27
18073’

8.649
Te96,
T«.20y
6eT1,
6.219
54999
596
6e18y
6.62’
7.09’
Teb0y
Be.13y
8064’

90149
9.59,
90919
10-329

10.05’
9.46’
8.86!
8449,
8.80’
9,14,

12,08y

140759

20.27’

9.25’

9,88,
9.48,
B.86,
8.76,
8476,
8,73,
877,
8,98,
9,12,
9,38,
9,69/

10,05,
10,37,
10,66,
10091!
10,85,
10,62,
10.38,
10.23,

9,86,
10,35,
14,58,
18032!
22440/

11.50,
10,90,
10.16,
9,67,
9,05,
8499,
94264,
9,40,
9495,
10,51,
11.11,
11.73,
12.12/

12.509
12.85,
12,96,
13.49,
13.27,
12.63,
11.94,
11054'
11.92,
12.01,
14,80,
17,65,
244,48/

11.93,
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“bbby =452y =2,60
~64629 =4,65r ~2,68,
-6073’ -4.73, -2.73’
-60819 -4.80’ -2079’
-6,87y =-4,85y =-2.,83,
=6.909 =4,88y =2,86,
-6.949 ‘4.92’ -2090'
-6092' -4.94' ‘2.969
-7,089 =S5,069 =3,04,
=646y =4,5Ty =2,67,
~5¢539 =3,71ly =1.89,
=44,529 =2,779 =1,09,
DATA((ALP309(JsN) oN=1
=3.869 ~2.149 =.,49,
=-3,869 -2016' -0479
4,129 =2.,54y =~=.85,
= o669 =2,909 =1,27,
-5009' '3029' '1.51'
“5t17’ _3033’ -1050'
-5,18y =-3,31s =-1,43,
~5.21ly =3.2Y9 =1.36y
~5,239 ~=3,209 =1,28,
’50269 -3.24' -1.19’
-50339 -3.009 -.56'
-50411 -2.91’ 0049
~5,609 =2,91 «49,
DATA( (ALP312(JsN) 4N=1
-7.519 '5-10' -2.69'
=T 249 =4,9Ty =2,69,
6,69y =4,T70s =2.71,
'6.33! -4-529 ’207ll
~6,009 ~4,369 =2,72,
=5,859 =4.29y =2,73»
5,64y =4,209 -2,75,
«5,489 =4,129 =2.769
-5.319 -3.97’ -2064'
“5.169y =3,T1ly =2.26,
=4497 -3.35’ ~1.63,
~4,68y =2,79 =,064,
“4.06’ -1.929 034’
DATA((ALP312(JsN) oN=1
«3,RTy =1.,62 «63y
-4,15y =1.96, 0«39,
-50629 '2.80’ -038'
-6,899 =-3,83s ~-1,08,
«T7.30y =4,209 ~1,33,
~Te34y =4,1%9 =1,209
~T.23 '4000' -1,04,
-7.08s =3.85s =,90
«64919 =3,Tley =,T6,
6,81y ~3,58¢ =,61,
-6.28’ -2098’ 0119
«6,05y =2.77 045y
-64159 -2076' 072'

-.64, 1.229
-eTTe 1403,
'083, 092'
-'939 077’
'0979 0709
‘10021 063'
'1007' .57,
-1.14! 0549
-10149 073'
-080, 1'40'
'0140 2.34'
.78’ 3.13'
19)9J=14926)/
10439 3066'
le4ly 3461
99, 3.12»
049y 2529
02“, 2027’
e349 2440
0490 2.63,
.64’ 2.89’
.81' 3015’
.98, 3.430
20070 5.089
3s139y 6.64y
3.989 7087’
»9)9J=1913)/
-.18’ 10909
-033' 10749
-.49' 1-58!
-.58' loaq'
-.71t 1.36'
-n76' 1.28'
-0859 1'191
-095' 1.21'
-o88, 166y
'o33| 2070'
o799 3466,
1.78. 4.53'
2063' 5.42’
19)9J=14926)/
2.99’ 5.809
2¢64y D437
1.859 4.53’
10169 30690
«90y 3432
1.06' 35529
10280 3.810
1649, 4,09
1.669 4.379
1.86¢ 4462,
2487y Y95,
370y Toléby
4,29y 1,89,

DATA((ALP315(JaN) yN=1,49)9J=1913)/

3.31’
2.9y
2.749
2.49
2.37'
2026,
2.220
2.34
3006’
3,97,
4,93,
575

6043’
6.10,
5.53,
4,95,
4,74
4092'
5.21’
5.54
5,89,
6,37
9.00’
10.42
11,48,

4,70
4.209
3,85,
3.6“,
3.43
3-28!
3.39'
4008’
4,69,
Setly
bo70’
8.749
10042’

10,96,
10,22
8.89’
7.08’
6,43
6077’
T30
7074'
8,09,
8.39,
9.860
10-7“’
11.50

5081’
5.24’
4.92'
4e59
4.409
4-32'
4.600
54359
6.61’
Be08y
9-177
100049

10.92'
10.92’
10008’
9,09
6.77'
9.160
90591
100029
10.36'
10.72.
13,26
14419
15008'

7.609
6093|
6.33,
5,89,
5.55,
5040'
5064'
6079'
90020
11.21»
13005’
144629
1597

1629
15.62
14060!
12434y
12.1“'
12.92'
12093'
12.949
120800
12.74'
13.78»
14034’
15100

8.629
7.8“’
7.38,
7.27’
7057'
8.79,
11427,
12.39y
13.06’
13.72y
140059
14449

156429
15.73’
15.14»
14.299
14259
140979
14,66
14,84,
14091'
15007'
173519
17.969
18,68,

10.44,
Q.94
9,58
00229
8051’
Q.24

11039'

13.14,

16,29

18,10

19,40

20.509

21,53

21463
21403,
20031’
17.61,
17086'
19.08,
180569
18.13'
17.51'
17.09'
17.71'
17.95,
18,70,

11046O
10.49,

9,96,
10,91,
12.97’
16,34,
21.02,
2024,
19052'
19,35,
18.93,
18,93/

19,91,
20.55.
20.20’
19.48,
19.73,
19,97,
19,72,
19,66,
19.45,
19041’
21,77,
2174,
22.29/

13.28,
12.95,
12.83,
12,61,
11.68,
13073'
17.84,
19.49,
23.506,
25,00,
25075'
26,38,
2T7.08/

26,96,
26043'
26,03,
22.87,
23.57,
25,23,
24420,
23.32,
22021,
21.43,
21.63,
21055|
22.31/




rorrrrrrrrrerer roorrrrrrrr ;e
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“Te76y =5,039 ~2.31,
~7.88s =5.,121 =2,360
«T7eT09 =5,079 =2.43,
‘7053’ “5.00’ -2.47’
=Te399 =4,959 =2,51
~T7e329 =4,92y =2,53
'7025’ -4.899 -2054’
=6,929 =4,TU0s =2,48)
-5.72’ -3.899 '2.069
=5.,11» -3.15’ -280
-4 o4y -2.229 e43
=3,569 =.929 1,40
-3.25’ -.33' 1083’
DATA( (ALP315(JeN) sN=1
=3.59, -092’ 1647,
-40609 '2.109 70y
-6,409 =3,209 =405
=8,349 =4,139 =,44,
-8.59’ -4.20’ '0439
~8.,729 =h,229 =637y
'8.839 -4.239 ‘0339
-8,88% '4.23’ -027,
-9,00y -40249 o209
=~9.,069 =4,2%9 =,16,
~9401ly =4,07s 0129
-7.98, '3.729 0329
-7.319 "3.50' .40’
DATA( (ALP318(JsN) sN=1
=Te240 -4.57, ~1.91
~6,T4y =4,30y =1,87,
~6.249 “4004’ =1,84,
~5,89y =3.87y =1,84,
=5,549 =3,669 =1.77,
-5.21’ '3.36’ -1.509
=4,T73y =2,939 =1,04,
-40109 -2040’ -e20y
~3.509 =1.,659 STy
~2.8ly =,51y 2.13,
"1.95’ .52, 3.07’
-1l.100 «98s  3.47,
~1,379 .50’ 2¢84
DATA((ALP318(JsN) #N=1
~2¢519 =,589 1.62
~3+389 ‘10599 «569
‘9017, '1096’ 205,
-4,369 =1.900 «08y
=4 4260 ‘1.85’ o129
«44,1T9 =1.800 18,
~44,07y =1.T4%s « 229
-3,98y =1,72 028
~3.91» ~1.6Y9 «32
=3.89y =1.,669 «38
=3.869 -1.56’ «66
-3.87s =1.51s «89
=387y =1.,42r 1l.lés

e03s 2437y
0069 2.180
002' 1099!
‘002’ 1.900
-013' 1079’
-.189 1.72’
~e209 1e76,
000y 2403,
e61ly 3405,
1e48y 4439
271y 6434y
40099 9038’
4066' 100899
19)9J=14926)/
3.87y 94629
24909 6093,
1.959 50199
1669y 4.55)
le77y 4468y
185y 4,94,
1e94y 5415,
2001’ 5.399
2elly 5460,
20210 5080'
2.83, 6080’
3.499 7.539
4.069 80149
'9)’J=1913)/
0619 3019’
051' 2¢99,
obby 2485
0389 2.799
032’ 20829
e60y 3.38»
1633y 44299
20519 5054’
3066’ 8026’
4098’ 12042’
T«79y 18405,
9,45,y 234249
6.25’ 16025’
99)9J=14,+26)/
44229 11400,
30109 7009’
20729 6.00!
277, 629,
20849 60819
20949 70409
3.04’ 80009
3016' 80559
3.28y 921
3038, 90661
3.989 11021’
4064’ 12.97’
5-28’ 14062’

Selbbs
5.01’
4,57y
4024’
3.95y
3.959
4.359
S5.10
6.86!
9.25'
11053,
15.26’
18,04,

17.179
13,600
10,66,

9082’
10.009
10.08'
10,23y
10.299
10.43’
10-57’
11,40,
11,79,
12.10'

6,959
6.04’
5.51,
5.31’
S.46y
6.319
8,88,
12.18'
16.77’
21.72’
28031'
37003'
26.25’

20.529
180519
18,12,
18.06,
19,31,
20.739
21,79
22436,
23,50
23.45’
21,74
23023’
24487

9.069
80400
7078’
70289
6072!
6.909
7095’
10,03,
12042’
14.59,
16.73’
210159
25018’

24472
20027'
16014!
150019
150330
15021’
1529
150179
150259
150339
16000’
16004’
16006,

10.91’
90749
8081’
8.299
9.100

11086’

150139

190329

25.28)

31002’

38.56

50483

36.25'

30.05%
29¢94
30.24’
290820
31081’
34.07!
35.59'
36414
37.79!
37-24'
32026’
33.49’
35,13y

12.73’
11.84,
11417
100709
10617
10075’
12.509
15.83’
17.97'
19.92’
21.92,
27.039
32.32’

32026'
26.93’
21.629
20.21’
20067’
20433,
20.35!
200050
20.07'
20.10’
20.60’
20430,
20.02’

14.87’
13044’
12.26»
11046!
13,02
17.42,
2138,
26446
33.799
40.33,
48.829
64.62’
460259

39,57,
41.379
42.369
41.599
44.31’
47440,
49,389
49.93’
52-07’
51003’
42,79
43,74
45,38,

16,40,
15.29,
14.56,
14012!
13.62,
14060'
17.05,
21.62’
23.53,
250259
2T.12,
32.91,
39.46/

39.81,
33,60,
27.10,
254,40,
26,00,
25,46,
25442,
24,93,
24,89,
24.869
25,20,
240559
23.98/

18.83,
17015!
15,71,
14'639
16494,
22.97,
27.63,
33,61,
42,30,
49,63,
59,08,
T8.41,
56425/

49,10,
52.80,
54 .48,
53.35,
56481,
60473,
63,17,
63,72,
66,36,
64,83,
53.32,
54,00,
55.,€4/
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DATA((ALP321 (JyN) 9sN=199)9J=1913)/

'5085’
-5077!
'5086’
-5487»
‘5.93’
-5.79'
-5057’
~54,04y
4417
-3.119
-2067’
-3.09'
"'4|40,

rerrrrrRrRrRrRr

-5.559
-5,95,
"5095'
=5,94
=5,919
-50909
-5.859
=5,84
-5.81’
‘50809
-5064’
-5-519
’5.46'

rreororoerrrer>

-3.559
'3053’
-3,58»
-3.64'
=3.71»
-3,619
~3,200
-2.34’
-1025’
030’
1,250
«90
-T2

~2¢52
-3.479
3,47
-3.44’
-3.,419
~3,38,
-3.35’
-3032’
-3,300
-3.27’
~3,08
=2,R6
-2.689

-1.19'
-1020’
'1023’
-1434
'1044’
‘1-36’
-1.01,

-e139

1.519

3.80
46477y
40039
2-880

DATA( (ALP32]1 (JsN) oN=1

066,
-039’
”0390
-033’
-.289
-0240
-0189
-e129
‘008,
-0029

032,

-71,
10129

1042!
1031,
1024,
1.08,
«93,
«98,
1032’
2436,
4495,
11070’
17.52,
13.82,
9000!

4.559
4008’
3.93’
361
3035'
3046’
396,
6.“1'
10062’
23.82,
330529
25494
24438,

19)9J=144926)/

4400,
3.13,
30210
30329
3.42'
3.52,
3.63,
372,
3.83,
3093,
4,86,
5.80’
Te67y

DATA((CD304(1sJ)9sJ=1926)91=1

000959
« 0094,
-0318’
«0049
«0049,
«02900
«0049,
«0049,
« 0336,
000849
00078’
« 0597
004359
001519
«1046

NS LSOV WWNONN- -~

00093’
000969
003329
000499
.0049'
00311’
.0049'
0049
0354y
00083,
00085’
006629
0220
002129
«1130,

« 0092,
«0102
003“59
« 0049,
000541
<0324,
00049’
« 0059,
00367’
00083’
00121’
«0713,
001509
00282’
01215’

0092,
.0115’
0357,
« 0049,
«0080,
« 0333,
« 0049,
« 0094,
« 0380,
000809
e 0176,
.07589
«0133,
«0369,
«1292,

DATA((CD306(I19J) sJ=1926)91=1

.0095’
«0092
00465'
00044
«0050
« 0378
00046’
«0058y
« 0428,
00073’

S WWWNN N ==

o
N

«0094%
00096’
00478’
000459
.0060'
004079
«0046>
000979
e 0457
00073’

.0094!
oOlOB'
«0488,
00045!
« 0092,
.0420’
« 0046,
00138'
« 0472
000739

« 0093,
«0159,
« 048R,
« 0045,
« 0136,
« 0426,
«0046,
001809
L] 0“879
e 0072,

110160
100419
100259
10.63,
11.16’
11461,
12006,
12.529
13.13y
130609
15463,
170039
18.789
25)/

«0091,
«0147,
« 0365,
« 0049,
00120,
«0337,
000499
«0152,
«0393,
000759
002379
00802'
00121'
20478,
.1349'
15)/

« 0093,
«02189
00482'
00045,
00179’
00432’
e 0046,
00221'
00501!
00067’

11'36'
G485,
8.169
7-19’
60689
70019
8.069

10.29’

16,509

35,94,

49,52

38,06,

39,77

20.47,
24021’
22,75,
234139
24.06’
24,52
244,97
25,42,
26,47,
26,93,
28.13’
28,46,
29,89,

000910
«0192,
«0319,
« 0049,
«0167,
003390
«0049,
00213’
004699
«0074,
00309’
00974’
.0116’
00598’
e1574,

00093’
« 0277,
00424’
00045’
« 0222
00433'
« 0046,
«0262,
+ 0579,
« 0065,

18050’
15082'
12.16,
10,969
100079
10061’
12010’
14,170
224389
48006!
65.52'
50,189
55.15’

29.77’
38.000
35025!
35.63,
36097’
37042’
37.87’
38.32'
39.80’
40,27
40.63,
39.89,
41000’

00091’
e 0237
00240’
« 0049
«0207,
«e0314,
00049'
« 0263
005499
« 0073,
« 0383,
«1106)
00116’
00724
«1728

+ 0093,
00336’
00353'
<0045,
00270'
«0397,
« 0046,
«0308y
« 06489
« 0065,

25,64,
21-79’
16,169
14,74y
13046'
14022’
16014’
18,06y
28.26’
60.18!
81052!
62.30’
70054’

390079
51.79’
4T .75,
480139
49,87,
50032,
50.77’
51.239
53.13»
53,60,
53.13’
51.31'
5211y

«0091y
« 0273,
« 0193,
00237'
« 0284,
000499
« 0292y
006290
«0073,
e 0459,
«1227,
-0118’
008371
«1843/

.0093’
+ 0390,
«0280,
0045,
«0319,
« 0350,
e0046,
003619
«0705,
e0067,

32.79,
27,76,
200160
18,51,
16.850
17.82,
20,18,
21,94,
34,15,
72,30,
97.52,
T4Heb2,
85,92/

48,37,
65.59,
60.25,
60,63,
62,77,
63.23,
63,68,
64,13,
66,47,
660939
65.63,
62.74,
63.22/

s0091,
002959

0049,
<0265,

«0049,
«0317,

« 0075,
« 0532,

0124,
« 0947,
00092'
«0431,

« 0045,
e 0350,

«0051,
« 0398,

« 0076,



001109
007069
00292'
001929
e1373

nuosH P

00171,
007609
002079
002809
014729

0231,
.0815’
001619
00408’
01555’

002929
« 0869,
00144’
» 0536,
016399

003539
00909’
«0137,
« 0664,
01722

DATA((CD309(lsJ)9sJ=1026)91=195)/

00094’
000999
«0569
000599
« 0078,
00542
00059’
«0083
006479
001149
001379
« 0977y
«0230,
«0273
«e1462,

UV EPPHWLWWNNN -

00093'
001299
e06179
00059,
001139
00601’
000589
e 0121
006889
«009%
00183’
01058'
00172’
20361,
e 15500

« 0092
0171y
.0663’
000599
00155'
006409
00057!
0175,
. 0729’
«0080,
002419
01100’
001429
00473’
01637,

00092'
0217,
« 0693,
« 0058,
0202
« 0680,
00058’
« 0234,
'0770’
.0076!
.0350’
011429
00133’
0620,
016839

DATA((CD312(1sU) 9J=1926)91=]

« 0099,
.01149
« 0908,
. 0061
+ 0095,
008519
«0061
e 0144,
« 0936,
«01259
00226’
«1193
« 0204
« 0528,
«1879y

UL PLWWMNDN N -~

000999
0182
009559
.00609
00156!
00919’
00061
00200!
009969
001069
.03209
01278’
001809
.07249
02004’

«0098,
.0261’
.1001’
<0060,
n02350
.0968,
.0061,
00284’
01057!
00969
.04239
01349,
0169,
« 0906,
02130,

.0098’
« 0352,
01011,
« 0060,
00327’
01013'
«0060,
« 0375,
010989
« 0097,
» 0525,
1410,
e 0168,
«1070,
22269

DATA((CD315(19J)9J=1926)91=1

« 0084,
00206’
«1209,
.0078,
002349
01172’
«0091
« 0276
01240’
000909
« 0422
«1533»
002359
«0782
02215'

VUV NPLPWWWNANN -

000889
00319’
01292!
« 0078,
003469
«1234,
<0082
.03949
13105
00115'
005819
016239
00206’
00993’
02330’

00089'
« 0438,
01353’
0078,
00458’
01291'
000829
005119
-1381'
.0128,
007179
016889
«0203,
1199
02425,

«0090,
« 0563,
01397'
« 0078,
20577,
1348,
.0083’
«0630,
016451,
« 0134,
« 0835,
1743,
«0207,
«1383,
02491'

¢ 0092,
20274,
« 0696,
00058’
« 0249,
e0707
00058’
00299,
« 0786,
00077,
«0460,
011859
«0128,
00773!
«1699,
25)/
« 0098,
00448,
«1009,
00060’
004299
010469
000600
« 0473,
«1135,
001009
« 0647,
014719
«0168,
012139
023099
*5)/
e 0091,
.0688’
«1437,
. 0082,
e 0696,
01390’
«0089,
« 0749,
01470,
e0140,
00962,
017999
«0215,
015489
2556,

DATA((CD318(I1sJ)sJ=1926)91=1+5)/

l 0106,

001360

001519

001589

0166,

«0414,
.1080’
e 0134,
00799,
02071

« 0092
« 0331,
00636’
00059|
00307!
006919
20059,
« 0367,
« 0857,
00079’
e 0576
01300’
00133!
00934’
e 1772

000989
06547’
« 0973,
«0060,
00526,
« 0996,
« 0060
00573’
«1135,
«0101,
00780’
e 1646,
001709
«1351,
.2661’

000919
008039
-13829
00086’
« 0800,
013939
00092’
008539
+1518,
«0149,
01092’
019759
« 0228,
01699,
02677

00169’

.0478'
1109
«0139,
00991’
02243,

00092’
« 0387,
« 0569,
00059’
«0365
00642!
«0060
.0442'
« 0890
« 0083y
+ 06989
01353,
001439
01089’
01835'

00097'
«0649,
.0872’
00060’
00619,
-09069
000619
<0672,
011109
001049
.0903'
-1718’
00185'
'1487’
.2646’

«0091,
00912’
«1223,
00093’
«0903,
«13300
«0099,
009530
01521!
«0169,
01218!
«2035
00262’
« 18369
02715’

0173,

« 0559,
01142’
«0145,
«1170,
02266/

«0092,
« 0447,
¢ 0498,
« 0061,
00422,
005839
20064,
00516'
« 0915,
00091’
« 0816,
01353'
00181'
e1222
« 1894/

00097,
00746,
.0736’
« 0060,
007070
00793!
¢00739
« 0766,
«1082,
00117’
01011!
01749,
e 0242,
.1622’
«2631/

00094'
010169
«1063,
«0104,
.0992’
«1236,
00115’
«1053,
015211
00204’
01341’
« 2095,
00384'
01974'
« 2753/

00186’

006419
0166,
1271,
«0092,
.0509’

00065'
« 0482,

«0068,
0582,

.0114’
« 0897,

0218,
01354,
00098,
0829,

«0066,
« 0784,

.0098,
0857,

.01689
«1109,

« 0365,
1753,
e0116,
1117,

.0141,
.1082,

«0173,
«1152,

0275,
014449

-0564,
02101’

« 0228,

53



54

03379 0486y L0633y 00765y «0887s +1008y 411299
01340, 014019 014489 01495' 01520’ 015199 «1490
,0082y .008ls ,0080 .0080y 40081y 40083y 00900
L0386y .05169 06939 0851y 00994y 41112y 1228y
014189 «1468s 1503y <1537, 1571, «1606y 15779
40096y 00969 00979 0097, «0097y 01029 01179
104319 005799 QO?SZ’ 009129 010499 011849 01263'
214989 15639 16179 1670y e1723s ¢1752y 417659
0169y 01769 ,0179y 0180, 00191y o02059 0261
00713’ 00877! '10441 01181’ l1305, 01430’ -1554’
«1807 .1879’ '19500 020079 «2058, 02196’ e 2280y
.0282s .033ls ,0355s <0367y 00392, eN419y 0489,
‘011229 c13659 01619' 01860’ 02085! 022980 02470’
2863y 429599 +3022¢ +3083, <3118, e32529 +33861
DATA((CD321(19J)’J=1126)91=195)/
«0119 00126’ .0125' «0125, «0128, 001339 «0148y
L0411y 05659 407219 «0879y +1038, e1179y 41304
016189 1691y 1764y .18229 18369 1886y 1894y
00095’ -0094’ .0094' .0094' .00949 001019 00121'
.04549 .0601’ 00781, .0965’ .1123’ .12519 .1378'
.17009 .17799 01857’ 019369 01956' 020149 .2014'
e0111 .0113’ 00113' «0114 e0114y «0120» 00174’
005429 «0703s 0874y 1044, 011919 «¢1322s 14529
.1843y L1961y ,2030y 2099, 021689 222079 42219
L0269y ,0213s 0208y «0211, 20231y <0264y 40368
008789 .1040’ 01214’ 01382’ 01534’ 016869 .1838’
02186’ -2274’ 02362, 02450, 02538' 02649’ 026639
0439y ,0387s ,0388,y +0400, 00448y ,0549y L0735
o136449 01548y 17509 «1969, 022109 22450y ,2664
'30689 030699 '3071’ 030729 03074’ 03083’ .30929
DATA(XMI(J)yd=1926)/o3!05906!05590790725!.7590775y
& .8..825..859.8759.9;.925,.95vo97501.0’1o02591.05y
&101919125'10159103’10459106/

U S HWWWN NN -
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01203'
e1449,
0148,
01316’
.15339
«01959
«1341y
01779,
e0411
01663,
«2365%
00651’
02642’
«3520/

00178’
014289
«1903,
00221’
«1505,
2014y
00273’
«1583,
02231y
«0533,
+1990,
02676
«0921,
«2843,
3102/

14075,

DATA(CLI(J)’J=199)/-c41-0210-09029049-6’-8v10091-2/

DATA(ALPI(J)'J=197)/-400’-200’000’200’4.0’6.0'800/

DATA(CLIT(J)1J=115)/0e09e290%42¢6948/
IORDER (1) =10RDER(2)=1

IPT (1) = -1

IF (IKEY ,EQe 2) GO TO 1000

IF (TR «LT, «04) GO TO 9

IF (TR oGEe 04 oANDse TR oLTe o06) GO TO
IF (TR «GE, 06 +ANDe TR oLTe «09) GO TO
IF (TR «GE, ¢09 «AND. TR oLTe. «12) GO TO
IF (TR +GE,., «12 «ANDse TR oLTo «15) GO TO
IF (TR «GE, ¢15 «ANDe TR oLTe .18) GO TO
IF (TR oGE. 18 ¢AND. TR «LTe «21) GO TO
IF (TR +GE. +21) GO TO 7

onmPWNY -

01272,

00267,
e1367,

«0313,
01420,

«0562,
«1735,

«0B8T,
2767,
« 0269,
1545,

0320,
1622,

« 0383,
1713,

.0705’
«2098,

«1132,
«3022,

CALL 18I (79ALP1026,XMI,7’CL304’IORDERvIPToAA;XM’CLFTOQoIERR)

CL=CLFTO04
GO TO 400

CaLL 1BI (79ALPI’26’XMIQ7!CL304’IORDER’IPT’AA’XM!CLFT049IERR)

IPT (1)==1

CALL 18I (T,ALPI9260XMI970CL3060IORDER;IPToAAoXMoCLFT06nIERR)

CL=CLFTO04 + (CLFTO6—CLFT04)“((TR-.04)/(.06-.04))
GO TO 400



1000

90

10

20

30

CALL 1B1I (7’ALPI’269XM1!79CL3069IORDER!IPT’AA!XM'CLFT06'IERR)
IPT (1)==1

CALL IBI (79ALPI9269XM197!CL3099IORDERQIPTQAAQXM,CLFT09QIERR)
CL=CLFT06 + (CLFTO09 - CLFTOG)*((TR'.06)/(009'006))

GO TO 400

CALL 1BI (7OALPI'269XMI979CL309910RDER9IPTQAAQXM’CLFT09915RR)
IPT (1)==1

CaLL 1BI (7'ALPI'ZGQXMI97,CL312’IORDEROIPT’AA’XM’CLFTIZvIERR)
CL=CLFT09*(CLFTIZ*CLFT09)°((TR‘.09)/(012-.09))

GO TO 400

CALL I8I (79ALp1926!xM197’CL312’IORDER’IPT’AAQXMQCLFleleRR’
IPT (1)==1

CALL 18I (TQALPIQEGQXMIO79CL315!IORDER9IPT’AAQXM!CLFTIS!IERR)
CL=CLFT12 + (CLFT15-CLFT12)“((TR-.IZ)/(.I5-.12))

GO TO 400

CALL 1B1 (79ALPI!26’XMI979CL3159IORDER’IPT,AAQXMOCLFTlsleRR)
IPT (1)==1

CALL IBI (7’ALP1926QXM1979CL3189IORDER’IPT'AA’XM’CLFTIB’IERR)
CL=CLFT15*(CLFTIB-CLFT15)*((TR--IS)/(-IS-.IS))

GO TO 400 ‘

CALL IBI (79ALPI’269XM197,CL318’IORDEROIPT’AA,XM'CLFTIS'IERR)
IPT (1)=-1

CALL 181 (79ALPI’269XMI97’CL3219IORDER!IPT'AA’XM’CLFTal’IERR)
CL=CLFT18+(CLFTZI-CLFTIB)*((TR‘.IB)/(.?I’.IB))

GO TO 400

CALL 1BI (7’ALPI’26’XMIQ7OCL321,IORDER!IPT!AA9XM!CLFT21'IERR)
CL=CLFT21

GO TO 400

CONTINUE

IPT (1)==1

IF (TR +LT., «04) GO TO 90

IF: (TR oGE. o064 oANDe TR oLTe «06) GO TO 10

IF (TR «GE, 06 +ANDe TR o4LTe «09) GO TO 2C

IF (TR ¢GEe 09 +ANDe TR oLTe 12) GO TO 30

IF (TR +GE. ¢12 +ANDs TR .LTe «15) GO TO 40

IF (TR oGE, 15 «ANDs TR oLTo «18) GO TO 50

IF (TR «GE, 18 «ANDe TR oLTe «21) GO TO 60

IF (TR «GE, «21) GO 70O 70

CALL IBI (26’XMI’99CL19269ALP3049IORDER,IPT,XM’CL’AA04’IERR)

AA=AAQ4

GO TO 400

CALL IBI (269XMI’9’CLI926’ALP304910RDER’IPT’XM’CL’AA04’IERR)

IPT (1) = =1

CALL 1BI (269XM199’CLI9269ALP306910R0ER9IPTOXMQCL!AA06OIERR)

AA=AAQ4 + (AA06=AAQ4) # ((TR=,04)/(.06~404))

GO TO 400

CALL I8B1 (269XMI999CLI’269ALP3069IOROER!IPT’XMQCL!AA0691ERR)

IPT (1) = =1

‘CALL IBI (269XMT 999CLI 9269 ALP309 IORDER IPT9XMyCL9AADF+IERR)

AA=AAQE + (AA09 = AAD6)I#((TR =¢06)/(e09-406))

GO TO 400
CALL 1BI (26’XMI'90CL10269ALP309'IORDERoIPT,XMoCLoAAO9oIERR)
IPT (1) = =1

CALL IBI (269XMT+9sCLI9269ALP312y TORDERsIPTsXMyCL9AALZy IERR)
AA=AAQD+ (AAL12-AA09) # ((TR=409)/(e12~409))
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GO TO 400
CALL IBI (269XMIs9sCLI9269ALP312,I0RDERyIPTyXMsCL2AAL2yIERR)
IPT (1) = =1
CALL IBI (261XMI'99CLI926,ALP315'IORDER,IPTQXM,CL!AAIS,IERR)
AA=AA12+ (AA15=AA12)# ((TR=e12)/(e15=.12))
GO TO 400
CALL IBI (269XMI999CLI9269ALP3159I0ORDERYIPT9XMyCLsAALSy IERR)
IPT (1) = =1
CALL IBI (26’XMI999CL1926'ALP318|IORDER’IPT’XM,CL’AAIB’IERR)
AA=AAL1S+ (AA15=AAL1S)# ((TR=e15)/(e18=415))
GO TO 400
cAaLL 18I (26’XMIv99CL19269ALP318!IORDER,IPTQXM.CL’AAIBvIERR)
IPT (1) = =1
CALL IBI (269XMI+99+CLI*269ALP321sI0RDERsIPT9XMsCL9AA2LHIERR)
AA=AA1B8+ (AA21-AAL1B)#((TR=.18)/(e21~=,18))
GO TO 400
CALL 1IBI (26’XMI’99CLI,26’ALP321!IORDER!IPT,XMOCL’AAEIQIERR)
AA=AAZ]
CONTINUE
IPT (1)=-1
IF (TR <LT, ¢04) GO TO 91
IF (TR oGEe. 04 oANDe TR oLTe «06) GO TO 11
IF (TR +GE, 06 +ANDe TR «LTe «09) GO TO 21
IF (TR «GE. 09 <ANDe TR «LTe o1l2) GO TO 31
IF (TR oGE, ¢12 «AND. TR oLTe «15) GO TO 41
IF (TR o+GE. ¢15 <ANDe TR oLTse ¢18) GO TO 51
IF (TR oGE, ¢18 +ANDe TR 4LTe o21) GO TO 61
IF (TR +GE, «21) GO TO 71
caLL 18I (59CL11126’XM1959CD304’IORDER9IPT9CL9XM0CDRGO4,IERR)
CD=CDRGO4
WRITE (64+201) TR
FORMAT (#0THICKNESS RATIO=#4FS5.39% IS OUT OF RANGE .
&¢#/% THE VALUES FOR T/C=.04 HAVE BEEN RETURNED#)
GO 10 250
caLL 181 (59CLIIOZG'XMI95,CD304$IORDER’IPT’CLOXMQCDRGO4yIEQR)
IPT (1)==1
CALL IBI (S’CLII’26'XMI’5’CD3069IORDER’IPT'CL’XM’CDRGO6’IERR)
CD=CDRG04 + (CDRGO6-CDRGO4)*((TR-.04)/(.06-.04))
GO TO 250 '
CALL IBI (5¢CLIT9269XMI59CD3069 IORDERY IPT9CL XM CDRGO6y IERR)
IPT (1)=-1
caLL 1BI (SqCL119269XMI959CD3099IORDERQIPTQCL,XM,CDRGO9,IERR)
CD=CDRGO6 + (CDRGQ09 =~ CDRGO6)# ((TR=,06)/(+09=,06))
GO TO 250
CALL IBI (S¢CLII9269XMI+54CD3099I0RDERIPTsCLsXMyCDRGOGyIERR)
IPT (1)=-1
CALL 1BI (SQCLII’26OXMI!50C0312’IORDER’IPT'CLOXM'CDRGIZQIERR)
CD=CDRGO9¢(CDRGIZ-CORGO9)*((TR-.09)/(.12-¢09))
GO TO 250
CALL I81 (5’CL11926'XMI’50CD312!IORDERvIPT)CL’XMlCDRGl?oIEQR)
IPT (1)=-1
caLL 18I (590LII!260XM1950CD315’IORDERQIPT9CL9XM0CDRGISQIERR)
CO=CDRG12 + (CDRG15-CDRG12)#((TR=,12)/(+15=.12))
GO TO 250
CALL IBI (S59CLIT+269XMI454CD3159sI0RDERsIPT9CLsXMsCDRG159IERR)
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IPT (1)=-1

CALL IBI (SOCLII’269XMI'5!CD318!IORDER,IPTQCLOXMQCDRGIBOIERR)

CD=CDR6150(CDRGIB-CDRGIS)*((TR-.IS)/(.IB-.IS))
GO 70 250

61 CALL 18I (S'CL119269XMIo59CD318’IORDER.IPT,CLoXMoCDRGlB.IERR)

IPT (1)=-1

CALL IBI (S.CLIIo?b'XMIoSoCD321’IORDERoIPToCLoXMoCDRGZlcIERR)

CD=CDRG]8¢(CDRGEI-CDRGIB)“((TR-.IB)/(.21-.IB))
GO TO 250

71 CALL IBI (SoCL119269XMI'59CD321vIORDER.IPTvCLvXMvCDRGZl,IERR)

CD=CDRGZ21
IF (TR +GT. ¢21) WRITE(69204) TR

204 FORMAT(#O0THICKNESS RATIO=®#,F5,39% IS OUT OF RANGE.

g#/% THE VALUES FOR T/C=.21 HAVE BEEN RETURNED . #)
250 IF(CL «GT. o8) GO TO 251
RETURN
251 CALL COMPUT(DoXMvALTvCORvTR'AA;CDTyCLcCDoCLDES)
CD=CDT
RETURN
END

SUBROUT INE AEROé(XLD'CL'CD,XMvAA'IKEY.TR,CLDES;ALToCOR’D)

THIS SUBROUTINE IS DESIGNED TO COMPUTE THE AIRFOIL
CHARACTERISTICS FOR A 16 SERIES AIRFOIL WITH A GIVEN CAMBER,

THIS SUBROUTINE RELATES CLyCDyCL/CDsMACHs T/CoAND ALPHA,
IT REPRESENTS THE DATA OF A 16=4XX AIRFOIL.

XM=RELATIVE MACH NO, AT BLADE ELEMENT
AA=ANGLE OF ATTACK IN DEGREES
IKEY1: CL=CL(MACHsALPHA,T/C)
: CD=CD(MACHsCL+T/C)
+XLD=CL/CD
IKEY2: ALPHA=ALPHA(MACH,CL9sT/C)
: CO=CD(MACHsCLsT/C)
+XLD=CL/CD
TR=T/C

DIMENSION IORDER(E)!IPT(Z)’ALP404(2699)1ALP406(2699)'
ALP409(26'9)9ALP412(2699)yALP415(2609)yALP418(2609)0
ALP421(2609)0CLI(9)oXMI(ZG)9ALPI(7)'CL404(7026)v
CL406(7926)!CL409(7026)’CL412(7926)9CL415(7026)9
CL418(7926)!CL421(7926)sC0404(5’26)9CD406(5'26)9
CD409(5026)9C0412(5026)9C0415(5926)9CD418(5026)1
CD421(5+26)sCLII(S)

DATA((CL40&4 (I9J) sJ=1926)91=194)/

1] =e1079 =,1229 =4130y =,132, “el3ls =129y -e1269 =,124,

1 =116y =,108y =,095, ~.083, o061y =058y =o0869 =e193y

e

-01209
-0645'
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1 -'2199 "1949 "1739 ‘0164; -01829
2 e123 01299 01409 01509 .160,
2 0196, 0211’ 02250 02390 02349
2 .033s L0759 L1089 41139 <094,
3 o3549 43739 43929 4049 <416,
3 4569 L4686y L4779, ,489, .469,
3 289y ,320s .346, ,L,361y <335y
4 571y ,L,601lsy ,621y .638y L655,
4 «701 u711’ e 723, 07179 «670,
4 .519’ 1558’ 0597’ 06199 0595’
DATA((CL404(IsJ)9J=1926)91=597)/
5 0713’ 0757’ 0793’ 0821’ 0849'
5 09429 .940! 09239 .901’ 08699
5 .7479 0790’ .8219 0828, 07869
6 +8BT74s ,933y .980y 1,006y 14042
6 1.092! 1.0739 1.052, 10027, 09989
6 o891, «937 0972 e978, «938,
7 1,019y 1,074 1,123y 14152y 1,193,
T 1.183’ 1.161’ 1-135’ 101089 10081'
7 1,0209 1.0599 1,098y 1,108y 1075,
DATA((CLA06(I9J)9U=1926)91=194)/
1l =.142y -.126’ -e117 “0110’ '01049
1 4086y =,08ly =4077y =o113y =207,
1] =¢398y =43439 =,3139 =e3239y =337,
2 0117! .1289 01389 0144’ 01549
2 4182y L1778y ,149¢ L0869 4017,
2 ~¢071’ '0032’ -0012! '.0309 -0056,
3 4349y 3689 ,388s <405y <423
3 4T39  J4TTe 44469 381y o317,
3 231y 0271’ «281y 0257’ e227s
4 05499 .5969 96279 .645, 06639
4 0708’ .6859 '63S' .581’ .527'
4 04619 .501’ -5159 .479, 04349
DATA((CL406(19J)9J=1926)91I=5+7)/
S 0693’ 07409 57859 0812, 0841’
5 08969 .860’ 0816! 0772’ '727’
5 669y (Tl4s 7269 L,68ly 4625,
6 08569 0905’ -944’ 09709 1.002!
6 «9629 493Dy 908y +8709y 48B30,
6 .8069 0842’ 0862’ 08309 0771’
7 1.0109 1.06%9s 1,119, 1,157, 1,195,
7 100799 1.0479 1.016’ .9849 09529
T <9299 o,9699 ,987y .958,¢ 4913,
DATA((CL40S(I19J)9J=1926)91=194)/
1 -00799 -.067’ '0044, ‘0032’ ‘00189
1 <0169 <0159 =,019y =~,096y =4212
1 =e2769 =271y =42769 =.281l,y =4285,
2 1259 ,138s 4153y L160y 173,
2 «209, «174y 0099! =e006y =ellls
2 =¢060y '00569 -00709 '0083' -.094,
3 .329¢ .336s 353y 4365, 381
3 4159 L4009 43249 2104 +083,
3 .1609 L1611y <149y L135, L121,
4 .5209 0544’ .5689 0585’ 06079
4 e632 0583’ «493, «393, «293,

[$)
[oo]

-e262y
0165’
«208,

-0035'
.421’
0410!
0154’
0663,
0620!
0305’

0868’
0825’
«4T78y
10060’
.969,
«618,
1|213'
1.054’
« 761

-+e100,
-.3179
‘-398’
-1599
-0052’
-~a150,
04329
.2529
00729
o674,
«4T73y
0219’

«859,
«6T74,
0361'
1:016’
« 790
502,
1.196,
0920’
.6599

“0011’
‘0421’
-.3069
01799
‘0207!
-¢130
« 389,
0011’
e 043,
«620,

02251”

-0277!
0171
«145,

‘0115'
.427!
.338’
023,
06729
0570’
0128!

.888'
0775’
02729
16077
t928!
-395’
1e2220
1.030
c534’

-+.097,
-.426’
-e421
0165!
-0121'
-.161’
0441!
0184,
-.014,
-6879
«425,
0112’

0879’
0621
'2369
1.019!
o146y
0375’
1-175’
0882!
0508’

-0004’
'04579
-.3099
0185|
-0217'
'01480
.397’
00109
-+015,
0634'
0219’

--258,
«177
0035’

“0123’
04349
«286,

‘00159
06819
05209
« 094/

«908,
e 730y
0209'
1.089'
«882
.314.
1.2159
100069
425/

‘0094’
o484y
—.433’
«171,
-01379
".161,
0449y
0157’
'0024’
«699,
« 398y
« 091/

0900’
e D95,
01999
1.0059
« 735
«305,
1'1439
858,
423/

2004,
-.4259
~e303,

01919
-.169’
-.164'

«406,

062,
-.028,

«640,

« 270

182,
«002,

0465,
02639

« 691,
0492’
.927'
o717,

1,097,
«868,

1,204,
-.090,
-.452’

0176'
'01129

2461,
01889

.710’
.419.
912,
2624,

987,
770,

lelll,
887,
«011,
—.345’

198,
'0107'

o415,
«119,

0652,
0329,



4 e367y «371s e353, 03311 0310,
DATA((CL409(19J)eU=1926)91I=5+T7)/
5 .666’ 07099 .7509 07769 .8039
5 o767 06879 0606' 0526’ «445,
S 5429 45379 5159 <491 4467,
6 «T989 8679 4917y 4943, +973
6 0862’ .7969 0731’ '665' 06009
6 « 708y .703’ «681y a6589 e634,
T 4947y 1.0089 1,062y 1,094, 14110,
7 09309 .8719 0813’ 0755' 06969
7T <8139 8009 779y o758y 4737,
DATA((CL412(19J)9J=1926)91=194)/
1 'o053, -00469 -.053’ '00579 -.0619
1 =¢1799 =.27%9 =43709 =+465, =4518,
1 '02719 -02749 ‘02770 '0279, '0282'
2 01159 01409 01549 0164, 0178'
2 0969’ -.0239 -01450 "298' '03740
2 =e1239 =,12%s =4128y =,132, =4136,
3 12859 c30b9 03189 03249 .3339
3 «282 «1709 «043, '00789 -ol24,
3 L,088y L0779 L0659y 4054y 4047,
& 4469y 4959 514y 4529y <544,
4 04109 -3099 01999 llOO' 00619
4 0266’ .2539 02419 .229. 0217!
DATA((CL4L12(19J)9J=1926)91=597)/
5 06079 0649’ 0681’ 07059 07299
5 0484’ 04069 0329’ 0260’ 02249
5 o423 e410 «397, e384, e371s
6 «T38Bs LB029 ,84Te o877y 909,
6 4639y 5639 48Ty J411s .3B6y
6 2589y LS5T4s 558y 542y 526,
7 +862y ,918s 970y 1.008, 140309
T .7359 0659’ .5829 «506 .469,
T  +669s  ,6539 4638y ,622s «607,
DATA((CL41S(I9d)9sJ=1926)9]1=1094)/
1--0070! '.073’ -00829 -.088' '00949
1 -03229 -.426’ '05539 -05709 -05329
1 ‘02999 -.2999 -.299, -.2999 -02999
2 0073’ -0839 .0979 01049 01100
2 -0062’ -.194’ -0346’ -04039 ‘03899
2 =e194y =,194%9 =,193y =-,193y =,193,
3 02409 .246. 0254' 02599 02639
3 « 092 -'040’ -0196’ -02639 -0228,
3 ‘00169 '00179 -.019| -.021’ -.0239
4 L4229 L4389 L4539y 4461y L4467,
4 0267’ .1279 -00189 “.0639 “00149
4 e 168y -1639 + 157 0151’ 0145,
DATA((CL415(19J)9U=1426)91=5+7)/
S 0557, 05859 0607’ 06219 06359
S 329y ,228y 4141y .108, 151y
5 «332» .323’ «314, «305, «297,
6 06719 .7110 .746' .771’ 0791’
6 L4669 3569 253y 4194, 237,
6 04429 .433’ 424 04150 0405’
T 769, «809 « 84T, « 882, e910,

«195)

.815’
0387’
« 338,
.988'
«551s
«499,
10099’
«650,
0613’

~¢065,
=,498,
-.297’
«185,
'03419
‘01599
03419
~s091,
« 007,
0552’
.0989
153,

o 134,
02630
.2960
08989
0424!
0428
1,002,
e507,
05259

-e 098'
‘0452,
'03009
0110.
--309’
‘0194’
02659
~e1229
-.033|
04739
«082,
01159

06309
e240,
0248,
o778,
03329
0353'
.898’

0124,

«828,
0387,
0240'
0992’
559
03859
1.072»
06579
e501y

'0075’
-e419y
'0313’
0190’
‘02459
-.187’
0349,
-.009!
'0027’
0555,
0172’
e106

.716’
03399
0234
.854'
0492
0356’
0958'
«5T7,
0456’

-0111’
-03649
--303’
01059
-.227’
-e2069
02669
'.033’
-2040
04529
«150>
0089’

-6009
0321'
02109
-7419
04249
0321’
e 85T

082/

0836’
2439,
0196’
«974,
'611’
0300’
14042,
0712’
o414/

'0085!
--3167
-.3289
01869
-0153'
-.197|
0352’
0062,
-.053'
«540,
0246’
« 063/

« 638,
04089
0175.
« 792
05619
0286,
0888’
e649,
« 394/

'n157g
-03059
.305’
00879
-01999
--218'
0242!
-0012!
‘.0419
412y
.178’
« 069/

0531,
350,
0180!
«667,
« 455,
«C9%,
« 770,

.818,
« 497,

.927’
«666,

« 988,
o772,

270,

0139'
bl 129’

« 336,
«091,

«490,
«275,
«561,
.436’

o716,
595,

«B8l1,
.678.

’0226,

-.299’

0034,
-e194,

e184,
-0014,

«345,
-1740
«430,
341,

«575,
e 451,

«655,
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7 o539 44239 43159 4269y <310y
7 5009 o491s o481y o471y o463,
DATA((CL41I8B(I9J)9U=1926)91=194)/
1 -0098’ -.1019 -.120! '0129’ -0149’
1 -'591’ ‘0684' '07459 '07279 -e6369
1 =.378 ~—e37Y -e379 -+380, -e380
2 056 0054, 0054’ -059’ «060y
2 -04219 ”0521’ '.572’ -.531, '0433’
2 =e26469 =246y =4,246y =o246y =e246y
3 .204y 2139 42219 +2269 225
3 -.2350 -.3449 -0390’ -.358’ -.2369
3 -.0859 -.086’ -0088' -.0899 -¢090,
4 03789 .387’ 0398’ 0404. 0397'
4 =,081 ‘0171' -e211ls =e174, ~+039,
4 00909 0085' 00809 0076’ 0072,
DATA((CL418(I9J)+J=1926)91=5+7)/
5  .5269 +5349 45489 556, 4539,
5 087y 004y =,037» +008s 4132
5 .2619 0253, 0245, 0237’ 02309
6 6240 L6499 689y o721y 663,
6 2029 1239 ,098s L1333y 261
6 o384 o3T7Ts o369y 361y 354,
7 720s 4761y .,808y 4839y +795,
7 02719 0160! .1279 01779 0301’
7 0417! .409’ «401y 0394’ 03869
DATA((CL42)(19J)eJ=1926)91=194)/
1 ~+3189 =.310% ~e29T79 —o287, '02939
1 -06119 -06399 -.6130 —0547’ ’0453,
1 '03919 '0400’ -.411' -.4239 ‘.433’
2 o094y =,078Be =,065y =,062y =,080,
2 -.445' -0487’ -.450’ -.368’ -0263,
2 =177y =.1829 =,188y =,194y =+200,
3 01179 .126’ .135’ .137' 01169
3 -.321’ -.368’ -.327’ -.188, ~e 063,
3 ~e039y =,04%9 =4048y =,052y =¢056
4 «305y 312 e 324y « 328, «310
4 -0224’ -.264’ -.224’ -.074’ 00469
4 057y o052y <048y o044y 039,
DATA((CL421(I9J)9sJ=1926)91=59T7)/
5 0453’ .466’ .489, .497, .4769
S -00409 -0107’ -.061’ .1019 01979
5 .212’ .205’ 0198’ 0191’ 0186’
6 5559 o578y 6059 ,6209 590,
6 ¢064' .0059 0054’ -1789 02999
6 0313’ 03079 0300’ 02949 02889
7 «608y 0655’ e 729, .7509 «691y
7 01160 00509 0087' 02209 «337
7 o3549 +34by ,3429 3365 4330
DATA( (ALP404(JseN) oN=199)sJ=1913)/
& =6.559 “4181’ -3007’ '1.33, 042y
§ =6,229 =4,629 =3,039 ~1.42 e 24y
§ =6,009 =4.529 =3,04y ~1.52y « 07
& =5,909 ~4448y =3,06s =1ably =403
& =5.859 '4.47, -3.109 -1,69, -el3
& ‘5.84’ '4.489 -3.129 -1.73’ -116’

N
o

.401'
04239

-¢2059
-0516’
=-¢383
0005’
'-3099
-02479
01859
-.116’
--097’
0334’
0075’
.0529

«457
e 259,
«188,
0573'
e 374
0311'
0722’
0413'
-342'

'o325|
-0369’
-e443,
~e1210
"'0173’
-e216y
(86,
-0026’
-.067’
02719
c070’
0018’

«430
0229’
0154'
0525,
«337,
02519
06219
« 3830y
02939

2.419
1099’
1._82’
10689
1.54'
1’489

¢484»
03889

-e302
‘0405’
-.373'
-+087»
-e247T
~e248y
«09]
--0829
-0096’
02509
« 097y
00369

0364,
02789
0159'
Q4809
0404y
.273'
e629
0435’
¢300

-e3829
-¢363,
-e439
‘0172’
-0147’
-0223’
-028’
-00289
-.076’
0189’
« 068y
« 002y

0348,
0227’
0132Q
0446’
.3319
.222’
0514|
03730
0258,

5.08’
4-49'
4007'
3.779
3.49
3034’

o514,y
« 363/

'0398’
‘0378’
‘03619
'0199'
—.246’
’0249’
‘00189
-+ 083,
-.095!

«146)

«099,

+023/

02729
0276'
01319
« 388,
0401’
0236’
0519!
04359
«263/

-+450
“.372’
-0433’
‘.262’
-.158,
'02299
-,069,
-0031’
-.084,

'054’

0065,
‘0012/

-232’
0226'
01109
«319,
.3259
«186,
e 394,
« 367
232/

TeTby
6.95’
6028’
5.949
5056’
5.38'

«507,

'0495’
'n377’

-0310’
-.246’

”0126’
-.084’

.033’
.095’

.179'
.269’

02959
«392,

.396,
426,

'0522'
-.381,

-.351,
-.1690

-.186,
—0035,

-‘088’
00619

« 095,
«219,

01929
«319,

« 255,
03609

10.50,
9,79,
9.08,
8,66,
8,09,
7.83,
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=5,859 '4.50’ =3.159 =1,77, ~e2l
-5.839 -4.509 -3.18! ‘1082’ -0269
=5.859 =4,539 «3,21y ~1+869y =e34%y
-5.829 -4054’ -3.26! -1097’ '0439
=5,839 =4,589 =3,32y =2.07y =¢53»
=5.919 =4,66y =3,41y =2.16, ~e629
~5.9T79 =4,739 =3,489 =2.249 =eTly
DATA( (ALP404(JeN) 9N=199) 9J=14+26)/
"6.30’ "4.949 -3.59! -20239 -0599
—6.579 -5.07! -3.569 *20069 ‘0109
6,729 =4,999 =3,26¢ =1.43, 539
—5082' -4.06’ '2.31’ -0699 0979
-5.26’ '3.64’ ’2.029 -.489 1020'
'5044’ -3.859 -2.26’ -0709 0979
=-5.53 -4004’ =2.56, -~.98, «6Ty
=5,629 =4,199 =2,77y =1.23, 043,
-5,709 -4026’ =2.829 ~1430» «30
~54589 =4,139 =2.684 =1.12 «509
=5.229 =3,451 =1,63, 61y 3.10
-5.52’ -3005' -.339 3.00, 6.079
-6,109 =3,14y e289 3.84, 7,559
DATA((ALP406(JeN) sN=199) 9J=1913)/
'5.999 '4.459 ‘20909 ‘10289 0519
=6,1609 -4.58’ -3.01 -10409 e28e
-H6e220 ’4065’ =3.08y =1450, o10,
-6.28' "4071’ '3013’ -1057’ =204y
“6¢299 ~4,T%9 =3,199 =1,66y =417,
-6.329 -4.77’ -3.239 -1.70, ~e23
-6431 '4.79’ =3.269 -1.75, -e30y
-60319 -40801 -3.29’ -1C79. -0359
~6433y ~4,839 =3,32y =1.839y =e43,
~6,349 «4,859 =3,369 =188, =450
6,469 =4,929 =3,3Ty =1.859 =452,
~6,869 =5,099 =3,329 =14669y =e3ly
~6.88y =4,8Ty ~2,86, ~]1.23 e19,
DATA( (ALP406(JsN) 9yN=199) 9J=14+26)/
=5,72y =3,94y =2,15y =478, e79y
-4063’ -3.12’ “1.66' -034' 1.34’
=3.839 =2.529 =1,21, 2«13y 1479,
~3.529 =2.369 =1,07» «36y 2402
=3,699 =2,529 =1.25, «10, 1«84,
-40019 -2.799 -1053’ -.21' 1047'
-4.379 —3.08' ‘1.79’ ‘.47, 1012’
~4,589 '3025’ =1.929 -e¢55, le02
=4,539 =3,169 =1,79, ~e40, 1.29,
-4045' -3'029 -1.609 ‘0199 1067’
-4 4020 -2040’ '065' leT4y 4455,
'3.849 '20309 022! 3442 6038!
=3.76 -2.29’ 042 4,02, Tebly
DATA((ALP409(JsN) gN=199)9J=1913)/
=7«159 =5,199 =3,239 ~1.269 e Thy
=7e25¢ =5,30y ~=3,35y =1.37» 62y
~Te61ly =5,589 =3,559 =1.53, vbby
—7.839 -5.75' -3.67' -1061| «32
«B.000 -5.91’ -30819 -10749 017'

e

1.419
10349
1026’
1.18,
1.099

099’

97T

10309
1081!
2429
2.769
2696,
2.719
2.36,
203y
1.85’
2.05'
S5.749
8,95
11.15

2.71’
2006'
1.77’
1.639
1.48’
1.399
1029’
10210
1.12
10089
1.18»
1.63’
2.20’

2.73'
3.26’
3479
4.07’
3,77
3.34,
2,93,
2.81’
3020’
3074’
T.25
9038’
11000’

3010’
2.68’
235,
20169
1094’

3.19
3.05'
2092'
2.82’
278y
2eT7To
24909

30319
3.76’
4.33’
44929
5.109
4.749
4.14!
3.81’
3.73'
4.18‘
8455
11083’
14.76y

531
4e73
4419,
3.%69
3.54’
3.36'
3.18’
3000’
2489
2.989
3.31’
3.820
4.579

542
6.150
64799
7006!
6051'
5.919
Se34y
5.09'
5.60'
6041’
9.80’
12439
140399

6903!
5015!
4460
4.29'
30979

5.199
502
4,86,
b4eT7y
4.900
54199
5.57’

6005’
6473y
7041’
Te90,
80089
769,
T.03y
6.44’
6.349
6.91’
11-349
14071’
18.369

7.87’
7019’
6eb64y
6.32
5.98y
5480,
573
5.90’
6.21’
665y
70169
7070’
80289

8.79'
9023’
9.74’
10.31,
9,93,
9.159
8.499
8.21!
Ba66y
9023!
12034’
15.40’
17.78,

8071'
7089’
Telbs
675,
6039!

7.70’
TeT6y
T«93,
B.37,
8+89,
9,57,
10,27/

11044’
11.33,
11.13,
11.23,
10,79,
10.31,

9,62,

9442,

9,82,
14,14,
17,58,
21.96/

10.47,
9,71,
Be93,

8,46,

8.05,
8,04,
8,32,
8.83'
9.44'
10,07,
10,73,
11441,
11,79/

12,07,
12,31,
12,68,
13056'
13.35,
12,41,
11,64,
11.41,
11.78,
12,04,
14489,
18.41’
21.17/

11,40,
10,72,
9.90'
9.40,
9,31,
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& =8,099 =5,9Ys =3,88,
& '8019’ -6007’ '3.969
& -8,329 -6018’ -4004'
& ~8.40 -6,261 -4ellys
& -80319 -6024’ 4417y
& '90229 -6.709 -4.19’
£=10,469 =T7e079 =3,68
§=10,769 =64,319 =1,94,

DATA((ALP&09 (JeN) o N=1
& =TeT2y =3,769 =,86,
& =3.809 =1,94s =,10»
& =353y ~=1,859 =,09,
§& =3.809 =2.2%99 =¢54,
& =4obboe =2,78y =1,05
& "5'159 "'3.30’ "1.45’
§ =5.209 =3,3%9 =1,48,
& =5.209 =3,269 =1,36,
B =5.200 -3.18’ =1e24%9
& '50209 -30119 -1.130
& -5.079 "2.80’ -050’
& ~5.13y =2.,65) e 229
& =5,409 =2.,529 «5ls

DATA( (ALP412(JsN) oN=1
& =8,139 =5,79¢ =3,37,
& =T.8ly =5,609 =3,51
& =7+35s =5,429 =3.49
£ =T.100 =S.299 =3,48
§ =6,84y =5,160 -3,49,
§ =6.68y =5,08y =3,48
& "6045! -4.94' -3.43'
& =6,329 4,899 =3,37»
§ =6+59, -4.899 -3.18'
& '5.789 "4017' -2.56’
& =5,00y =3.419 =1.76y
& =6,27y =2.499 =,469
& -3.229 =1,11» .88,

DATA( (ALP412(JseN) eN=1
& =2¢369 =619 1,34,
& "2.759 "087’ 0969
& "3.789 -1.629 .10’
& "50039 -2058’ “.589
& =5.849 =3,01r =,83,
& =S.T4s =3,04y =.83,
& =5,68s =3,01l9 =477,
£ =5.659 =2.979y =467,
& =5,65¢ =2,939 =,58,
§ =5,629 =2.88s =,51»
& =5.49 ”2.59' ~+08,
& -5,389 "20219 il
& -5.10! -2.05’ |91'

DATA( (ALP415(JsN) gN=1
& =8,629 =5,829 =3.02»
& =8.199 =5,639 =3,006y
& =7.,559 =5,32y ~3,089
& =T7.259 =5.179 =3,08»
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~-1.80, o109
-10869 003'
-10929 ~o060
'1098' -el4y
~2:009, -e15,
'1077’ 04000
'1010; 090’
-e09, 2.119
99) 9J=14926)/
1el1ly 304l
10779 44169
1082! 4'15’
1433y 3.54%
oTTe 28BSy
0399 2038'
379 2435,
0509 2.58’
066, 2e869y
084’ 3015!
2¢079 477y
3.31y 6426
4,08, TeT75
03)9d=1913)/
~1.000 1.259
-1.28, 099'
'1044' e84y
‘1055’ 0749
‘1-729 «ebHé o
“1081, '569
-1.879 050!
-1.83' .bl’
‘10389 0830
—-eT7, 1,84,
<43y 3.88,
202y 4,90
3025’ 3085,
19) 9J=144926)/
.71 6434,
3¢249 SeT0y
2.349 4080,
1.50’ 3.90,
1.18¢ 3.55
10269 3071’
1!409 3.879
1.53, 4040
1.679 4020’
1480y 4437,
2.669 5058'
3¢47, 6.88,
4,459 Balls
99)9J=1913)/
-048’ 1076’
-056' 1.60!
‘069’ 1047'

1.83’
10710
1.62’
1056'
1.71’
2.33’
3,89
Se06y

6.00’
6,99,
6,84
S.8Ty
50229
44,70
44769
5,02y
5031’
5.59
777
9,71,
11.260

3,90,
3.36,
3.039
2.81’
2,61,
2.53’
2.569
3.22'
4,50,
5.50,
6,779
8.38’
9,98,

11.16!
10,24,
8054'
6.89’
6012'
6,289
6.661
7.05’
Te45y
7.83!
9,55,
10.88,
11,81,

4,75,
4-24’
3.91y
3.74'

3085’
3071’
3062'
3.78'
4469
6011‘
7068!
9.009

10,170
110039
10.92
9074'
8.539
7.75’
80009
Be43
84849
9.22'
11.289
13.169
14077'

7000’
50979
5.43’
S¢10
4479
44,80
50220
64179
7.77’
9,35
10.94!
12.59’
14419

15098’
15006'
13025'
11.439
10094’
11028’
11.72»
12,05
12.459
12077’
130679
14.88’
15052’

8063'
7.82’
7007’
60529

6.229
6-20'
6.76’
8.39'
10.06!
11.44,
12056’
13.44,

14 .33’
15007'
150009
13.709
12-309
11-56|
12.12
124519
12.84’
13.119
140799
16.60,
18.28’

1023y
9.41’
8,49
7.88'
T+50,
796,
ReBlo
10033’
11098'
13.52’
15.10'
1680,
18.40’

20.80’
19,88,
17.95,
15,98,
15,769
16-28’
16078'
170059
17045’
17.70,
1779,
18058'
19,22y

12.71’
11,90,
11,03y
10130

9,82,
11.20,
12,65,
14,95,
15094!
16,77,
17044'
17.89/

18,50,
19,11,
19,08,
17.66,
16,08,
15,37,
16.25'
16,59,
16.84,
16499,
18,30,
20.05,
21.79/

13,45,
12086'
11,74,
10,93,
10,81,
11.81,
12.65,
14450,
16.19,
17.69,
19.27,
21,01,
22.61/

25.61,
24,70,
22.66,
20,52,
20,58,
21.28,
21485,
22,095,
22445,
22.64,
21.92,
22.88,
22.93/

16,80,
15.98,
14.99,
13.73,



~T.000 —5.04’ -3.08
~6.909 =4,98¢ =3,06,
~64689 =4,829 =2,97,
“5.999 =4,4359 =2,71
’5.349 ‘3.809 —2.26'
=4,609 =3,069 ~-1,19
~3.78y =2,059 048y
“2e52 ‘005! 2¢230
-10969 .63! 2.74!
DATA((ALP415(JeN) s N=1
=2.159 0269 2417,
=327y =483 1.20
~4453y =1,72s 36y
~5.,79y =2.,029 o139
-5.92! '2.11’ 0159
‘5.92’ “2011’ '17’
‘5092’ -2.11’ 0199
-5.91, ‘2.139 «220
~5.919y =2,13» 24y
~5.91, '2.13’ 27
-5.89, “2.11’ 0459
’6.009 -1093’ .62'
~6.18) -1080’ 0750
DATA( (ALP418(JsN) sN=1
=792y =5,329 =2,73)
=~Te869 =5,289 =2,70,
~Ta229 =4,929 =2,62
~6,88y =4,76y =2,63
“6,409 =4,499 =2,57
-5.86’ "3-959 ‘2.05’
~4491y =3,059 =1,02,
-40029 ‘2.01’ 022’
-P.97y =,800 1,58,
=1s77 «4De  2.96,
~e63y 1.669 3,95,
‘.11’ 2.13’ 4.559
-e49y 1,729 3,91,
DATA((ALP418(JaN) sN=1
-1066’ 037' 2.46’
-20889 -087’ 10219
=3,9G9 =1,43 «92
"4.33, -1.44’ .91’
'4.359 ‘1.43’ 094’
=44339 =1.439 «97,
~4432y =1,439 1,01,
"4.32, ‘1042, 1005’
=4430s =1,41s 1,08,
=4,4,30¢ =1lo4ls 1,11
=44259 =1.379 1.30,
-40439 '1037’ 1045’
-4.709 "'1.369 1.61’
DATA((ALP421 (JsN) sN=1
& =4,73y =2.959 =1l.11»
§ =4,78y =3,05y =1,2%s
& =44899 =3,169 =1,35,

rorerre>

PR PR
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‘0821 1034'
-e84y 14300
-.82' 1044’
054y 1.869
020’ 3.29’
1023, 50049
34459 7431
56059 10674,
64169 11449,
19) 9J=14420)/
5149 10047,
3.49’ 7.979
20589 50539
20269 4.95!
2031! 5007!
2e¢399 De24y
2046' 5.40,
2'559 5056’
2¢64y 9473y
2¢729 591,
30289 7.34’
3083’ 8.369
44359 90070
19)9J=1913)/
'005’ 2.30’
-0169 2.189
‘0259 50039
-e31ly 196,
'0309 2-040
«20y 3407,
1379 4462
2.86' 6.18’
4.36’ 80089
56979 11a74y
1016y 20497,
13,03, 26,83
9005’ 18'149
99) 9J=14426)/
S«059 12495
30360 7033'
3el4y D694,
3.14y 5498,
3.21y 0447,
329y 6097y
3379 Tobby
30459 7094’
3.549 8.36'
3'629 8088'
4020’ 11074’
4472y 1541
5.31y 18.15,
99)9J=1913)/
«88y 3.28,
080’ 3.149
e69, 20929

3.58'
3062!
4,00,
5.01'
6,63,
.67,
13.28,
17019’
16,83,

15,95,
13,77,
110879
10.92!
11032’
11.459
110769
12018’
12.61!
12c729
13.069
14,33y
14087’

5051’
5.15'
4oTGy
4453,
4498,
6.36,
7061’
9426,
12.04,
170540
31078'
40.629
27.239

22495,
17059'
18,65,
17,71,
18.24’
19,09,
19,94,
20444,
20,48,
21.38!
24,65,
30.22’
32.96,

7.70’
6.57
5.91’

64159

6.37'
7002’
80589
11063'
15015’
190259
234659
22416

21.42’
19057’
180530
17.699
18460
18.34'
18066!
19.19
190759
19.629
18077’
20430
2067

9.67’
BaT00
7.87,
7034’
80080
9.05!
10030!
12029’
16000'
23,33
420599
540419
36,32

32-95'
27085’
31.55’
29047’
30000
31.21’
32044'
32494
32461
33.88!
37.559
450049
47«78y

150259
11.779
9.15’

9-51’

9070’
10.47’
12647
16.63’
2063,
25,229
306100
27049’

26450,
25436,
25.20'
24ebTy
25.61,
25424y
2545959
26.21’
26,89,
260529
24.49'
26.27’
264460

13.83,
12-27’
11,23,
10073’
11.11,
11.73’
12.98l
15-34'
19.956,
29.13,
53641,
68.21’
45.41’

42495,
38.10’
44445,
410249
41076’
43¢33y
64,96,
45 ¢4 by
44.73,
46438,
50-459
59.85’
62.59’

22.790
16969
12.37'

12.87,
13,03,
13.91,
16,35,
21,63,
26,11,
31.19,
36.55'
32,83/

32.38,
31.169
31.87,
31.25
32.75,
32.14.
32.45,
33.23’
34.049
33.41,
30420,
32424,
32426/

18,00,
15.84,
14.59,
140129
14,14,
14442,
15,66,
180409
23,92,
34,93,
64,22,
82,00,
54,50/

5295,
48,36,
57.35,
53,00,
53,53,
55,45,
57,44,
57494,
56.85,
58.88,
63.35’
T4.,67,
TTe41/

30434,
22.16,
15.60,
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-5,000
-5.009
~4,T4y
-4.17’
-3.47’
-20579
’1.27’

‘0549
~1¢199
-2¢36

ol ol sl adk ol ‘sl ‘sl ‘sl ‘sl a4

-3.239
=3,139
-2.77’
‘20279
"1'36’
~el7
2026'
2.829
2.29
=13

-1,381
‘1.18,
-e83
-.28,
1,12
2.96’
G477
5.869
5.069
2850

DATA ( (ALP421 (JsN) s N=1

-3'449
=4432y
-4.34’
-4.269
-4.18’
=4408
=44,000
-3.909
~3.800
“3.729
-30629
-3.649
=3.,68)

rrrrrrrrrrr

=1,37>
=2.,289
~2.49
-2.3%9
'2.29’
24210
w2170
”2011’
~2.059
-2,000
-1079’
‘1.69’
=1,600

1.16'
0549
« D8y
065’
o713
081'
0«92

10009

1.08’

10189

158

1.959

2'20'

+66y
«8Ty
1.23
2eld,
364y
64259
1123
15014'
140859
7005’

2485,
3«08,
3.629
5006'
8.16’
12.609
18.92’
24467y
260979
16.579

09) 9J=14926)/

406y
3-64!
3.66,
3.68y
3.76y
3.85,
3.93,
44064,
4.17’
4.279
4095'
50519
6.619

DATA((CD404(I19J)9J=1926)91=1

001349
«0129
e 0465,
«0063,
000569
«0365
000499
000539
00406’
«0068»
000619
«0591,
«0231>
«0108)
.1019,

MO S ELWWWNIN N

«0132
00129’
»0489
00061’
000599
« 0384
00049’
000619
e 0424
000669
20069y
.0644 ’
.0143’
001539
01112’

001319
«0136,
005019
«0053,
00083’
003979
.0048’
20077
e 0442
+0058,
.0093’
. 0698,
«0105,
« 0237,
012059

00131'
«0158,
«0505)
«0053,
001169
«0410,
000489
00112g
« 0459,
« 0057,
«0154,
.0752’
« 0096,
«0337,
012989

DATA((CD406(IsJ)eJ=1926)91=1

e01269
c01229
005169
000579
000729
.04349
«0049
00059'
00460’
« 00599
-0067’
« 0695
00205’
001479

USSP WLWWNNNNNNE =
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i

'0124’
001259
« 05430
00056’
00093'
06467
00049,
00074,
00489’
-0056'
000979
007579
001339
00181’

« 0124,
00139!
005700
00056!
001249
00483’
000479
00110’
«05129
00055,
00130'
00820’
00113’
00268’

«0123,
.0183’
« 0583,
+ 0056,
«0158,
0499,
006469
00151’
« 0532y
« 0055,
0177,
.0867’
0107,
00422’

11.32
8.93’
9,299
9.57y
9095’

10624

10054'

10760

11005’

110339

13010'

15,89,

15.309

»5)/

«0130.

002049

e 0501,

« 0053,

e0154,

004239

«0048,

« 0175,

00470,

000569

«0230

«0803,

.00910

« 0460

01379’

s5)/

«0123,

0235,

00589'

«0057,

« 0203,

00506'

e 0046,

« 0192,

00551!

« 0054,

0257,

00903’

e0104,

00610,

5,67

6020’

7569
10,53y
13.49’
18095!
26.62!
340199
390099
26010’

21.84’
18,23
18.81,
19.10,
19.71'
20,000
20.29’
20.299
20057’
20.86’
22.62’
27,00,
24,000

-01309
00261'
20409,
000539
00212,
00403,
00048’
« 0254,
005319
000560
003259
«0963,
000919
«0568,
017229

«0123,
« 0299,
«0523,
o00579
00251'
« 0493,
« 0046,
« 0253
20635,
.0053!
20358,
010889
.0106’
«0798,

8.779
10,160
11073’
16n419
18483
25030'
340319
43.719
51l.210
35,62

32-37’
27.53'
280339
28062’
294469
2976
30005’
29081’
30.109
30o38’
32.14
380119
32.70’

.0130’
« 0329,
« 0299
« 0053
« 02689
« 0360
« 0048
. 03069
« 0596
.0056’
004080
«1089
«0091y
.0686'
01959,

00122,
« 0365,
« 0393
+ 0057
« 0299,
« 0439
« 0046
w0318
« 0697
« 0052y
. 0455,
« 12259
00108’
« 0979,

11.85,

14,12
15.90’
22.29'
24.169
31065'
42000’
53.24,
63033’
45.14’

42.89'
36,84,
37086!
38.14y
39.22'
394,519
39.80’
39,33,
39,629
39,90,
41,67
49.22’
41439,

00130!
«0401
00241’
« 0053,
.0315’
« 0339,
«0049,
« 0348,
« 0692,
«0057,
004829
01298’
«0093,
.0817’
«2106/

« 01229
004329
00291’
00059!
«0350,
00403,
000471
00379’
.0759’
00052'
« 0543,
1313y
00111’
1106y

14.92,
18.080
20,06,
28,18,
29.49,
38,00,
49,69,
62.76,
75,45,
54.67/

$3.42,
46414,
47,38,
47,67,
48,98,
49,27,
49,56,
48,86,
49414,
49,43,
51619,
60433,
50,09/

« 0129,
00434,

000539
« 0340,

«0050,
« 0387,

« 0058,
« 0539,

« 0096,
0 0927,
0122,
0478,

«0062,
e 0400,

« 0050,
« 0429,

00056,
« 0624,

« 0123,
$1233,



<) .1348,

.1458,

'1568’

01663’

1744,

DATA((CD409(I9J)9sJ=1926)91=195)/

001069
«01229
006939
«0062
00859
«0607y
000629
30062’
« 0062
000549
00093’
0710,
«0084,
0127,
.09669
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00106’
00147,
007729
00062’
«0121»
006649
a00629
-0062,
000629
000559
00131’
00754O
« 0071,
001899
01038’

001069
00192'
008329
0062y
«0165)
«0717
00062’
« 0062,
00062’
000559
001779
00792
.00649
00251’
«1092,

001069
00245,
« 0869,
« 0062,
00220’
0746,
.00629
00062,
0062,
« 0056,
« 0240,
«0830,
«0063,
0314,
011359

«0106,
003059
00891O
« 0062,
e 0283,
.0768'
.0062,
«0062,
« 0062,
« 0056y
003069
« 0846,
«0063,
« 0405,
01177,

DATA((CD412(19J)9JU=1926)91=195)/

00058’
000619
00684,
«0083,
« 0091,
.07389
0150,
00187’
« 0882
00233’
004289
01356
.0338,
« 0894
019349
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00058’
00068’
c0706’
00083’
e 014060
007599
« 0150
-02629
«0912,
00251!
« 0598,
«138l,
00390’
010829
019359

-0058'
001299
007239
'0083'
e 0241y
.07759
.01500
00354,
« 0942,
.0259,
e 0776,
01406’
004169
e 1263
019369

00058'
« 0235,
.0741’
000839
«0340,
007879
«0150,
00454,
« 0965,
0264,
« 0917,
»1431,
« 0427,
«1432,
019379

DATA((CD415(1+J)9Jd=1926)s1=1

001079
00266’
-1242,
«0093,
0271
012679
000849
03109
01330’
000969
003519
« 1557,
«0192,
e 0771
022059
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00138,
003769
013069
000939
003889
01328’
0083,
00432’
«14106
«0096,
«0497
016349
«0163y
« 0977,
e2297

00153’
e 0501
013689
« 0094,
« 0515,
013829
«0083,
« 0550,
«1500
« 0096,
e 0657,
.1706’
001589
«1154,
« 2388,

001619
« 0642,
»1430,
« 0094,
¢« 0655,
014369
00083’
00689,
e1532,
« 0096,
.0797’
1777,
'01629
«1352,
«2455,

DATA((CD41B(IsJ)eJd=1926)e1=]

00122’
« 05559
« 1469,
«01009
006019

NN = =

« 0154,
0737,
.1518’
000999
007729

00170’
«0897,
«1557,
0098,
009399

«0180,
01011!
« 1574,
« 0097,
01071'

«0058,
00348,
007519
« 0083,
e 0444,
« 0794,
« 0150,
« 0556,
« 0986,
002689
010239
« 1459,
00447’
015819
«1938,
25)/
« 0169,
10750’
01445’
00096,
«0784,
01464'
«0085,
«0820,
015639
00102’
009269
«1849,
0178,
1561,
025109
+5)/
«0190,
01118'
'1590'
«0101
1176,

020539

00107'
00379’
« 0829
00062'
003499
007419
« 0062
00062’
« 0062,
00056’
004039
« 0890,
000659
00541’
01336,

000589
0456,
« 0754,
000839
005399
«0820,
«0151,
00650’
01058,
« 0270,
011069
01583’
004629
«1707,
e 1944,

«0173,
20858,
01400,
«0100,
00906’
01380’
00091'
00948,
.16239
00108’
010569
.20169
00193’
«1724,
e 27029

002009
011999
016249
001079
-1282’

.2201'

00107'
« 0459
006359
200629
«0416
«0681
« 0062
« 0062y
« 0062
«0058,
+ 0499,
00907’
«0068,
00690'
«e1443,

000580
« 0547,
e 0752,
«0084,
00614’
008269
.0152'
«0721
011009
00272’
01188’
e 1664,
005090
« 1799,
1950,

«0176,
00967’
01245'
<0107y
01009’
«1291
«0104,
01048’
01560’
e 0124,
.1183'
«2093,
0215,
« 1858,
e 2753

« 0219y
e 12799
.1569,
«0131y
01386’

«2248/

001079
005379
«0493,
« 0063,
004839
« 0579,
e 00629
.0062‘
00062’
005G,
«0588,
009249
00072!
«0814,
1516/

000589
006070
007009
000849
« 0670,
00812’
+ 0153,
« 0784,
-1142,
« 0283,
«1251,
21710,
* 05921
21864,
« 1956/

001909
«1062,
01071’
001209
011079
«1177,
«0130,
1147,
01497,
001580
1308,
«2158,
« 0350,
«1993,
«2803/

-0253’
013609
01480'
00210,
01420'

«0110,
0614,

.00669
« 0546,

«0062,
« 0062,

«0069,
00661!

«0087,
« 0891,
« 0058,
00649,

« 0084,
00708’

00158,
« 0839,

0312,
«1309,

«0715,
1900,
002199
01152’

0169,
01193’

«0198,
01244,

0224,
«1433,

« 0543,
02114’
« 0369,
014190

.0420'
«1453,

65



01487’
001029
006249
017109
0162
006819
01936’
00231’
.11659
« 2809

s SPUWWUN

DATA((CD421 (I9J)sJ=1926)091=1

00141!
006369
01842,
e0123
n06949
019859
001389
« 0766
0?1229
00152'
00788,
«2386
;03299
014060
«3203,
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DATA(XMI(J)9J=1926)/.39.5’.6’.659.79.7259.75v.7759

¢1520’
001049
00822’
01755’
00137’
00902’
02002’
0287
1453
028959

«0150
.07979
019039
00127’
¢0857,
020479
«01439
009459
« 2185y
001599
01033’
.249&’
00321’
01662’
»3260.

e1554,
001059
010179
01799'
«0131,
1111y
«2068,
00315,
017129
02981!

«0154,
«0950
019359
00129’
010190
02098’
00146!
011419
02247'
001639
«1260
02599'
«0337,
019190
«3310,

« 1587,
n01060
«1148,
018“30
« 0135,
e1276y
02122’
003299
e 1945,
e 3024,

00156’
«1109,
01956’
001309
1178,
.21499
«0147,
01331'
02310'
«0165,
1472,
«2657,
+ 0355,
«2139,
.3360’

016210
0113,
01275,
018889
00147’
014209
e2154
003529
«2177
3055,

25)/

«0159,
012739
019770
«0134,
01337'
02178’
«0151,
«1503,
02352,
00171’
01670’
.2706’
005829
«2359,
3402,

« 1720
001249
«1387,
«1904,
00159’
01564'
22299,
.0378’
023299
«3204,

00166'
01437’
21094,
001469
«1501
2178,
0167y
e1676s
024289
001870
e1836,
« 2800,
00417'
02578’
«33R9,

01660’
.0150’
.1475’
01887’
«0194,
.1669'
02336
00444’
02480’
03284'

002049
«1563,
02002'
002169
016679
021780
« 0243
918019
e 2449y
00244,
.2003’
02821'
« 06069
.27439
«e3376

01530,
0217,
[} 1563’
1772
002789
«e1766)
023360
.0588'
«2630,
«3364/

«0316,
«168T,
«20109
00350’
01798’
«2178s
e0400y
«1921,
02470'
« 0356,
«2169
« 2833,
« 0877,
02896’
«e33b3/

& .80.8250.850.8759.9,.925'.951097591.091.02591.05’1.0750
&1.191.12511.15v1.391-45'1o6/
DATA(CLI(J)0J=109)/-049-o20000’o29.49-69o891-09102/

DATA(ALPI(J)’d=1v7)/-4.0,-2.090.002.014.006.098.0/

DATA(CLII(J)9J=195)/0e00e290%1069.8/
IORDER(1)=I0RDER(2)=1

IPT (1)

= -1

IF (TR
IF (TR
IF (TR
IF (TR
IF (TR
IF (TR
IF (TR
IF (TR

CALL IBI

LTe 04
«GE, +0¢
«GE, 06
«GE, U9
«GE, <12
«GE, 15
«GE, 18
eGE, 21

CL=CLFTO4
GO TO 400

IPT (1)

CALL 1BI
=-1
CALL IBI

) GO TO

1000

)y GO TO 9

«AND.
«AND.
«AND.
.AND.
.AND.
o AND.

TR «LTe
TR «LTe
TR «LTe
TR «LTs«
TR «LTe
TR «LTe

) GO TO 7

«06)
+09)
«12)
e15)
»18)
21)

GO TO
GO TO
GO TO
GO TO
GO 70O
GO TO

o JJR0 1 I SV AV I

CL=CLFTO04 + (CLFT06=CLFT04)®#((TR=,04)/(406=404))
GO TO 400

IPT (1)=-1

CALL IBI (7,ALPT9269XMI o T9CL4069 IORDERY IPTyAAY

00419,
01652,

0459,
018640

+0839,
027239
« 0471,
.1781,

«0507,
1891,

« 0584,
020419

«0550,
2279,

e1144,
e3049,

(79ALPI'26OXMI'79CL404'IORDER’IPT’AA’XM’CLFTO4’IERR)

(79ALPIv?boXMIs79CL404910RDER9IPTQAAQXMQCLFTOQOIERR)

(70ALPI926’XM1979CL406’IORDER’IPT’AA’XM’CLFTObOIERR)

XMeCLFT069 IERR)

CALL 1BI (7.ALPI’26OXMI079CL409910RDER’IPTvAAoXMQCLFT09'IERR)
CL=CLFT06 + (CLFTO09 - CLFT06)#((TR=.06)/(+09=406))
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1000

90

10

20

30

40

GO TO 400

CALL IBI (74ALPI3269XMI47,CL409+ IORDERs IPTsAAsXMsCLFTO09sIERR)
IPT (1)=-1

caLL 1BI (7,ALPI9261XMI,7¢CL412yIORDER9IPT.AAQXM!CLFTIZ,IERR)
CL=CLFT09*(CLFTIB-CLFT09)*((TR-009)/(-12°.09))

GO TO 400

CALL IBI (79ALPI’269XM117’CL4129IORDERoIPT,AA’XMvCLFTlZ’IERR)
IPT (1)==1

CALL IBI (7’ALPI!261XMIQ7!CL4159IORDER’IPTOAA!XMOCLFTISQIERR)
CL=CLFT12 + (CLFT15=CLFT12)#((TR=412)/(+15-412))

GO TO 400

CaLL 1BI (7QALPI926’XMI!7'CL415910RDER9IPT’AA'XM9CLFT15’IERR)
IPT (1)=-~1

CaLL IBI (7;ALP19269XMI’79CL4189IORDER,IPTvAAoXM,CLFTlS,IERR)
CL=CLFT15*(CLFTIB-CLFTIS)*((TR-.IS)/(.IB-.IS))

GO TO 400

CALL IBI (7’ALPI’269XMI97’CL4189IORDER9IPT’AA!XMQCLFTIB’IERR)
IPT (1)=-1

cAaLL IBI (79ALPIv269XMI979CL421’IORDER9IPTvAA!XM’CLFTalylERR)
CL=CLFT18+(CLFTEI-CLFTIB)*((TR'oIS)/(-21°.18))

GO TO 400

CAaLL IBI (7;ALPI9260XM1979CL421,IORDERoIPTyAAvXM9CLFT21vIERR)
CL=CLFT21

GO TO 400

CONTINUE

IPT (1)=-1

IF (TR LLT, «04) GO TO 90

IF (TR «GE., 04 oANDe TR oLTe «06) GO T0 10

IF (TR +GE. «06 +AND. TR +LTe «09) GO TO 20

IF (TR +GE, ¢U3 ANDs TR LT +12) GO TO 30

IF (TR «GE. 12 <ANDs TR oLTe o15) GO TO 40

IF (TR +GF, «15 JAND. TR LT, «18) GO TO 5¢C

IF (TR «GE, 18 +AND., TR JLT. «21) GO TO 60

IF (TR oGE, «21) GO TO 70

CALL IBI (26'XMI09’CLI9260ALP404910RDER9IPT9XM1CL9AA04QIERR)
AA=AAQS4

GO TO 400

CALL 1BI (26'XMI99’CLI'26’ALP404QIORDER’IPT!XM’CL’AAO4,IERR)
IPT (1) = =1

caLL I8BI1 (269XMIO99CLI’26QALP4069IORDER9IPT9XM9CL'AA06¢IERR)
AA=AAQ4 + (AA06-AA04)“((TR-.O4)/(.06-.O4))

GO TO 400

CALL IBI (269XM1099CLI9269ALP406qIORDEPyIPT’XM9CL0AA0691ERR)
IPT (1) = =1

caLL IBI (26’XMI!9’CL10269ALP4099IORUER119T9XM0CLQAAO9QIERR)
AA=AAD6 + (AAD9 = AADB)Y®((TR ~e06)/(e09=,06))

GO TO 400
CALL IBI (269 XMI 99 9CLI2269ALP409, IORDERy IPTyXM9CL9AAOS s IERR)
IPT (1) = =1

CALL IBI (269XMI999CLI926oALP4129IORDERcIPTyXMoCLoAAIZQIERR)
AAZAAQO+ (AA12=-AA0G) # ((TR=¢09)/(¢12=,09))

GO TO 400
CALL IBI (269XMI1999CLI1269ALP4129 IORDERy IPT9XMyCL9AAL2y IERR)
IPT (1) = =1

CALL IBI (269XM1991CL19269ALP4150IORDER’IPTpXMoCL,AAlS.IERR)
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50

60

70

400

91

201

11

21

31

41

51

AA=AAL12+ (AA15=AAL12)#((TR=,12)/(+15=,12))

GO TO 400

CALL IBI (269XMT999CLI#264ALP4154IORDERyIPTyXMyCL9AALSyIERR)
IPT (1) = =1

CALL IBI (269XMIs99CLI9269ALP418sTORDERyIPT9XMyCLyAALRyIERR)
AA=AA15+ (AA18=AA1S)# ((TR=,15)/(e18=.15))

GO TO 400

CALL IBI (269XMI99¢CLI9269ALP4184I0ORNERIPTyXMyCL9AAL1B,1ERR)
IPT (1) = =1

CALL IBI (269XMIs9sCLI269+ALP421yI0ORDERsIPT9XMyCLYAA2LyIERR)
AA=AA]18+ (AA21-AAL1B)#((TR=,18)/(+21=.18))

GO TO 400

CALL IBI (26+XMIs9sCLI9269ALP421+I0ORDERSIPT9XMyCL9AA2Yy IERR)
AA=AA2]

CONTINUE

IPT (1)==1

IF (TR LT, «04) GO TO 91

IF (TR «GE, «04 +ANDe TR 4LTe «06) GO TO 11

IF (TR «GE, «06 oAND. TR oLTe «09) GO TO 21

IF (TR «GE, «09 <AND. TR LLTe o12) GO TO 31

IF (TR o+GE, 12 <AND., TR .LTe o15) GO TO 41}

IF (TR «GE. «¢15 <AND. TR LTs «18) GO TO 51

IF (TR «GE, «18 <ANDs TR «LTes «21) GO TO 61

IF (TR «GE., «21) GO TO 71

CALL IBI (5,CLITI9269XMI454CD4049I0RDERy IPT9CL9XMyCDRGO4 9 IERR)
CD=CDRGO4

WRITE (64201) TR

FORMAT (#0THICKNESS RATIO=#4FS5.39% IS OUT OF RANGE,
g#/¢ THE valLutS FOR T/C=,04 HAVE BEEN RETURNED#®)

GO TO 250

CALL IBI (SeCLITI9269XMI454CN4049I0ORDERYIPT9CLIXMsCDRGO4yIERR)
IPT (1)=-1

CALL IBI (54CLIT9269XMI454CN4069I0ORDERYIPTeCLIXMICDRGOHyIERR)
CD=CDRGO4 + (CDRGO6=CDRGO&4)#((TR=,04)/(.06=,04))

GO YO 250

CALL IBI (SeCLII9269XMI¢59CN4069I0RDERYIPTsCLXMICDRGOGyIERR)
IPT (1)=-1

CALL IBI (SeCLII9269XMI45,CD4095s10RDERyIPTsCLyXM9yCORGOGyIERR)
CD=CDRG0O6 + (CDRGO9 = CDRGOB)# ((TR=,06)/(.09=.06))

GO Tn 250

CALL IBI (5¢CLIT9269XMI+5,CD4099sI0ORDERYIPTsCLIXMyCDRGOY+IERR)
IPT (1)=-=1

CALL IBI (54CLIT9269XMI454CN4129I0RDER9IPTsCLIXM9CDRG1I2yIERR)
CD=CDRGO9+ (CDKG12=-CORGO9) #((TR=609)/(e12=.09))

GO T0 250

CALL IBI (5,CLIT9269XMI345yCN4129sI0RDERyIPTyCLeXMICDRG12,4IERR)
IPT (1)=-1

CALL IBI (5¢CLIT9269XMI359CD415sINORDERYIPTsCLIXMsCDRG15,IERR)
CD=CDRG1?2 + (CDRG1S=CDRGI2)#((TR=,12)/(,15=.12))

GO TO 250

CaLL 1BI1 (SQCLII’269XMIQS,CD415.IORDER’IPTOCLQXMvcnRGISQIERQ)
IPT (1)=-1

CALL IBI (S9CLIJT9269XMI454CN4189I0RNDERYIPTyCLIXMICDRG13yIERR)
CDO=CDRG15+ (CURG1B=CDRG1S)#( (TR=e15)/(+18-,15))

GO TN 250
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61 CALL IBI (54CLII9269XMIs59CD4189I0RDERYIPT9CLyXM9CDRG18ByIERR)
IPT (1)==~1 -
CALL IBI (5sCLII+269XMI+59CD4219I0ORDERSIPTsCL9XMsCDRG219IERR)
CD=CDRG18+ (CDRG21~-CDORG18)#((TR=+18)/(+21-418))
GO TO 250
71 CALL 1BI (54CLITI9269XMI959CD4219I0ORDERYIPTsCLyXMyCDRG2191ERR)
- CD=CDRG21
IF (TR «GT, «21) WRITE(6,204) TR
204 FORMAT(#0THICKNESS RATIO=#4F5.39%# IS OUT OF RANGE.
§#/# THE VALUES FOR T/C=.21 HAVE BEEN RETURNED,.#)
250 IF(CL +GT. 48) GO TO 251
RETURN
251 CALL COMPUT(D9sXM9ALT9CORsTReyAA9CDT9CLsCDsCLDES)
CO=CDT
RETURN
END

SUBROUTINE AEROS(XLDyCL9CD9yXM9AA3IKEY9TRyCLDESyALT9sCORyD)

THIS SUBROUTINE IS DESIGNED TO COMPUTE THE AIRFOIL
CHARACTERISTICS FOR A 16 SERIES AIRFOIL WITH A GIVEN CAMBER.

THIS SUBROUTINE RELATES CLsCDyCL/CDsMACHsT/CsAND ALPHA,
IT REPRESENTS THE DATA OF A 16=5XX AIRFOIL.

XM=RELATIVE MACH NO, AT BLADE ELEMENT
AA=ANGLE OF ATTACK IN DEGREES
IKEY1l: CL=CL (MACHsALPHA,T/C)
¢ CD=CD(MACHsCLT/C)
s XLD=CL/CD
IKEY2: ALPHA=ALPHA(MACHsCL»T/C)
: CD=CD(MACHsCL+T/C)
:XLD=CL/CD
TR=T/C

DIMENSION IORDER(2)9IPT(2)9ALP504(2699) ¢ALPS06(2699)
ALPS509(2699) s ALPS512(269¢9) »ALPS515(2699) s ALPS518(261+9)
ALPS521(2699) 9CLI(9) o XMI(26) 9ALPI(T)sCLS504(Te26)
CLS06(T+26)9CL509(T926)sCLS512(7+26)9CLLE15(T7926)
CLS1B(7+26)2CL521(7+26) 9CD504(5426) 9CD506(5926) ¢
CD509(5+26)9CD512(5425) 9CNS515(5+26) sCD518(5+26) »

CD521 (5426) 9CLII(S)

DATA((CL504(IsJ)sJ=1426)91=114)/
~e06469 =40569 =,0629 ~o067y =072y =a075y =+078y ~,081ly =-,082,
"00829 -.0779 —00689 ".059, -.053’ -.0849 --163’ ‘0277' "0327’
~-.289, -.248’ -e213y '0195! "'02239 ~e28b4y =302 -0302|

01779 .1859 01999 0210’ 02259 02330 02419 .249’ .263,
0278’ 0292’ 0307' 03109 02699 0177' .086’ 00049 "'.009'
«028, o074 o112, o121, 00969 =4041y =e138y =,154,

rerrreroe
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0407y -431! 04539 0464, 0478,
e519y ¢530s .539y +529¢ 469,
02599 .3069 .3459 .354, '3289
06209 06519 0676’ 0693’ 0709’
.7709 .779’ .7679 0723, 06659
«479, .5289 .5739 .5869 .550’
DATA((CL504(I9J)92J=1226)91=5+7)/
e 7559 e80T e 845, o871, «898,
e9969 1,000y +973s +920, <8669
e 723 o775 «820, « 8289 o TRE,
9129 «971ls 14016y 1,042y 1,069,
1a141y 1,1189 1,078y 1.0379 +995,
08809 c923’ 0967’ 19859 0946'
10699 141239 1,163y 1.192, 1,229,
142899 1,2509 1.2129 14169y 1,126,
1.0229 1,074y 1,115y 14127 1,089,
DATA((CLSO0S6(I9J)9J=1+26)91=194)/
«002y ~.0069 ~,018, '00269 ~e037,
-e121y “0168’ =.2169 -e273 -0339’
=e38B39 =.3269 =,3159 =43159 =e316,
e2100 1214’ e221 e 224, «235,
«2420 e2129 2146, + 069y =4008,
~¢092s =.038y =.021y =039y =-.047,
«413, 04460 0474’ «489, 05049
e554 «537 e463y e384, e3040
02239 #2789 28Ty +2669 «240,
e625) .6679 9697! 07139 0731,
o751y oT1Ts o664y 46129 <539,
o469, .522’ 05329 0503’ 0466’
DATA((CLSO06(1sJ)9U=1926)91=5+7)/
07469 .8049 0847’ 0873’ 0910’
0924! 08689 .8129 07569 0700’
06659 .718’ 0738! 0704’ 06550
¢906¢ 9649 1,010y 1,039y 1.070,
1,006 9959’ 09119 0863’ «815,
e 798s  B4Ts 8679 «B36y 793,
140529 161159 1.1649 1.2039 1.229,
1.1069 1.0659 1,023y +98ly 4940,
«959, 1.013’ 1.020, 09859 « 937,
DATA((CLS09(IsJ)9sJ=1926)91I=194)/
«018, «0169 « 015, «015, e 015,
-.078 -01359 -0203! ‘0271’ ~e346,
-.2289 -.2249 ‘02299 -02359 -.2401
e2339 2549  ,2689 277 +285,
« 2769 01969 0110’ “00000 ‘0137’
'00419 -0044’ -.057’ ".0699 '00799
4359  J45Ts L6468y 483y 4499,
.4909 0404' .287’ 0170’ 0053’
1559 159y L4145y L133s 121,
«6059 e642 e6T2 «688, « 7129
e6169 45229 4429y +335s 4241
e 378 0372’ 03579 0341' 03259
DATA((CLSO09(19J)9J=1926)91=5+7)/
5 0749’ 08069 «849, 1870’ «895,
5 o7l 0640' e565, «490, v416,
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.485!
1396!
.148!
e717s
602
-314’

«916
812,
.477’
100860
0953’
«616,
1.256’
1;0830
« 757

-.043’
‘04069
-03169
0240'
~+08B4%,
-«0909
.513.
.225’
0099,
0742’
-462,
249,

0929
e644,
0392,
1.0919
-768!
¢535,
1'221’
0900'
«582,

-0179
~e428
~e2T4

0297'
-e237,
'01209

95060
'00279

054,

e 723

0194’

0226'

0908’
366,

.4929
0322’
«012
0730’
0539’
«139,

09359
e 7599
02659
141029
0911’
¢ 389,
1.273»
1040,
0512,

-e0509
-.4729
-e317
0 244Gy
‘01609
-01189
05249
01469
«008»
0754,
1392’
01199

0951’
e596
0246
101059
07239
03759
1.2071
.862’
05179

« 024y
-'4589
‘02959

«310y
-e236
-el142

05140
~«019

«003

«735

0204

e149

« 893
0375’

e499
'256'
‘.0339
0742!
0482y
« 075/

e 954,
o711y
0182'
1,119
«B869,
.290’
1.289,
10002’
e 406/

‘.0649
-+ 486,
-+318,
02489
-.185,
-.123,
e534y
01259
‘.012!
e 766,
« 377,
« 093/

0974,
«579,
.206’
1.0910
e 709,
e313,
1,180,
+858,
« 428/

00119
“.392’
-0296’

03209
"1689
-01589

0520’

0032’
~+035,

0736’

264y

« 090/

08639
04349

«509,
«230,

e 754,
0449,
.974’
06870

lel34,
« 848,

1,307,

«983,
‘00889
-.4409

02489
-0146’

.544,
0166’

o778,
0414,
09639
.610’

1,054,
e T46,

1.148,

.904’
-.029,
‘02989

+308,
-«084,

519,
0102,

07079
«338,

.789’
508,




S «552 e5489 «529, e510y «e490
6 o870y +932¢ 4988+ 1,0184 1054,
6 «830, o 164 «699, «633 e-1- i
6 7139 69Ty o677y 6554 «634y
7T 1,001 1-052' 1.110¢ 1158, 1.159,
7 «9259 0866’ 98079 o748y «689,
7 836y 824y +80ls T778s o754y
DATA((CL512(Isd)sd=1426)91=104)/
1 «014%y «0129 «013, «016, « 020
1 =e1669 =o2739 =e3B79 =510y =e547s
1l =.2109 '.211’ -e2129 -+2130 -e2159
2 «195, 0210’ o224 e234y e 245,
2 «0T74, '0025’ -.162 ~e327, -e4039
2 =089y =,0919 =,092y =.004, -+0985,
3 ,3639 3839 ¢399s 407, <418,
3 «268, 0152’ -¢011y -e157, -+192,
3 « 042 0029’ «021y e017 «012
4 o537y 5729 600y o614y ,628,
4 «382 0288’ 0167’ «050 «005,
4 265, ,2359 2269 o216y 42006,
DATA((CL512(19J) 9J=1426)91=597)/
5 691y +7329 «T5ls oT78ly o795,
5  J4TTs <3869 2959 <2149 o184,
S 4159 44039 43909 3779 <364y
6 8049 8629 49159 9509 958
6 6223 5439 <465 393y 347y
6 45859 L57Us 555, 05424 528,
7 +913¢ L,976s 1.04le 1,075, 1.052¢
7 e 7170 «63D «5530 478, 0449,
7 06839 .669! 06559 .6419 «627y
DATA((CLS15 (1) 9Jd=1926)91=194)/
1 <028y .04ly o048y 4051y 4053,
1 ~¢3089 ‘0467’ -.540' -.5619 "0525'
1 =e302s =o30ly =¢301y =430l =300y
2 01559 01799 0192! 0201 «206
2 =elT79 =¢343y =4430y =e4464 =0416,
2 -.200’ -.200’ -.1990 ‘.199’ -01980
3 .3129 .32ls .3269 4329y <335
3 L0440 =o1029 =4308y =4352y =4299,
3 =e0519 =4049y =4046y =.044, =o041y
4 .4929 .5109 .524Q .5339 0543’
4 01939 00419 -01249 -01451 -00859
4 41509 <1459 2140y 1364 <131,
DATA ((CLS15(19J) 9J=1426)91=5+7)/
5 06369 066b' 0681’ .694' 0689’
5 «314, .2059 +0090, 0066, «113,
5 3429 #3349 o327s +319s 312
6 .7349 .7799 08130 .8369 08?29
6 4397 .288y o176y o164, «216y
6 04409 .‘03?.’ .424’ .416' .408,
7 .835y JBTly 4919, ,960s <930,
7 .492' .3649 0253’ .2339 02869
7 5179 5099 5025 o494y 486,
DATA((CLSIB(IQJ)0J=1926)’I=194)/
1 '0054’ -.0549 -.060’ -.070’ -.124’

0371!
10046!
.534’
«503,
16137
06“4'
0618’

e 021
=520,
‘02250

0247!
-03640
-0105’

426
-01479
-.013’

631

00459

0156'

0782,
022?9
.294,
0921’
390,
0441|
1.012'
04939
05450

.N43,
-.4669
-.2989

«189.
-e342,
’01959

«329,
'.1959
10419
«5250
0034,
01069

06649
l2309
'2669
07719
03290
0360’
0865’
395,
0443,

-.2039

.278’
1.0279
05399
«4000
11029
«e663
0505'

.0149
-.404!
-+238¢

02359
=236
-.116!

c4339
-0057’
-.024’

«622

01349

01139

07439
0307!
'239’
.859’
0483’
.362’
+9589
05949
v4Tby

001y
“03869
-e297y
0155’
-.257’
~«2000
03099
-.085’
-+0399
.4969
137y
00859

06059
03289
02209
0719’
0428y
03281
.7929
«496h
0407’

-0307’

.190’
0962
«604y
.301’
14043
0732’
« 409/

‘00139
'0259.
'0252'
21l
'0122’
'0128'
«418y
e 023y
‘00299
e 568,
0236y
. 086/

« 658,
0391’
0193’
« 780y
e5T4,
03059
«882,
«6839
412/

-,069,
’0324’

-.295'

.097l
‘0211!
-.207’

«255)
‘00579
--0-379

0413’

e157

.073/

¢532
«357,
+18T7,
0616!
« 455
2295,
«719,
0526’
374/

-.425'

«896,
«686,

«984,
«813,

".068'
-.210’

«154,

-.088’

0373'
«049,

e 4715,
0255’
«567,
YN

o701,
05990

e 799,
«696,

-e177,
'.304’

’.0059
-.2029

«185,

-.054,

« 328,
0154’

e423,
e 349,

«507,
e 04By

«e620,
YL

-.538’

71



"'0628’ -.7049 -.7540 "-760, "07249 -.620’ -.4839 --4249 "o422p
-e422 -.422’ '04229 "0422’ -0421| ekl -e4209 -04199

00989 .1019 0107’ .119’ 00779 .004! =-e103y ".239’ "0375|
".4999 —.580’ -.629! "06139 "05411 -.433’ -.322’ "'0304' —.303’
=e¢303y =,302y =.3029 =¢3029 =e30ly =299y =¢2969 =4294,

0249' .261’ 0272’ 02789 0222’ 0157’ 0061’ '0049’ "'01829
‘03519 "'.475' "-5039 -04629 -0330, "01999 "'0151! "0147’ '01469
=e14T7y =4148y ~,148y =4149y =41509 =41529 =elé49y =,146,

04249 L4369 L4499y 4569 «3979 43109 <2239 L1220y -.002,
-+132» "02629 '0310’ -'2850 '01399 «000 0045, e 045, .043,

«038, s 034 00299 0024’ «0200 «007, ~e0059 "0018/

DATA((CLS518(19J)sJ=1926)91=5+7)/

e565s  ,585s L6069 46507y o552¢ +4Bb&s  o40Ts o307y 4196,

0049 =,0869 =41269 =4094y 40609 4193y 42359 4,229y 223,

217y .21l 2069 42009 +195s 41629 41309 4097,

«6T4y «708 e 154, 0766' «661 «572 +480y « 387, 0276'

«1619 «071s «023 «062, « 2669 ¢ 395, 0435, 0424, ebla,

0404! .394' 03841 03740 03649 03()0’ 0257’ 0209’

o T79 .824' «892, 0895’ e 76T «0672y «573y 0455, 0321’

«200 e104) « 067, 0102, «306) eG4 3, 0482 o 4T3y 0461,

04509 L4399 L4289 41Ty 24064 4349y 42929 L242/

DATA((CLS21(IsJ)ed=1926)91=194)/
--1029 ".0859 -+ 069, ‘.063, -« 070, "n1819 -.322! '04639 "0603,
-07449 -.789’ -.758’ '06449 "0471’ -0393’ -.3619 ".369' "0377,
-.3849 -.3929 -.4009 "'.4050 -.409’ --429! -0438’ -04361 &

00489 .070, 0081! 00839 00659 -.0459 -.1999 -0352’ ".505'
"06059 -.644’ -.582! -04421 -.30?_' ".?.299 -0221’ -.229’ ‘02379
“e26459 =e2519 ~o2574 =e2639y =e2699y =e298y ~¢3069 =319,

01699 .1889 .207’ .221| 18079 01289 -00250 '0177! -.330’
-eb4Ty -04939 "04549 -e297, =155y =411l -01150 ~e1210 ".127'
~e133¢y =,140y =4146y =,152, =.158y =~,1B4y =42029 =,211,

.3299 .350' .370! .3819 03529 02680 0106’ "0055, "-216,
-0349, ".3949 -0362! '0203, -.0529 ‘.0089 -0.0139 "00189 -00249
=e0299 ~,03%9 -,040y -.045y =4051y =¢0B4y ~,1029 =.119/

DATA(C(CLS21(IeJ)2J=1926)91=5+T7)/

«486 .499' 05199 0533’ 04929 0403’ « 259 0115' '0029,
~elbly =,18Yy <,1439 =,003y, «145y 4187y 41869 L17HBsy 170,

«1629 1549 41469 137, 129y 092y L063s L0037,

05789 .609’ «e540 0653! 0588’ .464, 0332! 0199, 0067'
-e 044, -.090' '0058’ 01119 0248, e 298, 02929 0284’ 0276’

'2689 t2609 '253’ 02450 0237’ 0194! 0172’ ol‘fg'

.6869 .737' 0781, -778’ 06699 l5319 0392' 0254’ 0115'

00159 ".0279 00149 .1759 0313’ .3520 .348’ 0338' 0328,

319y .31l o304 4297y «2909 2529 42309 207/

DATA((ALPS04(JeN) ¢N=199)9J=1913)/
-’7.179 -5.38' -3.59’ ‘1.80’ "006! 1.819 4.57! 7.12' 90679
"6_.859 '5.209 -3.54’ "1.889 -.25, 10549 3.91! 60381 9;01’
-6059’ -5.06’ '3.52’ -10999 "042’ 1.32’9 3.47, 5081, 8.50’
"60409 "4-969 "‘3.529 ‘2.()79 "0509 1019' 3-209 5.51’ 8.11’
=0e219 =4,869 =3,52y =241Ty =462y 1,069 2969 5,19y 7T,.64,
-60119 "4.81’ -30519 -20219 "067' 099’ 2.83' 4.999 7034’
=602y «4,769 =3,51s =2.269 =473, «91y 2.68By 4,78y 7.15,
"5.939 —4.729 "3.519 "20309 "0799 '83’ 2.55’ 4.56’ 6.95'
~5.Bby =4,689 =3,52y =237y =489, oThdy 2e¢429 4,339y 6,76,
-5.77’ "4.66’ -3.549 "2.439 '099’ 0659 2.279 4.06' 6.80'
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& =575 ‘4.67’ =3,589 =2¢509 =109,
-5.779 '40709 -3.649 '2057’ '1020’
-5.85’ ’4.76’ '3.68’ '2060’ -1018'

DATA((ALP504(J9N)9N=199)9J=14926)/
.4"6.169 "'4.91’ "3.67, "2.43, -.69’
'60429 -40899 -3.36’ ‘10799 e 04
=590 ‘4¢30’ -20699 -1.03, « 712
-4 ,889 =3.45¢ =2,03 LY 14270
-ac469 -3.20’ '1.929 -025' 10559
b, T0s =3e4%s =2,189 =e51y 1.289
—b449%y ~3,709 =2,469 -e91, «85,
- =5,159 -3,929 24699 =1e249 e48
-5.30, -4.03’ -2.779 -1032) e40y
'5011’ -3086’ -2060’ '1010' 065’
=44959 -3.319 "10579 «e653y 3.06,
“5,209 =2.769 =,169 297y 6418y
‘5.329 '2.62’ 0611 4033’ 70909

DATA( (ALPS06 (JaN) 9sN=199) 9J=1913)/
'7.87, -5.949 -4.02’ ‘2.10’ “0139
'7.589 -5.769 -3.95! ~2¢139 =400
‘70209 -5.52’ -30850 '20189 '.589
~6,999 =54399 =3.79 “2¢199 =eb67y
-6.679 '5;20, -3073’ -20269 ‘.77’
-6.529 ‘5.11’ -3.709 ‘20289 -+83
-6,389 =5,029 =3.669 =2¢309 =489,
-60159 -4.879 '3.59' '2.319 --949
~5,86y =4.6T9 =3,489 =2429 -e97y
=5,5% —ho4by =3,33 =2¢239y =499
5,22 -4.17’ ‘3.129 =2+060 -e8h
«5,029 =3.919 =2,81» “]lo669y =440
cboThy =357y =2,40y =1e17y elby

DATA((ALPSOG(JQN)9N=1v9)9J=14,26)/
-40379 -3.169 -1.95’ _0679 0829
~3,969 =2.729 =1,469 =s16y 1,48
=3.549 =2+269 =495 el4by 24089
-3.439 '2.10! ‘081’ O60, 24230
«3.73y =2.379 =1,069 «2Ts 189,
“bo12y =2.T4s =1,429 =e159 lebby
4451y =3,139 =14769 =049, 100,
4,58y =3.229 =1.,869 -e569 92y
4,62y =34179 =174y =243s 1613y
—4,629 =3,149 =1,6T9 =028y 1.42
wb,Thy =2.9T79 =1.05s 135y 4elly
'4083’ -2-82’ '.139 3.28 6.359
=4 484 ’2.79’ .239 3089’ 7.51'

DATA((ALPSOQ(J;N)9N=199)vJ=1913)/
=T7.899 =6,039 =4,1T7y =2431» -e359
-7.509 -5.82’ -4.139 -2.459 -0569
~Te289 ‘5.70’ -44129 ‘2.549 -e689
—7.179 -5.64! -4.119 ‘20599 -081,
-7.079 -5.59’ —4011’ -2639 -~e93,
=6,989 =5,559 =412 =2,69y =14019
~6,9T9 =5.579 =4,1T9 =2eTTy =lel?2y
-6,669 -5.379 4407 ~2:78) =120
“6,209 =5.01s =3,839 -2.64y =1413
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0569
«Séy
071’

1.34’
10989
2,559
3-039
3.27'
2099’
2.589
2.22!
20129
2429
5.80
9,43
11.34,

1.76’
1.399
1013’
«99,
085’
+ 7169
0661
0579
048’
4Ty
aT70
1036!
1.89,

26769
3.52y
4.06’
4432y
3,90,
3.341
2,800
2.66y
2.97’
3.42
6.88
9.179
10.99!

1,94,
1.559
1029'
1e140
0959
0879
078'
074’
.86'

2019’
2.32’
2.75’

3e34
3089’
4e54
50139
5.40’
4.98!
4434y
3084’
30779
4e159
8.609
12.68'
14Q799

44689
3.949
30379
3-09’
2.77’
2.62'
2.479
2-33’
2.24!
2.57’
30109
3084’
44829

5074’
6.489
7011!
7.22'
6.68'
6.02’
5.27'
4.96’
50459
64100
94619
110999
14047’

4.84’
30939
3.450
3423
2.969
283
2.82y
3.019
4,21

4000'
4451
5037!

6-089
672
Te38y
70979
8025’
7069’
7.02’
6.45,
60219
6476
114400
15093!
18424

7.299
6e48,
5.88’
5053’
5.13’
4488,
4464,
4.449
4.81’
50859
6,77y
7459
8.32’

B.96,
9.52
9.99’
991y
9.22’
8.51’
7084’
TeThs
80209
8088’
12.339
14080!
17,959

7.98'
7.139
6200
5:76’
5032'
5.33’
5.60'
6.949
8.36.

7.24'
70829
Be4T/

9,13,
9,80,
10,48,
10.98,
11.21,
10,51,
9,67,
9,15,
9,03,
9,55,
14420,
19.19,
21,69/

10.03,
9413,
Beb4T,
7.96,
Tebby
7.68,
7.86,
Be45,
9011,
9.88,

10,55,

11.16,

11.717

12.16,
12455,
12.86'
12.59,
11.75,
10.99,
1025,
1035,
10-89’
11.659
15.05'
17.62,
21.43/

11004’
10,47,
9.48,
8,60,
8078'
9038,
10,61,
11.88,
12.91,
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-50829 -4069’ -3.569 ‘2.439 ~e84y
=5.¢609 =64399 =3,18y =1,969 =404,
'5.26’ ‘3098, -2.70' -l98’ 1.599
=495y «3,489 «2,00, e36 2e84,
DATA((ALPS09(JeN) yN=199) s J=14926)/
‘4.52’ “2.60’ ‘056' 10569 3082’
~3e719 =1,650 e249 2.07y 4440,
=348 -1.67’ el7, 1.96, 4-309
=4,0T79 =2,29 -e329 1e45, 3.60’
=4,959 =3,089 ~1,10, e83y 2473
=54849 =3,70s ~1,58, 040y 2425,
‘5096’ -3.73’ ‘1057! 038! 2032,
=5¢999 =3.609 ~1,44, e52y 2450,
=5.99y =3.,58y ~1,32, e6b4y 2470,
=-5.999 ‘3.50, -1.210 0779 20919
=5464y =3,0% I 1070, 4ebby
=5.37> -2.76’ ~e04y 2479, 6.009
'5.51! -2.61’ 0569 4-189 70839
DATA((ALPS12(J9N) 9N=149) 9J=1913)/
=8,579 =6,369 ~4,159 =1,94, 043y
=8,169 -6,1%9 ~4,12y =2.10, 18,
=Te91ly =6,029 ~4,12y =2,23, 01y
=Te829 =5.98y =4,15y ~2.31y =,08,
=Te739 =5,969 =4,18y =2,40y =,21,
=Te739 =54969 ~4,19y =2,42y =429,
=Te759y =5,949 =4,13y =2,32y =433,
~T,469 =5,67Ty ~3,88y =2.10, =417
-64999y ~5,199 -3,39, =1,58, 53,
'5.95’ -4028’ -2.629 ‘-70, 2038’
‘5002' -3.419 “1.729 071! 4.189
-4.12’ -2034' .12! 2052, 5.249
-2.809 -.51’ 1.529 30839 6016’
DATA( (ALPS12(JsN) yN=149)9J=14426)/
-10979 -.08’ 1.959 4.209 70049
“2,469 =449y 1,53y 3,75, 6,19,
«3,95¢ =-1,60» 2650y 2769 5,06,
'6.06' '3.14’ -.32' 1068, 4010’
=Telly =3,84s =,T29 1e47y 3473
~Telby “3.83’ LY 1.56, 3082'
=Te159 =3,829 =,489 1,66y 3,96,
‘70139 '3.80' -037’ 1075’ 40129
-70149 -3.78' -.31. 1.84’ 40289
‘7008’ ’3075' -e229 154, Geb4,
~6,929 ~3,589 o159 246449 5444,
-60669 -3.38, 0359 3038! 6.689
64399 «3,169 «50, 4,13, TeT78y
DATA((ALPS15(JaN) 9N=199) 9J=1913)/
-10.749 -7.59’ -4.44’ ‘1.43’ .98’
=106399 =Te499 =4,59y =170, e84y
~106229 =To4% ‘40679 ~-1.88, «759
‘10001’ ‘7035’ ‘40689 -20010 0707
‘9.92, -70319 -4.699 -2.08’ 063,
“104079 =733y =4,599 =1.,84, o 72
=921y =6,6ly =4,01y =1.42, ¢97,
=T e999 =5,58¢ =3,17, =e70, 1.84,

1075'
3.32»
4452,
5.549

6,54y
7.20’
6.98,
5.95,
5.03’
4460,
4,70y
4,96,
5-24!
5539
T.699
9,81,
11.54’

2082’
2.35'
2.00'
1.86’
1.73,
170,
1,77
2471,
4449y
570,
Te2bs
9.07’
10,87,

10,96,
10'089
8011’
6.48’
60029
6.31’
6.619
6.899
TelTs
7.459
9.06’
10.259
11.51’

3.50’
3015’
2497
2¢83,
2,78,
3.08’
3091’
5,629

5048!
6071’
Te87
8090’

9:82'
10.84y
10.21’

9.06’

7080’

7.41’

7.62,

7498

8036’

80770
11017’
13.629
15.249

5.93'
5'05’
4051'
4022'
4'06|
4926'
40989
60399
864029
9.75,
110599
130619
15058!

14,88
130969
11.71,
10.159
1014,
10.39,
1065,
10.93’
11.21’
11.49’
12909
13.829
15025’

7.31'
6046!
5.80’
5,499
5«67
6,629
8422
9.579

9.58’
10,63y
11.57,
12.38’

13,109
14047’
13.44,
12-19’
10,94,
10.67’
10,77,
11.21’
11.61,
12010’
14,64,
17.43,
18094'

9.60,
8.429
7.35’
6.80,
6.89,
TeTby
8485,
10.31,
12.10
13,96,
15,93,
18016'
20,28,

18.80'
17484,
15032’
13.82,
14027’
14047’
14069’
14,97,
15425,
15,54,
16.75!
170399
18099’

110279
10,80,
9.539
8465,
9.30,
10-87’
13.709
13,46y

13,79,
14,55,
15.28,
15.86/

16,38,
18,11,
16,66,
15,31,
14.09,
13,92,
13.92,
l4,44,
14.869
15,43,
18,12,
21.24’
22.65/7

13.27,
11,93,
10,52,
10,00,
11.15,
12,13,
12.89,
14,24,
16,18,
18.17’
20.28,
22,70,
24,99/

22473,
21 0739
18,92,
170499
18,39,
18,55,
18,73,
16,01,
19.29'
19,58,
20.60,
20,96,
22,73/

15,23,
15,15,
13.30,
11,87,
13,00,
15.13,
19,18,
17.34,




& =6¢599 =4,279 =1,95,
8 =5,409 =2.35y =,40
& =2.92y =.8ls 1,43,
& ~1.519 1,17y 3,106,
& =1,02¢ 1,47y 3,37,

DATA((ALPS515(JsN) gN=1
& =1.73 «93s 2.86,
& ‘2.969 ‘007' 1.709
& =4,22 ‘1.34' 077’
& =5,359 =1,86 53y
& =5.88y =1,97 52y
& =5,92 2,000 «Dle
& =5.96 ‘2.00’ «91y
& =5.949 =2,02 049
& =5.949 =2,02 49y
& =5,960 -2.04’ e 48y
§ =5.98y =2,100 «56
& '6012! -2.00’ 063’
& =6.399 =1,929 e6Ty

DATA( (ALPS518 (JyN) gN=1
& =8.,559 =5,929 =3,29,
8§ =B.46y =5,889 =3,30
& =8,07y =H,689 =3,28,
§ =T4499 =5.38y =3,269
& =6.,759 =4,769 =2,77,
&8 -5,909 =3,979 =2,04,
& -4.91' -2095’ -.74'
& '3073’ -1059’ 0589
& -2.319 -tlg’ 2.029
8 -0669 1.38’ 3094’
& e7T0s 2,7U0s 5,10,
&8 1,07y 3.20s 5,69,
& «709 2.89’ 5.2109

DATA( (ALPS18(JsN) ¢N=1
& ~e669 1.36’ 3,40,
& =1,72 -.019 2,000
& =2.97s =579 1.54,
& -30609 -068’ 1.53'
& =3,63y =,69 1,54,
& =3.63y =,68y 1,59,
& =-3.63 -068’ 1063’
& =3,63y =,68y 1,67,
& =3,639 =,679 1,72
& '3.659 -.66’ 1.76’
& -3.669 -065’ 10919
& =-3,68, -e69) 2,07
& =3,709 =.73s 2.31»

DATA( (ALPS521 (JsN) 9yN=1
& -7097’ -5.31’ -2064'
& -8006’ -5.48’ -2090’
& =8.419 =5,759 =3,08y
& -8,62y =5,88, =3,14,
& =8,89, ‘5'93’ -2096'
& =T.22y =4.28y -1,48,
& =5.27 ~2.029 « 38,

021’ 3052’
2¢12y 6,06y
3.940 8.95’
6.629 11082’
7.049 120849

19)9J=14+26)/
569y 114269
3.699 80159
2.66y Saebby
2¢439y 4.88,
2¢4Ty 5403,
20529 5.18'
2.58’ 5.359
2e649 5451y
2.70’ b067’
2769 H.83,
3.18y 6,96,
3.709 7.82’
4,249y Ba66y
99) 9Jd=1913)/
'065§ 1.73’
-076' 1.59’
-.879 1.459
“-989 1.379
-0309 2.049

e56y 3,03
1.72 3.92
20869 6.38'
4,109 11451,
Be 00, 180269

13,82y 25494,
14054 23414y
124909 22490
19)9J=14426)/
536y 1270y
40079 6.219
3.639 5065'
3.68' 5.75’
3.744y D.85,
381y 5496y
3.88y 6427
30939 6073’
4000' 70219
4.06' 70719
4.529 1055,
Se«10, 14.17,
SeB4y 17,58
19)9J=1913)/

.39’ 2090,

015y 2.67
-elly <Cob0y
-0309 2025!
'.109 2069'
1.03, 3,96,
3239y Be27

T .65
10.27'
14.21’
17001’
18,64,

16,97
14.219
11,06,
10,08,
10.009
10-16’
10,369
10.51’
10.72’
10.92’
11,78,
12.89'
130729

44,64
4024
3.92’
3.919
4,88,
6.569
8,58,
12.26’
20040’
28.519
38,06
32.23,
32.90,

22.709
14454,
13.02’
13-18’
13091'
14,52,
15016!
15.829
16.51’
17024'
20.55'
25,60,
29,70y

6-419
5.84,
534y
50129
6.30’
10006’
140939

11019’
14048’
19047,
22.21.
24443

224699
200279
16.949
15072!
15026’
15035?
15056’
1564
15085’
16005’
16.60’
17.959
180789

8.40’
7.599
60671
6.53
80629
10.569
12,88,
18015'
29'29’
38077’
50.189
41.32!
420909

32470
22088’
21.53’
210350
22-43’
230229
2“0049
240919
25081’
260769
304559
37.03
41082'

10e110
8.989
8.27’
8035'
11.23»
16003’
21600

140739
1869,
CheThy
27440,
30,23

284.40,
26.33’
22082'
21435,
20053'
20055’
20475
20077’
20497,
21018’
214429
23.01’
23.85,

12421
11003'

9.579

9,63,
12.40!
14,56,
17.18»
24.03’
38.18'
49.039
62.30’
50.419
52,90

42.70’
3121
30.049
29.51,
30494,
31.91,
32093’
34000’
350 12’
36429,
40,559
48,46,
53,94,

13081'
120119
11110
11.559
160179
22.00y
28027'

18.27,
22.91,
30.00,
32.50,
36,03/

34,11,
32439,
28.71,
26.99,
25479,
25474,
25495,
25.90,
26,10,
26431,
26.24'
28,08,
28491/

16002'
14,48,
12,46,
12.73,
16,17,
18056'
21-48'
29.91,
47-07’
59,28,
T4e42,
59,50,
62,50/

5270,
39.54’
38,55,
37,67,
39,45,
40,61,
41.82,
43,09,
44,42,
45,81,
50455,
59.89,
66,06/

17.52,
15,23,
13.94,
1“075’
2l.11,
27097'
34,93,

75
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-2086'
'080'
e96)
1.88
1179
-1.102'

o220

-026’
2s170
3.43'
3,89
3.48,
2,039

2.65,
4460,
7.499
8.86’
7.61'
4.05'

DATA( (ALPS2]1 (JsN) yN=1

-3.16’
-4,09
-4.56,
b b4y
-4933’
‘4023’
~4,11y
-40009
-3.93,
~3.87»
~3.569
=~3.429
-3.409

gl ‘sl ‘sl ol ‘ol ol Sl ‘S <l 'S ol ' BN i

-oBly
-1151'
-14600
'10467
=1,33
-1¢209
’1008,

o970

-.86’

R AX)

o280

e 04
« 24

2053’
2,08y
20130
2,189
2025'
2.30’
2036,
2.43'
2.49'
2.57’
2.959
3.24,
3.53’

6.04,
110549
14427,
15,21,
13,17,

8.78,

13031’
19.88,
21405,
21.56,
18,72,
15.03,

19)9J=14426)/

Se0T,y
4423,
4.26’
4042,
4457,
472,
4,87,
S¢01,
517,
5.319
6.21,
6097'
70769

1”.689
90789
9.86'

10.30'

10677,

11,180

11.49,

11.76,

11.96'

12.15,

13010’

13.86’

14066’

DATA((CDS04(lad)sJ=1926)91=195)/

001649
00187,
005019
000939
0088,
20435,
000509
00051’
0Q444’
00050’
«+ 0056,
e 0571
«0123,
«0089,
.094R’

VAU S S PWWWMN NN -

00173’
«0190
005219
000900
« 0093
e 0451
« 0050
00060’
00463’
.0050’
«0066y
00631’
'0088'
00122!
01057'

00177'
00205’
00531’
.0088,
001189
00466’
«0050,
«0081,
00481’
« 0050,
00087'
0679,
-00729
00190,
.11579

001799
«0231,
.05419
« 0088,
'01659
«04T4,
00050'
«0125,
-04990
« 0050,
« 0145,
«0720,
«0069,
e 0267,
01239|

DATA((CDS06(1sJ)9J=1426)091=1

« 0158,
0158,
« 0610,
«0083.
«0094,
'05149
« 0055,
e 0067,
-0558’
« 0055,
000779
« 0707
001289
002369
1311

VGNUNLSL L WWWNINN- -

«0157)
00166'
00639'
00083'
«0114»
00547’
«00559
00097'
«0592
00055’
00110’
e 0765,
001069
«0323
el41lly

00156’
00201’
e 0666,
«0083,
00147'
«05T4,
00055’
+0126,
00623’
e 00550
00157!
«0818,
00094’
004119
015129

« 0156,
« 0252,
006859
000839
00191’
« 0601,
« 0055,
«0188,
00644’
« 0055,
«0212,
«0871,
00094,
00498,
016059

«0181,
+ 0282,
'0542'
00087’
«0230,
«0482,
00050’
«0182,
005120
« 0050,
«0215,
«0761],
« 0069,
00378’
013?2,
15)/

« 0155,
«0315,
007049
« 0083,
002439
» 0629,
000559
e 02510
« 0666,
000550
« 0297,
e 0924,
« 0094,
« 0585,
e1694,

DATA((CDS09(19J)sJ=1426)91=195)/

1 00141,
1 0169,

00141’
00216’

«0141,
00262’

.0141’
« 0309,

001419
00381’

200589
28,21y
27.83y
27o90’
24,28,
21 .28’

16,83,
17'19’
17000'
17.70,
18046’
19.02’
19.33'
19.61’
19,65,
19,70,
20,00,
20.76’
21.55'

«0182,
00345'
« 0516,
«0087,
002939
« 0472,
«0050,
« 0251,
« 0583,
e 0050,
00?93’
00971,
« 0069,
« 0492,
01544,

«0155,
«0381,
« 0645,
00083’
e 0305,
« 0668,
000560
00320’
v07429
« 0056,
e 0409,
e1106,
« 0094,
e 0751,
«2017,

«0141,
e 0454,

27085’
36.54,
34.61
344259
29083'
2753

224989
24059’
24¢14,
25011’
260159
26.86
27018’
27045’
27035,
270259
26.909
27.66'
28.45’

00183’
00401’
«0401»
«0087,
0341,
« 0418,
-0050’
00313’
00639’
<0050
« 0369,
«1108
00070'
00607’
«1629

00155’
« 0445,
« 0525,
<0083y
« 0371y
«0590
« 0056
«0391.
« 0779,
« 0056
«0505,
«1213y
«0095,
« 0937
02196,

00141’
« 05369

35,13,
44.88’
41039’
40,60y
35439,
33078'

29414,
32.00,
31.29’
32.52
33.85’
340719
35.02’
35,29,
35004’
34479,
33,79,
34055’
35-349

00184'
004450
« 0280,
«0087,
« 0379,
e0346,
000509
.0365’
eNT04,
.00509
00“409
1240,
«0070,
o0724'
1672/

001559
00509'
« 0385,
00083'
0435,
e 0453,
000569
00456
00779'
e 0056,
00579'
01308’
000989
«1085,
e 2241/

00141!
.062q,

42.401
53.21,
48,17,
46,95,
40,94,
40,03/

35,29,
39,41,
38,43,
39,93,
4],4,54,
42,55,
42,86,
43,14,
42,73,
42.34'
40469,
41,45,
42424/

001869
00477, .

« 0086,
00407'

« 0050,
« 0406,

« 0050,
«0511,

«0074,
.0838,

« 0155,
« 0568,

« 0084,
e 0474,

e 0056,
00512'

«0059,
00643.

00149,
012020

«0144,
0715,



00788’
«0083
-0127’
007009
«00589
-0121’
«0749,
00059,
001279
009499
00135'
002169
«1363

U & & WWwWwNN N -

«0853
000829
e 0164,
0747
00059'
-0165’
« 08069
00059’
«016Y
u10039
00108’
002859
«1448)y

00896,
000819
002109
« 0776
« 0059
« 0217y
«084T,
« 0059,
« 0227
.1050'
00090’
'0374’
01513’

.0921.
0081,
00263’
«0792,
00059’
00276,
« 0873y
« 0059,
00297’
01098’
.0086!
« 0471,
015799

DATA((CDS512(IsJ)9J=1+26)91=1

« 0137,
00371’
01216'
«0103y
00266'
«e1073
000749
«0241,
«11569
000749
«0218
«1339,
001289
e 04647y
017789

NN US P WWWwNNRN = -

01469
00455'
e 12644
<0103,
« 0354
« 115Uy
« 0074
00317
01233’
00075’
20297,
01433'
0126y
.0609’
01895’

00151’
00540$
01273’
‘01039
o0444!
«1223»
000759
004069
.1309'
« 0075,
« 0404,
01527’
001249
0786,
02005’

00153,
-06709
01301‘
+0103,
«0531,
«1264,
« 0075,
-05099
01363’
0075,
005229
.16059
«0124,
.0945’
«2115,

DATA((CDS1S5(1sJ)sJ=1926)91=]

00138!
«0543
+1382,
001039
004359
01431
«0093y
«0431
01520!
« 0094,
004179
«1651»
.013%9
«0793,
22306,

UM SHWWWNNN -

0206
00642’
e1437
«0114y
00580’
014869
000949
005759
« 15745
001009
e 0570y
01739'
-0142’
01003’
02418

002409
«07510
01491'
-0119’
20725,
»154])
000959
0718y
016279
«0104,
«0739,
«1827
001449
011999
«2510,

0257,
« 0860,
01523'
«0126,
«0841,
«1587,
00096'
00861,
01669’
00105’
« 0884,
.1897,
«0149,
013919
02583'

DATA((CDS18(1sJ)sd=1926)91=1

«0180,
«0T7500
-15919
<0158y
.07829
017189
«0137,
«083)»
¢ 1840

WWwWN NN

0223
.0911’
01633’
.0155,
-09759
017459
001389
01017’
-18857

002439
010669
e 1676,
<0153
01141’
17720
«0139,
e1174,
01930!

« 0252,
«1184,
-1685'
«0152,
012919
«1798,
«0140,
01306,
« 1975,

00940’
.0081’
00332’
008029
000599
« 0347
00887’
000599
+ 0388,
1136
20085,
006199
«1649,
25)/
«0155,
00804'
«e1297
001039
«0619y
«1293,
« 0075,
00627’
« 1395,
000769
« 0670,
01652’
001269
01102’
2225
15)/
e 0274,
« 0959,
«1550,
«0132
« 0953y
015829
000989
-10039
«1691,
00108’
01025’
e 1937,
00163!
015829
22657,
v5)/
00261’
01274'
+ 1683,
«015]
« 1384,
01806‘
00146,
e1437,
02020’

« 0940,
«0081,
004049
00791'
« 0059,
00425'
00897!
|0059'
«0498,
013269
00085’
00766’
«2024

001630
00941,
01150’
001039
007119
«1231,
00078’
« 0738,
01378’
000799
'0823!
«1708,
« 0142,
01256’
026899

00283'
+1049,
015029
00139’
01065'
015149
00106,
01117'
01703'
«0119,
01166’
02040’
00174’
1758,
e 2763,

0272
«1363,
016699
«0161,
e16TTy
01787!
.0177'
«1550,
02019'

« 0767y
cOOS“'
00478’
007069
00061’
005119
« 0890
« 00629
00618,
«14809
e 0090
00952'
«22189

«0191,
«1053,
00970'
001119
.0804.
.10460
+NUSD0,
00851'
012649
+ 0089,
« 0984,
016769
001739
elédlly
e2951

10297'
«113R
01332’
«0166)
e1173
» 1369y
« 0134,
«1223
01603!
«0140
013019
«e2079
e 0243
e 1933,
.2728’

00292!
«1453
01574’
« 0227y
01544’
W 17120
e 0237,
«1629,
01922’

020541,
«0088,
«0557,
00566’
000669
00600’
« 0883,
000689
00759'
01616’
00114’
.11259
2313/

« 0223y
011329
00905’
00145’
00896’
00872'
« 0127,
00964’
01131’
001099
.1115’
«1634,
eN238,
«1533,
«3213/

003480
«1225,
1164,
.0238'
012629
01220’
e 0209
01329’
015159
«0181,
014279
02061’
.03999
2082,
02676/

00389'
«1505,
01470’
003891
«e1607,
015910
« 0406,
«1709,
01826'

«0100,
e 0634,

-0084'
.0683'

«0090,
« 0884,

00162’
e1257,

002869
011789

00187'
009850

«0172,
01077!

001479
012319

¢ 0315,
01655’
[ ] 0444 [ ]
«1312,

«0331,
«1350,

« 0287,
« 1435,

002769
.1552’

« 0587,
2194,

.0549’
.1548l

+ 0586,
«1670,

e 0624,
1788,

77
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«0137y L0137
«08519 1036
.2108’ 021519
0197y ,023Y
012019 01435!
v2843s ,2913»

DATA((CD521(19J)sJ=1926)91=1

00195’ o0227’
«0925¢ 41095,
«21859 2268,
«0213s 40230y
009729 011300
022369 ,23059
«0155y 0182
« 096G, 01133’
02366' 02441!
«0176s L0201,
e10647y 212619
026479 02733’
e 0241y ,0269
«1459y L1730
#3239y .3350,

0144,
-1221’
«21889
.0261’
01721’
02918!

¢0243’
01265'
«2301
« 0239,
-1312’
023759
«0195,
01327’
«2516,
.02149
01474'
«2818,
002839
«1989,
034062,

«0147,
01390.
02225,
.0273’
01931’
02923y

0251,
e1435,
«2324,
302439
.1496'
02443,
.0201'
.1537!
025919
«0221
01687,
02898’
00290|
02247y
034719

001579
015439
02262’
002989
021099
02927

'5)/

e 0264,
e 1586,
02347!
.0265’
«1673,
02462,
«0216,
«1720,
02666!
00250,
118870
02912,
003389
«2472,
« 3467,

00181’
« 1695,
02367,
00363’
» 2287,
.2956'

«0303,
+1738,
023889
00351!
«1819,
025339
e 0273y
018659
02715’
003669
02074,
2993
005179
e2634,
e 3443,

« 0292,
01812’
« 2356
005729
02437'
02984’

00420!
»1889,
+ 2388
«0491
01965’
025459
« 0451
02009’
027429
005207
02260
.29980
007389
2797,
03420’

« 0450,
01910!
02345,
'0782!
02572,
«3012/

-05919
020189
«2388,
00649,
02097'
.25579
« 0633,
02154'
« 2769,
00690!
«244T,
«2998,
«0950,
«2960
e3396/

20651,
«2009,

« 0991,
« 2707,
« 0757,
02101,

«0808,
02166,

« 0805,
2291,

«0864,
02561,

01188’
3123,

DATA(XMI(J) 9J=1926)/039¢596610659,T9e7259¢751.775
089.825’085903759.900925’0959097591-0’1'025'1005910075!

1el91el2591¢1501e¢3910459146/

DATA(CLI(U) 9UT199) 7/ =eb49=60C90e09029049¢694891e09142/

DATA(ALPI(J)’J=197)/’4.09-200,000'2.0'40096.098.0/

DATA(CLII(J) 2J=195)/0609e296%9+b9,8/

IORDER(1)=10RDER(2) =1

IPT (1) = =1

IF (IKEY .EQs 2) GO TO 1000

IF (TR LT, «04) GO TO 9

IF'(TR -GE. '04 CAND. TR .LT. 006) GO TO

IF (TR .GE. !06 IAND. TR .LT. 009) GO TO
IF (TR «GE, ¢09 +ANDs TR «LTe o12) GO TO

IF (TR +GE, ¢12 «ANDe TR +LTe «15) GO TO

IF (TR +GE, ¢15 +AND, TR oLTe «18) GO TO

IF (TR «GE, ¢18 «AND. TR oLTe «21) GO TO

IF {TR +GE, +21) GO TO 7

CALL IBI (T4ALPT1925¢XMI 37 4CLS5049I0ORDERYIPT9AA9XMeCLFTO04yIERR)

CL=CLFTO04

GO TO 400

CALL IBI (7+ALPI+26¢XMI o7 9CLS5049I0ORDERIIPTeAAWXMeCLFTO04s IERR)

IPT (1)==1

CALL IBI (T7+ALPI 9269 XMIeT9eCLS069sI0RDERSIPTIAAIXMeCLFTO69IERR)

CL=CLFTO04 + (CLFTO06=CLFTO04)#((TR-,04)/(.,06=,04))

GO TO 400

CALL IBI (7sALPIs269XMI¢7+CL5069I0ORDERsIPT9AAsXMeCLFTO069IERR)

IPT (1)==1

CALL IBI (7+ALPI9269XMI 9T +sCLS5099I0RDERIPT9AAWXMsCLFTO09y1ERR)

CL=CLFT06 + (CLFTO09 = CLFTO06)#((TR=e06)/(,09~406))

GO TO 400

CALL IBI (74ALPI9269XMIe74CLS099I0RDERIIPTsAAeXMyCLFTO09yIERR)

IPT (1)==1

CALL IBI (74sALPI9269XMIo79CL5129I0RDERIIPT9AAsXMeCLFT1291ERR)

oUW



1000

90
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CL=CLFT09+ (CLFT12=~CLFT09)#((TR=609)/(«12=,09))

GO TO 400

CALL IBI (74ALPI9269XMIs79CL5129I0RDERyIPTyAA9XMeCLFT129IERR)
IPT (1)==1

CALL IBI (74ALPI9269XMIeT7eCLS1S9IORDERYIPT9AAsXMsCLFT159IERR)
CL=CLFT12 + (CLFT15=CLFT12)#((TR=,12)/(415=,12))

GO TO 400

CALL IBI (T79ALPI9269XMIsT¢CLS1SyIORDERIIPTsAAXMeCLFT1SyIERR)
IPT (1)==1

CALL TIBI (7+ALPI9269XMI 3T oCLS189I0ORDERsIPT9AAeXMeCLFT189IERR)
CL=CLFT15+(CLFT18=CLFT15)#((TR~e15)/(.18=,15))

GO TO 400

CALL IBI (74ALPI19269XMIgT7eCLS189IORDERIIPT9AA9XMesCLFT18yIERR)
IPT (1)==1

CALL IBI (T7sALPI9269XMIoT¢CL5219I0RDERsIPToAAyXMeCLFT2191ERR)
CL=CLFT18+(CLFT21-CLFT18)#((TR=e18)/(e21=418))

GO TO 400

CALL IBI (7+ALPI¢269XMIaT79CLS219IORDERYIPTeAAsXM9eCLFT219IERR)
CL=CLFT21

GO TO 400

CONTINUE

IPT (1)==1

IF (TR LT, «04) GO TO 90

IF (TR oGE, ¢04 oAND, TR oLTe ¢06) GO TO 10

IF (TR ,GE, 06 +ANDs TR oLTe «09) GO TO 20

IF (TR «GE, +09 4AND, TR +LTe o1l2) GO TO 30

IF (TR «GE, 12 «ANDe TR 4LTe «15) GO TO 40

IF (TR «GE. ¢15 oANDe TR +LTe «18) GO TO 50

IF (TR oGE, ¢18 +ANDe TR oLTe «21) GO TO 60

IF (TR «GE, ¢21) GO TO 70

CALL IBI (269XMIs9eCLI®269ALP5043IORDERyIPTeXMyCL9AAOGsIERR)
AA=AAQ4

GO TO 400

CALL IBI (269XMI99eCLI269ALPS044I0ORDERYIPTeXMeCLIAAOGsIERR)
IPT (1) = =1

CALL IBI (269XMI99eCLI9269ALPS069IORDERWIPTyXMeCL9AAOGs IERR)
AA=AAQ4 + (AARD6=AAD4)H#((TR=404)/(.06=,04))

GO TO 400
CALL IBI (269XMIs99CLI269ALPS069I0RDERYIPTsXMyCL9AAOS6sIERR)
IPT (1) = =1

CALL IBI (269XMI999CLI269ALP509sI0RDERIPTsXMyCLIAAOIyIERR)
AA=AAQ6 + (AAD9 = AAD6)H#((TR =e06)/(+09=,06))

GO TO 400

CALL IBI (269XMI999CLI9269ALP509,I0RDERsIPTesXMyCLYAAO9yIERR)
IPT (1) = =1}

CALL IBI (269XMIs99eCLI269ALP5129I0RDERSYIPT9yXMyeCL9AAL2y IERR)
AA=AAQ09+ (AA12-AAQ09)# ((TR=e09)/(«12=,09))

GO TO 400

CALL IBI (269XMI999CLI9269ALPS129yI0RDERYIPT9XMyCL9AAL129IERR)
IPT (1) = =]

CALL IBI (269XMIs99CLI9269ALPS5159I0RDERyIPT9XMeCL9AAL1SyIERR)
AA=AA12+ (AA1S5-AAL12)#((TR=s12)/(+15=,12))

GO TO 400

CALL IBI (269XMIsQsCLI269ALPS51SyJORDERIPTsXMyCLoAAL1SyIERR)
IPT (1) = =1
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CALL IBI (269XMI99,CLI926’ALP5189IORDER9IPToXMoCLvAAlBoIERR)
AA=AA15+ (AA18=AA15)# ((TR=415)/(s18=415))

GO TO 400
CALL IBI (269XMI999CL1926|ALP518'IORDER9IPT,XM,CLvAAlB,IERR)
IPT (1) = =1

CALL IBI (269XMI99:CLIv26aALP5210IORDERyIPTqXMoCL’AAaloIERR)
AA:AA18+(AA21-AA18)*((TR-.IB)/(.?I-.IS))

GO TO 400

CALL IBI (269XMI¢9;CLI,26¢ALP521’IORDER;IPT;XMgCLoAAaloIERR)
AA=AA2]

CONTINUE

IPT (1)==1

IF (TR «LT, ¢04) GO TO 91

IF (TR «GE. 04 +ANDs TR oLTe «06) GO TO 11

IF (TR «GE. ¢U6 «ANDe TR oLTe +09) GO TO 21

IF (TR «GE. +09 o<AND, TR +LTe +12) GO TO 31

IF (TR «GE, o12 +AND. TR «LTe +15) GO TO 41

IF (TR «GE. +15 «ANDe TR 4LT. +18) GO TO 51

IF (TR «GE, 18 +AND, TR +LTe .21) GO TO 61

IF (TR +GE., +21) GO TO 71

CALL 1IBI (59CLIIvZ6cXMIoSoCDSO4’IORDERoIPT.CLoXMoCDRGO4.IERR)
CD=CDRGO4

WRITE (64201) TR

FORMAT (#0THICKNESS RATIO=#,F5,3»% IS OUT OF RANGE «
g#/% THE VALUES FOR T/C=.04 HAVE BEEN RETURNED#)

GO TO 250

CALL IBI (SoCLIIy?éoXMIoSoCDSO4’IORDER9IPTyCLoXMyCDRGO4.IERP)
IPT (1)=~1

caLt 1BI (S-CL119269XMI.5,C05060IORDER,1PT,CL¢XM9CDRGOB,IEPR)
CD=CDRG04 + (CDRGO6-CDRG04)#((TR=,04)/(+06=404))

GO TO 250

CALL IBI (S.CLI1,269XMI.5.c0506,10RDERoIPT,CL,XMocoRGoe.IERR)
IPT (1)==1

CALL IRI (S.CLII’269XMI.5.CDSO99IORDER,IPT,CL9XM9CDRGO9,IERR)
CD=cDRGO6 + (CDRGOQS - CDRGNE)# ((TR=,06)/(,09-406))

GO TO 250

CALL 1IBI (S.CLII,zé.XMI.s.coso9,IORDER,IPT,CL,XM,CDRGO9,IERQ)

CIPT (1)=-~1

CALL IBI (SQCLII926'XMI’51c0512'IORDER’IPT’CL’XM’CDRGI?’IERQ)
CD=CDRGO9+(CDRGIZ—CDRGO9)*((TR'009)/(012-.09))

GO TO 250

CALL 18BI (SOCLIIOZ6QXMI’5’C0512’IORDER!IPT’CL’XM’CDRGIZOIERR)
IPT (1)=-1

CALL 1IBI (SQCL11926QXM1959C0515,IORDER’IPT’CL’XM’CDRGIS’IERR)
CD=CDRG12 =+ (CDRG15-CDRG12)# ((TR=,.12)/(+15=.12))

GO TO 250

CALL 1IBI (5,CLII,26’XM1959C05150IORDERQIPTvCL0XMpCDRGl5oIERR)
IPT (1)=-1

CALL 1IBI (59CLII’269XMI’59C0518910RDER1IpT9CL9XM9CDRGIBQIERR)
CD=CDR615+(CDRGIB‘CDRGIS)*((TR-.IS)/(-IB-.IS))

G0 10 250

CALL IBI (SoCLII,26,XMI!59C05189IORDER1IPT’CLOXMvCDR6189IERR)
IPT (1)=-1

CALL 18I (SOCLII926QXMI’59c0521’IORDER’IPTOCLQXM'CDRGZIOIERR)
CD=CDR618*(CDRGZI-CDRGIB)*((TR'.IB)/(-ZI'.IB))
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GO TO 250

71 CALL IBI (S5¢CLII9269XMI¢54CDS5219I0RDERsIPTeCLsXMsCDRG21+IERR)

CD=CDRGZ21
IF (TR «GT. «21) WRITE(6,204) TR
204 FORMAT(®#0THICKNESS RATIO=#4FS,3s# IS OUT OF RANGE.
g#/# THE VALUES FOR T/C=,21 HAVE BEEN RETURNED.#)
250 IF(CL «GT, &) GO TO 251
RETURN
251 CALL COMPUT(DyXMyALT9COR9TRsAA9CDTyCL+CDsCLDES)
CD=CDT
RETURN
END

SUBROUTINE AERO6(XLDyCL9CD9sXMsAA9IKEYsTRyCLDESsALTsCORD)

THIS SUBROUTINE IS DESIGNED TO COMPUTE THE AIRFOIL
CHARACTERISTICS FOR A 16 SERIES AIRFOIL WITH A GIVEN CAMBER,

THIS SUBROUTINE RELATES CLsCDysCL/CDsMACHST/CoAND ALPHA,
IT REPRESENTS THE DATA OF A 16-6XX AIRFOIL.

XM=RELATIVE MACH NO, AT BLADE ELEMENT

AA=ANGLE OF ATTACK IN DEGREES

IKEY1l: CL=CL(MACHsALPHA,T/C)
CD=CD(MACHsCL»T/C)

XLD=CL/CD
ALPHA=ALPHA(MACHyCLsT/C)
CD=CD(MACHICL»T/C)

:XLD=CL/CD

TR=T/C

IKEY2

®s o0 e oo

DIMENSION IOQRDER(2)+IPT(2)9ALP604(2699)+ALPE06(2699)
ALP609(26+9) sALPA12(2699) s ALP615(2699)
CLI(9)9XMI(26) sALPI(T)sCLO04(T926)
CL606(T+26)9CLO09(T926)9CLOL2(T926)9CLOLIS(TH26)
CD604(5+26) 1CD606(5926) s
CD609(5426)9CD612(5926) 9CDO15(5926) sCLIT(S)
DATA((CLO604(19J) 9J=1926)91=194)/
«021> 0021' 0021' 0025! e030 0033, «035, e040
0086! '111' 01259 .112' 00529 '0017' -.085’ "015‘0,
~e2029 ”0127’ ~e0519 =018, ~e0269 =e194y =42639 -e235,
02469 4259 42T99 289y 3059 312y 3209 4328,
3439 .351l9 43499 +313y +2549 4190s <1169 037,
00309 .098O 0158’ '190’ 01749 00029 -0126’ '0149,
e46Ts 4979 45239 45409 5599 45699 5799 4591y
0616’ 06299 06169 .559’ 0485’ «404, e324y .249’
02359 2873 23529 +378y 3569 41729 0279 =e031y
0673! .699’ 0727! 0742! 07629 .771’ 0781' .791’
«8189 .828' «B808y e 7139, 06709 «600 .530’ .463’

>
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«060,
-.214’

« 009,

02149

«804,
2422,

81



4 .455’

0518’ .5739 .595,

05739

DATA((CL604(I9J)9U=1126)91=5+7)/

08209
1.042’
06999
953,
1.190!
08599
lelléo
1-3219
1.007’

N~~N~NooocUTUITN

08589 0895’ .919'
1.028y «997, «943,
e7579s <8lly <830
10169 1,060y 1,086,
1,1709 1413%4» 1.078,
.918’ 0975’ 1.005’
1,169y 1.2159 1,239,
1.293’ 1.2549 1.212’
1,0839 1,148y 1,158,

DATA((CLO606(I9J) e J=1926)91=1

.0579
‘00329
'0420’

e273s

0296’
~¢1200

0479’

0626y

01879

«685,

08019

04359

£ 2P WWWNNN K -

« 0559 00609 « 065,
~allé -e197y ~e279,
~e3579 =¢3369 =.345,

«2820 e 298, ¢ 309,

02109 0124’ 00379
’00589 ~-e 034, -00519

«5049 543y 563,

05769 04740 0369,

0267’ 02729 0251’

07279 07579 .777’

. T34y L6649 577,

04979 508y L4481,

0948’
08779
799,
l1.121»
10021’
975,
102719
1,165,
10137’
v4)/
0070!
'03629
-03529
0326’
-0049!
-o 068,
-1
0264y
0230,
e 796
04880
04509

DATA((CLO06(19J)9sJ=1926)91=5+7)/

«806
921
.6389
09369
10055)
0793'
1-0999
101919
.952!

~~N~Nco OO WM

«e8679 ,913s 4941,
+» 8559 « 789, e 7239
0711’ o721y +680,
«994y 1.,0369 1,068,
«998s 941y ,884,
.8629 <873y .835,
10158’ 102089 10237'
1,135y 1,078y 1,022,
1.0239 100349 0995’

¢9709
o657,
0639’
1.103,
0817’
07919
1.271,
09659
«949,

DATA( (CL609 (I9J)r»J=1926)s1I=194)/

.0779
‘00229
'0299'

« 288

02279
-.0819

04809

0482y

0119’

06759

e607

03379

0785’
e 117y
0535’
09089
0836'
.7139
1.019’

N OOUNUY 5P WWWNN N — -

00
™

0097’ 0099, .100’
~e126s =,2464 =~,369,
‘.268' '02749 =284,

«308y 4334, L3347,

.111’ -.0059 -.123,
-e0769 =,0879 ~,097,

0513’ eD42 «557,

0373’ 0234' 00819

0111’ «101s « 089,

0718’ 07559 0776’

eS42 0415, +288,

333y 4319, .302,

08309 08859 |9129
o634y ,533s 4433,
«5269  L,507y L487,
«970s 1,032y 1,074,
. 7559 2669y ,583,
.693’ 0671’ .648,
1,085y 141469 1,183,

01079
-.4759
'0293’

«369,
-0247’
-.104’

«573
-.0670

.078'

« 798,

0163’

«284

DATA((CL609(I19eJ)9J=1926)91=547)/

0950!
0346,
466,
1100,
+505
0624y
10196!

«356,

09689
0812’
«520,
1.139'
965,
655,
1.288,
1109,
0802!

0072’
-.4469
-0361’

e334y
'01359
--132'

0592!

0160,

e107,

«806,

0400’

02789

0984,
e590,
e421y
1.122,
0746'
«546,
1.288,
«907,
0680’

0112’
-.5281
-.3049

«379,
‘03049
'0146'

05819
-ellly

0017’

0809’

0097’

«191,

.9529
-3079
e349,
10087!
.464’
04839
1.1679

0163’

2989y
.746!
02989
1.157’
0908y
e415y
1.304’
10053’
05479

'0739
‘0512’
'03669

0342
~e211y
'.1549

603

«079y

00079

8159

311y

0142’

09989
0533’
«260
1.1380
n6809
0366
10305'
e84T
e493

01139
-.5?2,
-0309’

0376’
~+3089
-0167’

0590’
- 095y
-.013'

« 788y

0114’

«121¢

« 9259
03289
2569
1.0269
«488y
e 3659
1121y

080/

1.010,
0681'
0191’

101759
08490
0309’

1.3249
«993,
420/

«0T1s
‘05160
'0371'

0345'
‘0231’
-01489

6516y

0067’
*00389

0824’

«307

« 087/

09999
«520
01880
1.136’
«668)
02839
10278’
«830,
«403/

.1119
o457,
-.3099

0358!
-.234'
-.173’

05819
’.023,
-o044,

« 738

0200’

« 080/

«857,
.401!
.1909
0963’
«5769
'285’
1.075,

1.032,
0663,

1.1929
o824,

1.337’
09600
044,

°04859

«337,
‘0183’

«633,
0105’

08319
.368’

« 975,
«557,

11009
o714,

1.238’
«880,
«082,

°'377’

«304,
'0141,

«546,
« 066,

672,
«290,
787,
« 490,

«899,
o678,

100139



T 9379 «86lsy 7859 <709y o641,
7 08459 08409 0819’ 07939 0767'
DATA((CLO12(I9J) 9J=1926)91=194)/
1 00639 .079! 00879 .0939 0099’
1 -.238’ -.363, -.4879 -.598’ -0607’
1 -0278, -02809 -02829 -0284, -0286’
2 24Ty 42779 2959 3059 4297
2 =e071o -.199' -03619 -.450' ‘0470'
2 '0123! “01259 “01279 ’0129’ ‘01309
3 04249 .447’ 04669 .4809 0493’
3 «122 =e0000 =,1229 =e2419y =e279,
3 0015’ 00119 00069 0002' -.002’
4  L601ls «631ls 659y 676y 679,
4 o267y 01599 u0519 '00479 -e077»
4  ,2199 42099 .192y 179y o168,
DATA((CLO12(19U)9J=1926)91=5+T7)/
5 e 752 « 790 «820, +R39, 0840,
5 411y 315« ,218s ,L,133, 4109,
5 ¢393, o378’ .3639 '348! .337'
6 «844y 0907’ 09699 1.006’ 10014’
6 05819 .485’ .3899 0312, «2919
6 5739 +5549 534y <5159 <495,
7 «958, 1.022’ 1.083s 1,1209 lel24,
7 e 717 0611’ 05059 0428, 0406y
7 +681, '663’ «646, 0628' 0611’
DATA((CLE1IS(IeJ)sJ=1926)91=194)/
1 0072! .080’ 0084! 00860 « 072
1l =e407s =46279 =¢835y =,922y =4895,
1l =.413y '1410’ -e406, -¢403, -0400,
2 2139 ,22%s 2269 L2164 <205,
2 =.2659 =,444y =,616y =,696y =e630,
2 =e2459 =,24%y =42439 =,242y =e2409
3 43679 378y 384y 4394y 377,
3 o041, '0232’ ‘.4169 -.474’ '.415,
3 ~e105, -01039 _01009 -00989 '00969
4  +S44y 567 579y ,586, «9560
4 41109 =40579 =201y =4252y =4207y
4 «091 <090, <088, <086, «084,
DATA((CLO1S(I4J) 9d=1026)91=5+7)/
5 688y eT1Ts o734y 745y o725,
5 «28le L1609 L0466, L0039y «046y
5 4328y 322y <314y ,306y 4298
6 .789s .839 e8709 o,B880y 826,
6 «375¢ ,23Y9y +133s L0087, 130
6 4259 L4189 L4109 L4039y 395
T 887 «939, «991s 1,015, «953,
7 0487’ .349’ 0218’ .172, l212'
T 5069 ,499¢ 4492y 485, 478y
DATA((ALP604(JeN)sN=199)9sJ=1913)/
& =TeT49 =5,969y =4,199y =2¢41y =461
& ‘7.54' -5.86’ -4.18! '2150' -0829
& =T7,269 =5,71ly =4,169y =2.61y =1401»
& =Te229 =5,T09 «4,19y «2,67y =1.12
& =713y =5,679y =4,229y =276y ~1.259
& =T.10s =5,67s =4,24y =2.80y =1432,

0607’
«619,

«095,
-e568y
-.298,

282
-.4239
-e142

c487’
-0247’
-.028’

16579
-¢038,

118,

07889
01450
«269,
.965,
.3329
0410’
100729
0443!
0527!

0045’
-.769g
‘0387!

« 200,
-.506!
’0227!

.341,
'.2839
'00839

«528,
'0071’

0071'

o676,
0182’
0253,
0777’
0281’
03539
«889,
«361,
¢435,

1029!
1.02’
075’
0599
040,
0319

625,
«495

0070’
-0459’
--310’

0247’
-03079
'0153’

e457y
-0118'
=«035,

0590!

+0%6)

.0959

0700’
e 275
0225
869,
.461’
.346’
«988,
e561
«463y

‘0003’
--591’
-.3729
-134’
'0353’
-a2099
« 284y
‘0156’
-+0659
e449
0057!
0062'

0602!
03089
+2129
07029
o404y
«313
0824’
04909
0394’

3-73’
30279
2.87’
2.66,
2ebly
2029'

07050
0394/

'00029
-0325’
'0321!
0173’
—01789
'0164’
«e367,
-0014’
-.032,
-482!
187,
072/

604,
« 383,
0187’
773,
e 554,
0295’
0904’
e 665,
«416/

-0076’
=439,
'.357’
00559
'-258’
-.190,
0207’
=o1ll4,
=046,
369,
0094’
«062/

+515,
e 341,
0172I
2601,
«435,
e 2Tk,
e 728,
521y
« 355/

6.58’
5800
5.27’
4497,
4060,
40379

0793'

--1130
-.276’

s 057,
'0121'

02459
«019,

374,
221y

«507,
«407,

0677!
.585’

.820’
«699,

-.233'
-.417.

-0086'
’0250,

«105,
~4107,

0246!
« 093,

+398,
« 335,

.500'
0433’

«607,
«51l4,

9,07,
8-41|
7«81,y
Te49,
7«05y
682,

83



& -7'05’ "5.659 -4.259 '2.84, "10389
& =T.069 =5,67s =4,28y =2,8G9, =1,45,
& =T7¢33y =5,88y =4,439 =2.99y =1,52,
& =Te789 =6,239 =4,6T9 =3,119 ~1,58,
& =8,260 '6059’ -4093’ =3¢269 "1.659
& =8.699 =6,909 «5,12y =3,339 ~1.62,
& =9,099 =7,109y =5,11yy =3.12y =1.29,
DATA((ALP604(JaN) eN=199) 9J=14+26)/
& =8,489 ~6,509 =4,519 =2453y =eTéy
& =TeT70¢ =5,779 =3,844 =1.91y =e04,
& =T4139 =5,14¢ =3,159 =1.19, e Téy
& =6e589 =4,489 =2,39y =~,469 lebly
& =5,6Ty =3,879y =2,08s =olés 179,
& =5.71y =3,989 =2,269 =434y 1450,
& -6.439 -4.65’ "2.87’ "0929 098’
& "7.34’ "5.43, "3.51, -1057’ 043!
§ =T74679y =5,759 =3,839y =1.89, «20y
8§ =TeTby =5,7T%9 =374y =1a71y 040
& =6,109 =4,069 «=2,02, e300y 2454,
& -6000’ -3008' "..359 20559 5.749
& =T7.84y =3,19 «56y 4,159 Te64y
DATA((ALP606(JyN) sN=1199)9J=1913)/
& =Be239 =6,389 «4,539y =268y =aT77y
& "8001, "60259 -4.489 "2072’ "'094’
& =787y =6.189 =4,509y =2.82y =1.17»
& =Te8ly =6,17T9 =4,53y =2,89y =1.28,
& =Te6Ty =641ly <«4,559 =298y =1042,
& =760 -6.08’ '4'55! -3.02’ "1049’
& "'7052’ '6.03’ -4.513" "3006’ -1.56’
& -7.44' -5.98’ -4.52! ‘3.069 "‘1059'
§ =403y =~5.67Ty =64,30y =2.94, =157,
& 64249 =5,029 =3.80y =2.59y =137,
R =5,7Tys =4,539 =3,309 =206, =,96,
& =5,269 =4,0C9 =2.7Ty =1e57, -e&2ly
& =4,7TT7y =3,509 «2,239 =102, e30
DATA( (ALP606(J9N) oN=199) 9J=14+26)/
& -4.24’ -2096’ '1069' ‘0419 1.21‘
& -3.72’ -20429 "‘1.08’ 0339 2.00'
& =3,26y =1,929 =,549 1.04s 2480,
& =3.19y «1,7Y9y =,459 1es1ly 2.87,
& -3044! -2.11’ ‘.73’ 072’ 2.34’
& "3.87' "'2.53’ "1.22’ 0109 1.729
§ =44299 =2.959 =1,649 =o4ls 1le16,
& =4.42 "3.10’ "1.78' -e&T 1.08,
& =4,37y -3,01y =1,669 =034, 1.30,
& =4,349 =2,939 =1,549 =,20y 1,55,
& =44349 «2,599y =,909 1409y 3.71,
& =4,32y =2.,439y =.099 2.98s ©6.54,
8 =4,269 =2.,47 e6ly 44254 Te95,
DATA((ALPE609(JgN) sN=199) 9J=1913)/
& -8052! "6.639 '4.73' -20839 "'083’
& =8.71ly =6.829 =4,92y =3,02y =1e10,
& -8.259 -6.54’ -4.840 "3.149 "1.37'
& =8,059 =6,439 =4,8ly =3,19y =150,
& =Te8T9 =6,34%9 =4,829 =329y ~1e70s

[0}
E~)

21y
009’
'002’
~e1l2y
~e21ly
"012'
046!

10249
2.00,
20659
3.26.
3.48,
3019'
2'699
2.?3'
2.04’
2.20
5,19,
8.309
11024’

10179
086'
053'
¢35
017'
007’

-002’

~-a120

-022'

-.159
«30,

1.339

2.32’

3.33’
4.139
4,9),
50089
4,55,
3.63
2.969
2.869
3'20’
3.59,
6081'
9,69,
110289

1023’
0859
054’
039’
0249

2.18'
208
1.969
1082’
10729
1.929
20609

3.26’
30899
4.67'
5042’
5.70,
50260
40539
3.91,
3eThy
4401
7097,
11.83'
14-85’

3090'
3404
2.55’
2428y
2005’
1.94,
1.86’
lo77|
1.69'
1.99,
3.09'
4.14,
4096’

5079'
6.67’
Tebdy
7.63'
7.04'
6.09’
5.18)
5.04’
5055’
6.11’
90799
12.83
14.62!

4024’
3.46’
269y
2035’
2¢03

4013’
30919
3,72
3.63’
3.72’
4004’
4;840

5.71’
6.49’
7027!
8.109
8.599
7.91,
699,
6.29'
5.94’
60319
10.690
14086’
18.45'

6.79!
6007’
5.41'
4493
4045'
4.23’
4403,
40019
4640,
5.18’
6.03’
6,86
7.68’

BebTy
9016’
9.83'
10,100
90“5’
8.60’
7071'
758,
B8.06,
8065’
129789
15.98,
17095’

Teb66y
6.52’
5.56’
5.09,
4467,

6.590
6436,
6.11,
6415,
6.49!
7410,
7.82/7

8,49,
9,26,
10,03,
10088’
11.53,
10.61,
9.42,
8,60,
8.55,
B.78,
13.41,
17.89,
22,05/

9.240 -
8451,
7.91,
T7.56,
T.15,
6.%4,
6eTb,
6.90,
TetS,
8,13,
8,95,
9.78,
10,58/

11.18,
11.64,
1223,
12.57,
11.86,
1l1.12,
10,20,
10.06,
10.56,
11.18,
15.76,
19.13,
21.28/

11.26'
106.00,
8495,
8.31’
8.08,




& =Te8b4y «6,34» ~4e86y =3434y =1479,
& =7¢909 =6438y =4.,869 =3.344 ~1.78y
& =8,14, '6.529 -4:90, ~3¢28B, '1062’
& '8034’ '6.54! '4074' “2-94, ‘1021’
& «T7,049 =5,439 ~3,82y =2.229y =e64y
& ~6.31’ -40629 -2.94' '1.329 032’
§ ~5.289 =3,629 =1,96% ~eC8By 183,
& =4,259 =24639 =,79¢ 1415y 3.54,
DATA((ALP609(JsN) sN=199) 9 J=14+26)/
§ =3.349 =1.48, DBy 2440y 4,68y
& =2.86, -;929 1.079 20989 5018’
& -2.86’ -.99, .91! 20809 4.909
& =3.49 -10689 e2ly 2.009 30999
& "4.19’ -20509 "064” 1020, 3.109
§ =4.93y =-3,09, -1.19, -74’ 2e64y
& -50389 -3.29’ -1.19! -809 2.699
& =5.35¢ =3,21y =1,07, «91ly 2.86,
& '50249 ‘3.10’ '.96’ 10040 3.06’
& '50139 -3.029 -0869 1018’ 3-279
& =5.229 ~2.68y =,21y 2,11y 4.76,
& =5.28) -2.46' 019’ 3'179 60549
& ‘5-349 -2.409 0719 40219 8.11,
DATA((ALP612(JyN) eN=199)9J=1913)/
[ -9.039 "'6.86’ -4068’ "'2.519 "027,
& =B4849 =6,829 =4,80y =2,78y =455,
& ~B,68y =6,76y «4,849 =2,91y =,77,
& =B465s =6,769 =4,88y =2.99y =,91,
& -9.04’ -7.02’ '5.009 —2098’ -.95!
& =9,29y ~7,169 ~5,02y =2.88y =.85,
& ‘9031! -7005’ “4o799 “20539 '.54!
& =8,559 =6,269 =3,98, ~1,72, «57y
& '70389 -5.029 -2.679 -0489 2.39’
& -5.9“7 -3054’ -1.26’ 10089 3.85’
& -4.45’ '2001’ 0.009 2.539 5.00,
& =2.62 '065’ 1s41, 3078! 0e19,
& -1.520 .42’ 2.529 40751 7.52’
DATA((ALP612(JsN) sN=149) 9J=14+26)/
& =1.27» «78s 2,83y 5,00y 7.93,
& ‘10749 .45’ 2.42’ 4.59’ 7.23’
& ‘3.22’ -.879 1.10! 3.160 5.34'
& =5.029 =2,30 o144y 2413y 4,20,
& =5.600 ‘3.02' -e27 1.79, 3.92’
& ‘50579 -2.999 ‘022! 1081’ 4008’
& ~5.,559 -2097’ ~e1l6y 1.95, 44259
& ~5.52y =2,949 =,09s 2.09y, 4.43,
& -50509 -2092’ -.039 20259 4.62'
& =S54469 =2,90, e 02 2¢38, 4¢800
& =54,319 =2,T% «38 3.09, 5.86
& =5,15¢ -2.609 «54y 3.62! 60929
& '5.01! '2.460 .62’ 4&24’ 7.749
DATA((ALP615(JgN) sN=199)9J=1913)/
8=10,709 ~7,869 =5,02y =2.18, «37
&-10.67, ‘7089’ -5011! -2.339 023’
8-10,82y =-8,00y -5,18y =-2.37, +16
&"11048, -8.40’ ‘5.32’ -2.25’ .069

017!
0109
'24,
86,
1.89,
3026!
4,99,
6027’

7040’
7-90'
7064’
637
50179
4,73
4489,
5.13
5,40,
5070’
7.72’
94,62
11,78y

1-999
1.669
1039'
1'22,
1.15,
1.33’
2,18,
3.93’
5009’
6.28'
7083’
9464,
10.97,

11.47’
10.839
8,78,
6.83’
6.269
6,50,
64R4y
7.18,
7.50'
7081’
9025'
10.34’
11.04!

2.78y
2.44,
2427y
2.18,

10929
2¢189
30049
4-23’
5-399
60859
8.269
9.440

10.34’
10.70’
10055’
9047!
8.12’
7032’
7.46,
7.749
8010’
8.46’
100669
12.69’
150459

50049
40179
3.75»
3-52’
3.509
4.14'
5,18
6.41’
7072’
9¢22y
110009
13009!
140419

1501
14443
12078'
10143!

9077’
100209
10'51’
10.759
110041
110269
12,67
13.76'
14035’

6.22’
5036’
4.97’
4.81’

4.71'
5649
6669
7077'
9.25’
100629
11.71’
12.62!

13028’
130509
13647,
12.579
11,60,
100359
10c18!
10.45’
10.86,
11026’
13,60,
15077’
19012’

8.74,
7.629
60549
5.939
5084’
6465,
80209
9,47,
10052’
120160
14.179
16.53’
17086’

18455,
18,04,
16.78,
14004’
13.28,
13-91’
14.189
14.32’
14.58,
16,7)
16.09’
17.189
17065’

10031!
9.22’
8415,
7«78y

8.83,

9,66,
10,23,
11.28,
13.21,
14u40'
15.16,
15,79/

16022’
160290
16039’
15,67,
15,08,
13.38,
12.90’
13,15,
13,61,
14,06,
16,54,
18.85,
22,79/

12.25,
11.10,
10.05,

G440,

9.38,
10.39,
11.56,
12.52,
13,31,
15.10,
17,35,
19,98,
21,31/

22409,
21 .64,
20,78,
17,64,
16,79,
17.61,
17.85,
17.89,
18,12,
18416,
19.50,
20,96/

14¢399
13.22,
11,45,
10,74,

85



&‘11010,
=9,74,
~9.80’
"8.95,
6,27
=3,90
-1,58

0159

e6T

R ’all’all’' sl ‘ol il

-8009’
-7.16’
‘60889
~5.8Y9
~3.5Y9
=1.42
037’
2,01
2.4

-5008’
—4.589
~=3,960
“2084’
~-1.109
054’
2.53’
3.639
3.989

DATA ((ALP615 (JeN) e N=1

«lby
-1-05’
~2.39
=3.57»
-3080’
«3,85,
"'3.889
-30939
-30969
=44,009
4,169
"’4.34’
-4,51

oo rrererd

2006’
» 78
-5y
-1.19’
-1030’
=1.360
-1,38
=1,40
=1,42
-1.4%9
=163
=]1,88)
'2.129

3.64,
2.560
1,469
1.10’
1,07,
1007’
1.07’
1,06,
1.079
1.07
1.08,
1002,

«859

'2.089
"'2.009
-1.12y
'0099
135,
30059
501y
T7.58%
8,66,

0259
«63y
1.41'
2.42’
4004y
60459
8.93,
12428y
13.36

19) ¢ J=14926)/

7.71’
4036!
3elby
2.86'
2.88,
2-92'
24595,
2.99'
3004'
3.08,
30429
30849
4455,

DATA((CD604(IvJ)9sJ=1926)91=1

. 0224y
003010
0675y
001209
o0162'
00546,
«0063
« 0073y
« 0523
000559
<0064y
006009
« 0070
«0083»
009219

NUOUNSES&ESWWWN NN =

'02539
003189
006879
« 0134
'01859
.0561’
.00629
00117’
005439
00054'
000989
« 0650
000679
0153y
.1016,

.,0268y
«0354,
0694,
l01419
«0220
005669
00062y
00162’
« 0564
000539
0134,
.0698,
« 0065,
002239
010949

« 0275,
00408’
0700,
0144,
e 0274,
00572,
0062,
« 0206,
0584,
« 0053,
«0169,
« 0737,
« 0066,
«0293,
e1163,

DATA((CD606(IsJ)sd=1926)91=1

001939
0026“’
« 0694
001169
00160,
e 0569,
«00589
«0121>
«0631y
00058!
«0089,
007379
.0082
001449
01304’

U NS &S WWwWn NN

(oo
o

00213!
« 0296
-0717'
00116’
00186’
<0605
000589
00153’
00682’
00059’
001249
o 07969
000759
002459
01417,

202215
003349
e 07230
0115,
002279
e 0640,
000589
0186,
«0711y
«0059,
00169’
008439
00072’
00346’
¢ 1530

« 0225,
00382!
« 0729,
«0115,
00274,
« 0676,
«0058,
-02199
« 0740,
« 0059,
«0213,
008899
«0072,
« 0448,
1630,

12.599
B.98,
50929
5.260
5.339
5448
Se63
Se79
5.94’
6.12’
70159
Be15y
Gelly

15)/

00282’

00462'

00705'

«0148,

50328'

005789

000629

« 0250,

+ 0595,

00053’

002279

.0776’

« 0066,

«0370,

-1232’

+5)/

o0228’

«0441y

00735’

0115

« 0322,

« 0688,

«0058,

0271y

«0770,

«0059,

« 0265,

-09369

«0073,

« 0549,

017210

2048'
297
397,
5.989
7.87’
10,02
12.56,
16099’
18,07

170469
13,98,
10.56’

9.84y
10.12
10.320
10.49,
10,63
10,809
10.94'
12.02’
13,09,
14,05,

002869
« 0515,
.0628|
.0150’
«0382,
005609
+ 0062,
. 0299,
« 0646,
000530
«0310,
« 0987
« 0066,
«0498
«1587,

«0230,
« 0500,
00662'
«0117,
00372'
«06T2y
00061!
« 0353,
00803’
00059’
e 0374,
01144'
«0076,
« 0651,
2178,

5.49’
6.41’
7.61’
9,13
11.61’
13.59’
160200
21069!
2278y

22.34’
18.98»
15-21'
14449
150069
15026’
1543
150519
15068’
156760
16090'
18002'
1899

. 0289,
« 0569
00458’
001519
« 0435,
«0491,
000629
00359’
<0691
00053!
«0393,
21129,
000669
006219
«17869

« 0232
005599
« 0532
«0121y
00629
« 0579,
« 00650
« 0435,
008100

'00059’

V481
01293’
«0080y
« 0858
«2484

8074’

9.98’
10.89,
12.289
15035'
17.16y
19084,
26.40’
2748y

27.229
23.98)
19.86,
19,14,
20000
20.20'
20.37’
20.39’
204569
20458,
21078'
22.969
23493

00293,
«0616,
e 0344,
00153'
« 0487,
20397,
000639
0419,
00731’
000539
<0478,
012849
000689
-07249
1906/

«0236,
00617’
004119
00129’
00485’
004849
e 0074,
00517,
« 0810,
« 0064,
00586’
01430’
«0088,
010419
2682/

11089'
13,55,
14016!
150439
19,08,
20073'
234,47
31.11,
32.19/

32.10,
28,98,
244,51
23.79,
240949
25.14,
25431,
25.27,
25.44%,
25,40,
26,66,
27-90'
28.86/

« 0297,
« 0655,

001579
0518,

.0065’
004809

« 0056,
'0550’

« 0070,
« 0826,
.02489
0667,

«0140,
00534!

00088’
00574'

« 0075,
« 0673,

001029
1178,



DATA((CD609(I9J)9JU=1426)91=195)/

00179’
+ 0235,
00905’
00113’
00206,
'0771!
000669
001479
008589
00079'
0147,
e 0992,
00100’
002049
«1478

VUL WWWMNDNN

00177,
'0291!
00965’
«e0112
00249’
90811’
«0064)
«0189,
00910,
000789
002009
«10589
000819
002799
e 1572

e0176,
00347’
10169
o011l
« 0293y
« 0844,
o00629
« 0254,
e 0942,
«0078,
« 0264
011230
«0073,
.0371,
01642’

+ 0176,
«0439,
1035,
001119
«0343,
« 0863,
« 0062,
«0320,
e 0974,
«0078,
«0351,
.1179’
«0073,
«0463,
01672!

001759
« 0536,
«1053,
«0115,
004189
« 0882,
00064’
« 0409,
-10029
000779
00454,
«1207,
00080'
« 0619,
«1691,

DATA((CD612(19J) +U=1926)91=195)/

«0197,
003819
«1189,
0127,
¢ 0349,
011409
«0097,
«0313»
912189
« 0078,
00275,
«1343,
00107!
'0471’
017859

VNUTH P WWWN NN e

002069
20462
1250,
00127’
#0430
-1199’
000979
00407’
013009
000789
003439
01432
001079
« 0636
.18979

002119
« 0550,
«1302,
+0128,
«0519,
«1257
« 0095,
«0512,
« 1365,
.0078’
«0454,
015219
<0107,
« 0758,
«2008y

0217,
+0638,
e1348,
.0128,
00617!
«1316,
«0096,
00621,
«1426,
«0078,
e 0578,
«1610,
«0107,
« 0959,
w2120,

0223,
e 0725,
«1366,
001339
« 0712,
01363’
001039
« 0725,
014860
« 0078,
« 0707,
01678,
00108|
011039
022299

DATA((CD61S(I9J)eU=1926)91=195)/

«0160
« 0731
014539
001319
005989
015109
«01069
005797
1623
«0099,
« 05069
018180
«0119,
«0817
+ 2559,

GOV WWWMND NN

DATA(XMI(U) 9J=1926)7¢39e59.60e655.79.7253.759.775)

002729
00834’
01504,
00130'
.0752’
015599
00105'
«0740,
016899
« 0098,
00663’
01908'
00119’
010499
02695'

003289
-0924'
«1553,
«0130,
-08959
.15860
«0105,
»0899,
01722’
«0098,
« 0833,
«1951,
001199
01285'
02796,

« 0355,
010119
-1572’
«0137,
«1014,
01612’
00106!
«1063,
01755’
000989
l1017’
01993’
001259
Q15099
«2788,

003869
«1097,
«159]1,
001550
e1132,
e1631,
00120'
01201!
« 1788,
e0108,
-12009
«2036,
001479
017329
02780’

00175!
00629’
1071,
«0120,
00493,
+0R54,
000689
00525’
01024'
« 0078,
« 0575,
1356,
«0087,
007799
01762’

00227,
00818’
012940
001389
«0806,
01379,
001159
+0830,
«1538,
.0091!
« 0839,
«1968,
001239
.12369
02798,

004139
01182’
1547,
n0186.
01237.
a1594,
00146'
01294,
01755’
00132’
e 1346,
e 2162,
« 0215,
.1923’
02734’

00175’
007109
00972’
001279
« 0568,
00757’
«0076,
006409
010159
<0081,
« 0699,
e 1464,
00103’
009759
01809'

00232,
009300
'1084’
« 0163,
« 0894
.1187’
00139'
00942|
01444!
0111,
«0971,
.1952'
00166’
c1374'
«3189,

«0450
12569
013499
00248!
«1317
01409’
« 0225,
«1387,
« 1678,
o0200’
+1490
«2173
«0314,
e 2092
026889

«0182,
« 0786,
00780'
«0139,
00640’
.0655’
«0096,
007169
«0989,
« 0087,
00816'
01536’
00126!
11169’
+«1855/

« 0259,
01020'
+0833,
-0209!
20976,
00947,
«0178,
01054’
«1284,
00141’
«1100,
1853,
00219’
01517|
«3488/

00534’
013249
«1190,
00326,
«1396,
012439
«0319,
01469,
+1583,
00302!
016259
02155’
.04139
02262’
02642/

& 0890825!085"875909’.925’09500975’100910025!1.05’1.0759

&1.191.125’1.1511.3’1045!1.6/

DATA(CLI(U) 9J=199)/=et9=0290009e29e49e69e831e0s102/

DATA(ALPI(J)9U=19T7)/=4400=2¢090¢092¢09440064098,0/
DATA(CLIT(J) 9J=195)/0,09¢29449¢69.8/

IORDER(1)=I0RDER (2) =1

0201,
« 0846,

0162,
« 0707,

0121,
« 0787,

« 0099,
« 0907,

«0165,
«1352,
«0312,
21104,

« 0270,
«.1058,

« 0235,
«1136,

«0208,
01230,

+0313,
01661,
«0628,
«1392,

00454,
¢ 1454,

«0413,
«1546,

«0404,
1722,

«0610,
2423,

87



1000

90

10

20

88

IPT (1) = =1

IF (IKEY .EQ. 2) GO TO 1000

IF (TR +LT. «04) GO TO 9

IF (TR oGE, 04 JAND. TR «LTe +06) GO TO 1

IF (TR oGE, ¢06 <«ANDe TR oLTe «09) GO TO 2

IF (TR «GE. ¢09 <ANDs TR +LTe +12) GO 7O 3

IF (TR +GE. 12 <ANDe TR oL.Te «15) GO TO 4

IF (TR +GE, «15) GO TO 5

CALL I8BI (7oALPT 9269 XMI9TyCLOEO4s IORDERy IPT9AA9XMoCLFTO4y IERR)
CL=CLFTO04

GO TO 400

CALL IBI (TsALPI9269XMIyT9CL604s JTORDERy IPToAA9XMesCLFTO04 s IERR)
IPT (1)=-1

CALL 18I (74ALPT9269XMI479CLOE069IORDERSIPT9AAyXMyCLFTO69 IERR)
CL=CLFT04 + (CLFT06=CLFT04)#((TR=e04)/(e06=404))

GO TO 400

CALL IBI (T+ALPIs269XMI979CL6069s IORDERsIPTyAAsXM9CLFTO6sIERR)
IPT (1)==1

CALL IBI (ToALPTI9269XMIsT9CLO09y IORDERyIPT9AA9 XMy CLFTO9y IERR)
CL=CLFT06 + (CLFT09 = CLFT06)#((TR-,06)/(,09-.06))

GO TO 400

CALL 1BI (TsALPI+269XMI479CLO6099s IORDERs IPT9AAsXMsCLFTOSy IERR)
IPT (1)==]l )
CALL IBI (7ToALPI9269XMI479CL6E129 IORDER IPT9AAsXMaCLFT12y IERR)
CL=CLFT09+ (CLFT12-CLFT09)#((TR=409)/(e12=409))

GO TO 400

CALL IBI (T+ALPIs269XMIy74CL612+sIORDERsIPTsAAsXMsCLFT12yIERR)
IPT (1)==]

CALL IBI (T+ALPTs269XMIsT9CLO6E159 TORDERY IPT9AAs XMy CLFT15, IERR)
CL=CLFT12 + (CLFT15-CLFT12)#((TR=,12)/(415-,12))

GO TO 400

CALL IBI (79ALp1926,XMI,7’CL615’IORDER’IPTQAA,XM’CLFTIS’IERR)
CL=CLFT15

GO TO 400

CONTINUE

IPT (1)=-1

IF (TR LT, «04) GO TO 90

IF (TR oGE. 04 +ANDe TR oLTe o06) GO TO 10

IF (TR «GE, 06 <AND, TR oLTs «09) GO TO 20

IF (TR +GE. 09 JANDs TR LLTe 412) GO TO 30

IF (TR oGE, o12 <ANDe TR «LTs +15) GO TO 40

IF (TR .GE. o15) GO TO 50

CALL 18I (26’XM119’CL1926qALP6049IORDER9IPTcXM,CL9AAO4yIERR)
AA=AAQ4

GO TO 400

CALL IBI (26'XMIv99CL1026yALP604,IORDERoIPT.XM,CL.AAO4.IERR)
IPT (1) = =1

CALL IBI (269XMIo99CL1026,ALP606vIORDER9IPT;XM,CLoAAOGoIERR)
AA=AAQ4 + (AAD6=AAD4)#((TR=,04)/(.06-404))

GO TO 400

CALL 1IBI (26’XMI99,CL19269ALP606qIORDER'IPT,XM,CLvAAO&,IERR)
IPT (1) = -1

CALL 181 (26’XMI999CLI926’ALP6099IORDER'IPT’XM’CLQAAOg’IERR)
AA=AAD6 + (AAD9 = AAO6)®*((TR ~e06)/(e09=406))
GO TO 400




30 CALL IBI (269XMIy9+CLI+265ALP609,IORDERYIPT9XMyCL9AADSyIERR)
IPT (1) = =)
CALL IBI (269XMI999CLI9269ALP612,I0RDERyIPTsXMyCLsAAL12,IERR)
AA=AAQ9+ (AA12=AA0G) # ((TR=0409)/(+12=409))

GO TO 400
40 CaALL 181 (269 XMI9s99CLI»269ALP612+I0ORDERSIPT9XMyCL9AAL2 IERR)
IPT (1) = =1

CALL IBI (269XMI+s99CLI1269ALP61S9yIORDERYIPT9XMyCL9AALSy IERR)
AA=AA]12+ (AAL1D=AAL2)#((TR=412)/(e15=,12))

GO 70 400

50 CALL IBI (269XMIQ99CLI!269AL96159IORDERQIPTQXM,CL;AAISQIERR)
AA=AAL1S

400 CONTINUE
IPT (1)==1

IF (TR «LT. «04) GO TO 91
IF (TR «GE, ¢04 (AND, TR LT« «06) GO TO 11
IF (TR «GE, «06 oAND. TR «LTs «09) GO TO 21
IF (TR «GE, «09 ,ANDs TR LLTe «12) GO TO 31
IF (TR «¢GE. ¢12 «ANDs TR LTe #15) GO TO 4]
IF (TR «GE, «15) GO TO S1
91 CALL IBI (54CLIT9269XMI¢5,CND6049I0RDERsIPT9CLXMsCDRGOG o IERR)
CD=CDRGO4
WRITE (64201) TR
201 FORMAT(#0THICKNESS RATIO=#,F5.,3s% IS OUT OF RANGE.
&#/%# THE VALUES FOR T/C=,04 HAVE BEEN RETURNED®#)
GO TO 250
11 CALL IBI (SyCLII269XMI+S54CD6049sIORDERIPTsCLYXM9CDRGOG s IERR)
IPT (1)==1
CALL IBI (S54CLII269XMI95,CD6069 IORDERYIPTYyCL9XM9CDRGO6s IERR)
CD=CDRGO4 + (CDRGO6=CDRGO4)#((TR=404)/(s06=004))
GO TO 250
21 CALL IBI (5,CLIT9269XMI45,CD606sI0RDERYIPTyCLeXMsCDRGOSs IERR)
IPT (1)==1
CALL IBI (54CLIT9269XMI$5,CD6099T0RDERY IPTyCL9XMyCDRGO9,IERR)
CO=CDRG06 + (CDRGO9 =~ CDRGO6)#((TR=,06)/(e09=406))
GO T0 250
31 CALL IBI (SyCLIIe269XMI454CD6099 IORDERIIPToCLsXMsCORGO9, IERR)
IPT (1)=-}
CALL IBI (54CLII+269XMI454CD6129I0RDERYIPT9CL»XMsCDRG12,IERR)
CD=CDRGO09+ (CDKG12-CDRGO9) # ((TR=409)/(e12=409))
GO TO 250
41 CALL IBI (S.CLIIv26oXMI.SoCDbIZ,IORDER’IPToCL9XMoCDR612.IERR)
IPT (1)=-=1
CaLL IBI (SQCLII!269XMI,59C06159IORDER’IPT!CL’XM’CDRGISQIERR)
CD=CDRG12 + (CDRG15-=CDRG12)#((TR=,12)/(.,15-.,12))
GO TO 250
51 CALL IBI (54CLIT926+XMI45,CD6159I0RDERs IPTyCL9XM9CDRG1SsIERR)
CD=CDRG15
IF (TR «GT,. «15) WRITE (6,205) TR
205 FORMAT(#0THICKNESS RATIO=#,F5.39% IS OUT OF RANGE.
§#/# THE VALUES FOR T/C=.15 HAVE BEEN RETURNED,#)
250 IF(CL +GT. .,8) GO TO 251
RETURN
251 CALL COMPUT(D9sXMsALT9CORsTRyAAICDTyCLsCDyCLDES)
co=CcOoT
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RETURN
END

SUBROUTINE AERO7 (XLDeCLsCD9yXMyAAyIKEYsTReCLDESsALT+COR»D)

THIS SUBROUTINE IS DESIGNED TO COMPUTE THE AIRFOIL
CHARACTERISTICS FOR A 16 SERIES AIRFOIL WITH A GIVEN CAMBER,

THIS SUBROUTINE RELATES CLsCDsCL/CDyMACHsT/CyoAND ALPHA,
IT REPRESENTS THE DATA OF A 16-7XX AIRFOIL,

XM=RELATIVE MACH NO,

AA=ANGLE OF ATTACK IN DEGREES

IKEYl: CL=CL(MACHsALPHA,T/C)
! CO=CD(MACHCL,T/C)
s XLD=CL/CD

IKEY2: ALPHA=ALPHA(MACHsCLT/C)
¢! CD=CD(MACHsCLsT/C)
¢xLD=CL/CD

TR=T/C

AT BLADE ELEMENT

DIMENSION TORDER(2)sIPT(2)9ALPT06(2699)
& ALPT709(2649)sALPT12(264+9)
& CLI(9)sXMI(26)4ALPI(T),

& CLT06(T426)9CLT09(T926)9CLTLI2(T926)
& CDT709(54+26)9CD712(5+926)9sCDT706(5926)sCLITI(5)

DATA((CLTO06(1sJ)9sJ=1926)91=194)/

01409
‘.158,
-ellb,

04169

0094!

00509

06499

0224y

02029

08439

«418,

0402’

100029
«DTTy
05949

le163,
0751’
o767

1.329,
938,

1 e112s 01189 « 128y 0133’
1 0117, .075’ «(010, -00719
l =¢188y =,1019y -,08ls -=,098,
2 «3400 0359’ «381, «398,
2 o379y 3339 «26Ts 4190,
2 '0021’ 0066, 0083' o0689
3 5199 569y 599y .618,
3 L6189 ,537s L4359 4330,
3 L153¢ .2259 .248,s 4225
4 <7159 L,768Bs 4802y 4823,
4 oT61ls L6799 ,592y 4505,
4 .381, 04559 04577 0431'
DATA((CLTO06(I1sJ)+J=1926)91=597)/
5 « 8529 09119 eS47 e 973,
) -891’ .813’ 07349 0655’
5 5839 L6559 .661e ,628,
6 «983y 1.043’ 1.092+ 14126,
6 1.057’ 0980’ .904' 08270
6 « 768 08379 0839' .807'
7 10135' 1.201' 1.2529 1.282’
7 1.2059 1.138s 1,071y 1,005,
7 «975y 1.040’ 100369 .991'

0943,

e146y 4153¢ L1557,
-02459 -03259 -0349'
“0202’ -0259' °0280!
.424’ 0441! 0443’
‘00139 -01299 -.1519
~e0509 =el1369 =159,
o6T29 o6959 705,
o118y 40279 +015,
0074! -00219 -.0389
.856| 0874| .86b’
0331! 22460 .2469
.231' .106’ .076/

1.017y 140279 14013,
04989 e 445 0439’
¢400' « 2550 01869

141829 141839 1,168,
06749 06150 0621!
«539y +3729 +297,

1.345, 1.3399 1.315’
«BT2y «818Bs 818,
«H6T6y 491y 403/

0148,
-.309.

«417,
'01159

«675,
.076'

.825.
02999
.963,
+ 498,

le126,
0689’

1.268,
« 884,



DATA((CLTO09(I9J)9sU=1926)91=194)/

1 '158! .164’ 0168! .1709 01740
1 -,085, ‘0264’ ~e442,y =,620, -07799
1 -0500’ -.3929 -0321’ -03129 —0319,
2 0359! .388’ 0407! 04209 0433’
2 «180 .041’ ‘01259 -.2919 "448,
2 -.158y ~,1159 =,120y ~,125, =-.132,
3 «550 05949 06249 06449 06649
3 4429y 4299y L.153y L01le =.122,
3 0102! .0979 00869 .0769 00669
4 oT34e L7839 .8l4y o837y 856,
4 06489 .527’ 03889 .2489 01309
4 «322% .313’ v 294, - i ) « 263,
DATA((CLT09(19U) sJ=1926)91=547)/
5 0852! 0906’ 09589 '984’ 100169
S o754y L6809 4,597y L6467, 4337,
5 0512' 05069 0489’ 04719 0452
6 0961’ 1.023’ 100979 1.137, 1127
6 879y 7989 T1T7y 6209 500,
6 .711’ -7029 0678’ 06549 0630’
7 10096' 11173, 1.231’ 1.264, 1.239'
T  «9799 897 <816, e 134, «644,
7 «872y «849 827, «803, o779,
DATA((CLT12(19J)sJ=1926)91=194)/
1 0122 0144’ «154, 01649 o141,
1] =e2909 =464189 =4558y ~,612, =,625,
1 ’03229 '0324’ -.3269 ‘n3289 ’03319
2 0320’ 0352’ 0368’ .380’ .364,
2 =ell59s =4245 ’.3810 ‘04599 ’04789
2 =e1599 =,1629 =41669 =,170, =e175,
3 + 495, 538 e 559, e5T75, D68,
3 -054, -.083’ —02199 -.3189 -.3519
3 «003y -.0039 -.,009, -«015y =.021,
4 684y L7209  ,T48By L7589y 731y
4 02079 0084’ '00389 -.1199 -.1459
4 0187’ 0179’ 0171’ ole, 0154’
DATA((CLT12(19J)9J=1226)91=5+7)/
5 «819s L8795y ,903s .920, 873,
S «372 0272’ 0172’ «091, « 064,
S «394, 0383’ «370, 0357! 0344,
6 49369 1,0069 1,058, 1,079, 14019,
6 QSSE, .4539 03549 .2819 0253’
6 JS5T7e 5609 5444 .527s 511,
7 10032’ 1.099’ 1.153' 1.192. 1-125’
7 0691, .5939 0495! 04029 03779
T o724 «T07 «689, «672y 654,
DATA( (ALPTO06(JyN) eN=1499)9eJ=]1413)/
& -8.49! '657“’ -4098! ‘3023’ —1-339
& =8430sy =6,6%9 =4,98y =3,32y =1l.61,
& -8017' -6.59' -5001' ‘3.43, -1.839
& -8002' -6.519 -5.000 -3.499 -10989
§ =Te91ly =6,469 =5,01y =357y =2.12
& =7.93¢ ‘6.49’ '5.05' ‘3061’ '2.179
& =T.84y =64,459 «5,06y =3,679y =2.28,
& =T.909 =6,509 =5,109 =370y =230,

01639
=849,
~e352%

0420
-05279
'0181'

e 673
-.1919

017,

08449

« 088,

.1799

0997’
0243y
03369
1.1079
0435
9502’
1-193’
05869
«634,

«103,
'05939
=¢343

03329
-.4409
-01959

05299
-.3OQQ
-e041s

06711
=e101»

«110,

07739
0115’
0271’
«950,
«e310,
04179
1.061'
.419!
«548,

083’
0319
«01ly
-s16y
~eb42y
-+589
’075’
-eB0o

0140
-0801’
=-e369

402
-e&4TSy
-0210’

«6400
-.175’
-~ 012

0821’

«095

0119'

0970|
22569
02539
100579
0444’
03919
1.147'
05989
+O14,

« 051,
~e522
'03519

02640
-033Q0
~¢193,

0442’
~e167y
-s044,

0573’

0043y

«080

«673
e 2559
o216’
0850,
«4S5Ty
o34g0
0984’
0603’
0468’

3.24’
2.45.
1.989
1.78'
10560
1.390
1.17’
1.189

080,
~e 717y
-.387'

348,
'03759
-0210’

0605,
'.0779
-0029'

|771’

01789

0076/

0902'
e334,
194,
1,007,
e529y
e297,
1-101'
«68G
Wblé/

'00“4’
“0413’
'0357,
0146’
-.224’
'.1959
0324'
~-,031,
‘.0509
0451y
0164’
« 059/

.5729
e 373
e171y
0751,
«583,
283,
« 886y
e 727
« 395/

6022'
5'35’
44,73,
4435
3-97!
3.799
3465,
3.82'

«011,
-.609'

«285,
-.266'

519,
«043,

0710’
0263'

.828,
0467,

«957,
06“29

10055’
«843,

”0167'
-0338,

016,
--162|

191,
«001,

0329'
.195'

o 4T2,
«400,

.652'
e594,

« 788,
e 737,

8,86,
7.99,
7.35,
6495,
6,45,
6.22,
6422,
bottty

91



& «8.079 =6,59y =5.109 =3.61y =24139
& =795 =6.429 =4899 =3.37 ~-1.829
& -7.68’ ‘6.139 -4.58’ -30039 -1-349
& =T7.199 =5,639 =4,08 -2e52y —e42y»
§ ~64529 =4,999 =3,469 =186y «80
DATA((ALP706(J0N)9N=199)9d=14925)/
& -5.929 -4.339 -2.75’ ~o37’ 10819
& "5034, -3.61’ -1080' 0779 2-830
& ‘4977’ '2-72’ '.359 10589 3.559
& —4.529 ‘2.49’ -118’ 1.60, 3.60
§ =4.94y =2.889 =.80y 1e11, 3.02¢
& =6¢54 =4 o140 ~1e769 Wbl 2¢19s
& ~7.,58y =5,199 =2.79s =31y 1.52
& =789y =5,459 =3.,01y =458y 145,
& =T.64y =5.,239 ~2.829 =e32s 1e70
§ =7.499 =5,099 =2.61, -+03y 198y
& -60619 -3.979 —1.19' 10611 4400
& -6.299 -3.049 033, 3.269 6.&7,
§ =5,98s =2.689 e6Ts 4425y Te94,
DATA((ALP709(J9N),N=199)’J=1713)/
& -9.55’ -7.569 -5Q57’ '3.58, '1.57’
& -9004’ -7.25’ -5.46! -3.68, '1.88'
§ =-8,759 =T7,089 =5.41 =3.73y =2.060
& -8,56y =6,969 =5,36, =3,76y =2+1€
& -8043’ "6.89’ ‘5.34' ~3.80, ~2e250
£ =8.389 =6,829 =5.27» =3.,7T1y =2.16
& -8012' -60609 ‘50079 -30549 "2.029
& -70589 -6.09’ ‘4060’ -3.10, ‘1060’
§ =T,009 =5¢549 =4,08s =2.62) -1.020
§ =6,38 —4.87’ =3,36, =1.84y -e23
& -4089’ ‘3.589 -2.279 ~o75, «91>
& =3.T6s =2.479 =110, 40y 2elly
& -2066’ -10409 -3079 10599 3.399
DATA((ALP709(J9N)9N=19°)9J=14926)/
& -1071’ -.489 .979 2.68, 4.770
& '10249 -.059 10379 30451 50640
& ‘1.509 -.17’ 1.309 3030’ 5.530
& ’2.15’ -0839 60 228y 4468
& ”2.789 -1.579 ‘.289 1.439 3.349
& ~3.42 -2.25’ =s78 «89, 282
& -4.069 -20619 -0929 '95, 2.90’
& -40799 -2.809 “.839 1010’ 3409
& -4094’ ‘2.809 '.769 1023’ 3.27,
& =4,8Ty =2.739 =,6Ty 136y 3445,
& =4,569 -2es229 =s170 2e2Ty 44,77
& =4,39s =1,90 .18y 3.21s 6415,
& '4.15' °1.89’ .55’ 40129 7.76’
DATA((ALP712(J,N)9N=119)vd=1913)/
& -9.279 -7.259 "'50239 -3|21, -1009’
& =9.239 =T.31s =5.38, «3,469 =1le48By
& —9018’ -7.31’ '5.44’ '3.57, -1:66’
& -9.22’ -7.379 '5.52’ -3.679 ‘1.799
& ‘8.859 -7.069 -5.269 -3047' '1065’
& =8,39, “6.659 =4,909 -30159 -1e31y
§ =8.23s =6,36s =4,4By =2.60, ~e& T

O
xS

‘958’
-015’

.89’
2.11!
3.27

4.269
S.169
5.82,
S.77s
5.07s
44,18
3.45’
3.40’
3,72
4,07
6.89,
9,83,
11.72

054’

0069
_.229
-.39!
-.55’
-0580
=34
=04y

085’
1.56’
2.95,
44,059
SeThy

739,
8,19,
8.039
6,89,
5529
4,88,
4,96,
50179
S.6ly
5669
T.48,
Q.40
11.18,

1011,
068’
«83y
027’
e39,

1,00y

20549

1.67’
2060’
3.819
4eT8)
5’69'

6052!
7027’
7482
TeB2
7014’
6¢31
50599
S¢56
5092'
6.38’
90819
13,19,
15.49’

3.12’
24289
1.85,
14629
1'42'
1.499
177
2.449
3053’
40749
6.04’
Te68y
9016'

10.17’
100839
10062!
9.39'
7.570
Tellys
7.339
Tebby
7096'
8028’
100529
12.659
14,60

3072'
3.03'
2.679
2.52,
20970
4031'
5-44’

40459
5.319
6.25’
7615
7094’

Be66y
9,29
9.79’
9.85’
9.19’
8.24'
7061’
7.639
84100
8.65!
120739
16.55'
19.269

6.58'
5.619
4,60,
4021’
3080’
4405
“.69,
5.87
6+88,
B8s42
10.089
11.72’
12.679

12.94,
13048’
13.22
11,89

9.56'

9,59,
100050
10,32
10.6%4
10097’
13.55%
15.909
18.02

Te33y
5,91
50259
5001’
5'74’
6.90’
8024'

704,
7.93,
8,78,
9454,

10,19/

10,80,
11.31,
11,76,
11.88’
11.24,
10,17,

9.58,

9.66'
10027!
10,92,
15,65,
19.92,
23,04/

9,54
8436,
T.54,
6.99,
T.30,
Belb,
9.18'
10.11,
10,96,
1242,
14.120
15.76,
16,18/

150720
16413,
15.82,
14439,
11,55,
12.07,
12,78,
13.01,
13.33,
13.65’
16,58,
19.15,
2l.44/

11,50,
10.17,
8,99,
8,35,
9,42
10.50,
11.22,



'7075’
=6,559
=5.269
'3.799
'2021!
-1016’

e

=5,64
-4 4369
2,979
~l.44y
o2l
1.19’

-3054'
-20179
'0649
«99
2036,
3.13

DATA((ALPT12(JsN) s N=1

-o 17
-10399
'2.67’
~3,86
=4, 700
-4.96,
=4 4,94
-4.93’
'4091’
'4.88’
-4.779
=4 4,629
-4453

"I all ol sl ‘ol ‘sl ‘sl s sl s s a0 s

1.47’

1,05

‘038’
~l.75
“20439
-24,509
-2e4Ty
=2,439
-2+38
-2e329
‘2007’
=2,09
-2006’

3.39’
2094'
1.599
329
~o01s
'004’
0039
0109
0179
026!
=T
o7l
«92s

-1'39’
013'
1.91!
30230
4.31'
5.15’

120,
2.999
4.310
Sebly
60659
70979

99) 9J=14926)/

Seb449
4,87,
3.48,
2434
2405,
213,
2¢21y
2429,
2039!
2.48’
3.12’
3.76,
4.52’

8.37’
T.659
5.44,
40269
44000
4'07’
4419,
403“!
4-51’
Go6Ty
5077'
6.879
8.09'

DATA((CDT06(I9J)eJd=1426)91=195)/

+ 0265
003509
« 07669
«0177,
00259’
00671’
«0080>
0157,
007399
e 0067,
001129
« 0847,
00067’
301390
-1349’
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00282’
.0393’
« 0782
00183'
003089
'07099
00082’
00201’
.0784’
00068'
001369
009019
-00689
00187’
1470,

« 0288,
¢ 0435,
.07989
+0185,
« 0356,
«0747,
.0085,
00244’
«0817s
« 0069,
00195’
« 0953,
« 0068,
.02639
. 1560 9’

00291’
« 0483,
+ 0805,
«0186,
00402’
00774’
«0086,
« 0300,
« 0851,
«0069,
e 0267,
010069
« 0069,
.03899
1621,

DATA((CDT09(1sJ)sJ=1926)91=1

+0245)
c04889
+0983,
00140’
00355’
008059
000939
e 02839
« 0925,
«0076>
002419
01148’
«0077
00253’
01644,

NN &P WWWNNN -

003049
+ 0537,
01023’
.0170’
004029
008559
00096’
«0334%»
00980!
«0078»
«0301,
«1233y
00077’
00360,
01813’

«0333
. 0586,
01042’
.0189,
« 0450,
008989
«0100,
003979
e 1034,
« 0078,
.0362
01285’
.0078,
«0481,
<1957

« 0348,
«0635,
«1060,
002009
00502’
.0908’
«0102,
00470’
«1068,
«0078,
00423,
e1336,
.0079’
« 0602y
02029'

DATA((CDT712(IsJ)9J=1926)91=1

1 ,0221»
1 06060

003150
006669

.0362,
« 0734,

00386’
«0802,

002949
«0535,
«0812,
0187,
00447'
00797'
000900
e 0374,
« 0875,
« U069,
+0349,
01047,
« 0069,
« 0547,
.16819
'5)/
00363’
.0684'
010639
«0211»
« 0553,
00918’
00104!
00542’
.1083’
«0081,
00528’
01388'
000809
00723'
02101’
»5)/
e 0426,
00872’

4'31!
5.42’
6,69
8010’
9.49,
11.279

11,60
11032’
Te96,
6.249
60089
6.31,
6.54y
6,77
7.019
Te24y
80799
10020’
11.66’

002969
.0586,
e 0749,
.01859
.0493’
00778!
« 0094,
00448,
+ 0920,
00070’
004669
1223,
«0069,
00719’
019989

00374’
007330
01021!
00217’
00604’
«0907,
001069
e 0617
«1084,
« 0083,
00665,
014929
« 0082,
00899’
e 2435,

« 0654,
00952,

6073’
8.189
9,571
10096’
12633
14.58’

1482
14.99!
10070’
9.019
8088’
9.03’
9:27'
9.53’
9077’
10~04'
11.859
1353,
150239

« 0297
« 0637
« 0600,
«0189,
00540'
« 0684y
«0100,
00529’
00911’
o 0073,
<0588,
«1371
« 0074,
« 0889,
02300’

«0386y
«07909
.0878,
.0225’
006559
008539
« 01289
« 06989
« 10639
00105’
« 0802
01529’
«0110
«1097,
e 2569

«1032»

9.69'
11¢120
12045’
13.81’
15.16’
17-88’

18.05’
18,66
13044'
11.799
11.68,
11076’
11.99!
12029!
12,52
12.849
14,90,
16087'
18.809

-0300'
|06899
« 0497,
001999
005889
00582’
00108’
00615!
« 0901,
00081!
« 0691,
«1512,
« 0084,
01051’
2478/

004100
« 0854,
00696'
« 0261
00705'
.0730,
001799
00779,
010249
00132|
00936’
01551’
«0158,
12959
e 2654/

00530'
01112y

12465,
14,06,
15.32,
16,67,
18,00,
21.19/

21.27’
22433,
16018!
14,57,
14048’
14,48,
14.710
15.05,
15,28,
15,64,
17.95,
20420,
22,38/

« 0317,
00740'

« 0221,
« 0633,

«0124,
« 0687,

» 0092,
20769,

0109,
«1208,

«0439,
«0919,

« 03048,
+ 0755,

«0231,
+ 0859,

«0180,
.1042’

00205’
014759

e 0568,
01196’
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01283y L1371y 1441y 41457, ¢1473y 1408y 412019 40934,
V0130 01469 0154, ,0161y +01765 ,0195y +0242s 403259 +0403,
04709 +0544s ,06209 40709y 0807y +0905y 0998y «1091y +1184,
12729 13489 14239 <1480y ¢1504y 1474y 41252 0« 0990,
L0110y «0113s 0118y 0120y +0128y 40150y 0201y <0265, ,0330,
0041R’ .0505’ 00594' 007099 00825’ 00940’ 01044! 01148’ 01253’
01350’ -1447’ .1541' -15890 016379 016000 91469’ 01324’
<0099y ,0099s ,0099, ,0099, «0099, 0110y 0162y 02229 e 0284,
003789 .0476’ .0574’ 00791’ .0849, 00997’ 01147' 012979 .14349
01568’ 01696’ -1778! .1861' 01909’ 01992’ 01923' 0182“’
00099’ 00099’ 00099' 00099! 00103’ 00126’ .01829 00239' .03679
0499, ,0661ly ,0836, .1023y 1198, L1367, «1508y L1637y 1766,
W1891y 420129 2134y 42245 23469 2764y 42948 3025/
DATA(XMI(JU) 9J=1926) /4390596696659 ¢T9¢7259¢75947759
£ 089682592851 e8755699.9259:959¢975914004140259140591.0759
£1¢101.125¢14159916391:4541467
DATA(CLI(d)0J=1’9)/*.49--210o0vo29.4y.69.891.0,1.2/
DATA(ALPI(J)9J=197)/=6409-2.0000092e09440964098,0/
DATA(CLII(J)9I=195)/0e09e29449e59e8/
IORDER (1) =I0RDER(2) =1
IPT (1) = =1
IF (IKEY .EQe 2) GO TO 1000
IF (TR +LT., +06) GO TO 1
IF (TR +GE. 06 «AND. TR +LTe «09) GO TO 2
IF (TR +GE, 09 ,AND. TR LT. «12) GO TO 3
IF (TR «GE., «12) GO TO 4
1 CALL 18I (7,ALPIo26vXM1979CL706’IORDER-IPT,AA;XM;CLFTOGoIERR)
CL=CLFTO06
GO TO0 400
2 CALL I8BI (7'ALPI’260XMI979CL706910RDER’IPT;AAQXMOCLFT06’IERR)
IPT (1)=-1
CALL 18BI (TsALPTI9269XMI «7sCLT099 IORDERIIPT9AA9XMyCLFTNYs IERR)
CL=CLFT06 + (CLFT09 = CLFT06)#((TR=,06)/(e09-406))
GO TO 400
3 CALL IBI (7’ALp1926QXMIQ7,CL709’IORDER'IPT’AA'XM,CLFT099IERR)
IPT (1)=-1
CALL IBI (74ALPIs269XMIs79CL7129I0ORDERyIPTsAAyXMsCLFT12yIERR)
CL=CLFT09+ (CLFT12-CLFT09)#((TR=409)/(s12-,09))
GO T0O 400
4 CALL IBI (7,ALPIo269XMI,79CL7129IORDER.IPT;AA.XMoCLFTlZ,IERR)
CL=CLFT12
GO TO 400
1000 CONTINUE
IPT (1)==1
IF (TR LT, «06) GO TO 10
IF (TR «GE., «06 +AND., TR .LTe .09) GO TO 20
IF (TR oGE, «09 .AND. TR oLTe o12) GO TO 30
IF (TR +GE. «12) GO TO 40
10 CALL IBI (26!XMIo9oCLI’26oALP706yIORDERoIPT’XM1CL0AA06'IERR)

g s PLLLWMNDNN N

AA=AAQ6
GO TO 400

20 CALL 181 (26'XMI,99CLI’269ALP706!IORDER’IPT,XM’CL’AAOﬁ’IERR)
IPT (1) = =1

CALL IBI (269XMI999CLI9269ALPT09, TORDERs IPT9XMeCL9AADT s IERR)
AA=AAQ6 + (AAD9 = AAD6)#((TR =¢06)/(«09-,06))
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GO TO 400

30 CaALL IBI (269 XMTI999CLI9269ALPT099 TORDERyIPT9XMsCL9AADD IERR)
IPT (1) = -1
CALL 1BI (269XMI499CLI9269ALPT129yI0RDERs IPTsXMyCL9AAL24IERR)
AA=AAD9+ (AA12-AA09) # ((TR=409)/(+12~,09))

GO TO 400

40 CALL IBI (269 XMI9s99CLIs269ALPT129I0RDERyIPT¢XMyCLvAAL2, IERR)
AA=AA]12

400 CONTINUE
IPT (1)==1

IF (TR 4LT. #06) GO TO 11
IF (TR «GE. ¢06 «ANDs TR «LTe «09) GO TO 21
IF (TR oGE, 09 ,AND. TR +LTs +12) GO TO 31
IF (TR «GE, «12) GO TO 41
11 CALL IBI (54CLIT9269XMI¢54CD7069 IORDERyIPTyCL9XM9CDRGO6s IERR)
CD=CDRGOS6
WRITE (64206) TR
206 FORMAT(#OTHICKNESS RATIO=#,FS¢39% IS OUT OF RANGE.
§#/% THE VALUES FOR T/C=,06 HAVE BEEN RETURNED,.#)
GO TO 250
21 CALL 1I8BI (S59CLIT+269XMI9S9CDT069 IORDERYIPT9CL9s XM9sCDRGO6s IERR)
IPT (1)=-1 .
CALL 1IBI (S9CLIT9269XMI35,CDT7099 IORDERWIPT+CL9XMeCDRGO9y IERR)
CD=CDRG06 + (CDRGO9 = CDRGO6)#((TR=406)/(e09=006))
GO TO 250
31 CALL 18I (5sCLIT9269XMI9S9CD709+I0RDERyIPT9CL9XMy»CDRGO9y IERR)
IPT (1)=-]
CALL IBI (SOCLIIQZ69XMI959CD7129IORDER’IPT’CL!XM’CDRGIZ!IERR)
CD=CDRGO09+ (CURG12=CDRGO9} #( (TR=e09)/(212-,09))
GO TO 250
41 CALL IBI (5¢CLIT9269XMI959CD7129IORDERYIPT9CL9XM9yCDRG12,4 IERR)
CD=CDRG12
IF (TR «GT, +12) WRITE (65s207) TR
207 FORMAT(#0THICKNESS RATIO=#,F5439% IS QUT OF RANGE.
L#/# THE VALUES FOR T/C=,12 HAVE BEEN RETURNED, )
250 IF(CL +GT, .b) GO TO 251
RETURN
251 CaLL COMPUT(U’XMyALT,COR’TR,AAvCDTvCLvCDoCLDES)
CD=CDT
RETURN
END

SURROUTINE IBI(NXyX9NYeYsMAXFsF s IORDER9IPT9X0sY0sZy IERR)

C

C |
C*#Q*%Q&###ﬁ“##&%**&%#*%##*#*#“5*#“#*#“#*Q“G#&“#§99#§Q#Q§#“Q“%*Qﬂﬁﬁﬁﬁﬁﬁu
CH 4
C# PURPOSE #
Cc# 2
Cs FIRST OR SECOND ORDER LAGRANGIAN INTEPOLATION FOR A BIVARIATE o
Cc# FUNCTION Z = F(X0,Y0)., THE ORDER OF INTERPOLATION IN THE X #
Ca DIRECTION MAY DIFFER FROM THE ORDER IN THE Y DIRECTION, VALUES =«
c# IN THE X AND Y ARRAYS NEED NOT BE EQUALLY SPACEDs NOR DO THE X #
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Ca AND Y ARRAYS REQUIRE THE SAME NUMBER OF ELEMENTS. THE X AND Y ®

c# ARRAYS EACH REQUIRE AT LEAST TWO ELEMENTS FOR FIRST ORDER INTERP-¢
Cs OLATION AND AT LEAST THREE POINTS FOR SECOND ORDER INTERPOLATION.®
c# F MUST BE KNOWN AT THE NODE POINTS (X(I)sY(J)), b
C# ¥
c# THE PROGRAM USES INTERNAL POINTERS IN THE X AND Y DIRECTIONS ¢
Cc# To BEGIN SEARCHES. THESE POINTERS CONTAIN THE INDICES OF THE X #
C# AND Y MESH LINES NEAREST THE PREVIOUS (X0sYO0)e THESE POINTERS £
c# ARE USED TO MINIMIZE THE SEARCH TIMES BASED ON THE PREMISE THAT ¢
cs IN SCIENTIFIC INTERPOLATION SUCCESSIVE POINTS TO BE INTERPOLATED ¢
Cce WwILL BE FOUNL IN THE SAME OR NEARBY GRID RECTANGLES. +
c# %
C# USE :
C# :
C# CALL IBI(NXqX9NY9YyMAXFoF9IORDER91PT9X09Y0oZtIERR) +
Cc# 3
C# PARAMETERS +
ce 3
C# NXe=——- AN INPUT INTEGER SPECIFYING THE NUMBER OF DATA POINTS FOR ¢
Cc# THE FIRST INDEPENDENT VARIABLE. 4
C# 3
C# Xemwme= ONE INPUT INDEPENDENT VARIABLE ARRAY DIMENSIONED AT LEAST
Cc# NX IN THE CALLING PROGRAM, UPON ENTRY TO IBI» X(I) MUST ¢
Cc# CONTAIN THE I-TH VALUE OF THE FIRST INDEPENDENT VARIABLE ¢
c# AT WHICH THE FUNCTION IS KNOWN. 3
c# X MysT BE STRICTLY INCREASING» X(I+1)>X(1). 4
C# i
cw NYem—e- AN INPUT INTEGER SPECIFYING THE NUMBER OF DATA POINTS FOR
C# THE SECOND INDEPENDENT VARIABLE. $
C# 4
C# Yoeme=- THE OTHER INPUT INDEPENDENT VARIABLE ARRAY DIMENSIONED AT ¢
c# C LEAST NY IN THE CALLING PROGRAM., UPON ENTRY TO IBIs Y(J)
Ca MUST CONTAIN THE J=TH VALUE OF THE SECOND INDEPENDENT 4
ce VARTAEBLE AT WHICH THE FUNCTION 1S KNOWN, .
C# Yy MusT BE STRICTLY INCREASINGs Y (J+1)2Y(J)

C# :
Ce MAXF-=-=AN INPUT INTEGER GIVING THE MAXIMUM ROW DIMENSION OF F IN -
Ce THE CALLING PROGRAM,

Ca :
c# Foermoe= THE INPUT TABLE OF DEPENDENT VARIABLE (FUNCTIONAL) VALUES
C# DIMENSIONED F(MAXFsNY) IN THE CALLING PROGRAM, ACTUALLY
C# F MAY HAVE MORE THAN NY COLUMNS BUT NOT MORE THAN MAXF R0W
C# UPON ENTRY TO IBTs F(IsJ) MUST CONTAIN THE FUNCTIONAL

C# VALUE AT (X(I)eY(J)),

Cs

C# I0RDER=-AN INTEGER INPUT ARRAY OF INTERPOLATION ORDERS. DIMENSION
C# IORDER(2) . :

C#

Ca IORDER(1)=--0RDER OF INTERPOLATION FOR X,

C#

Cn I0RDER (2)--0ORDER OF INTERPOLATION FOR Y,

C#

c# =1 FIRST ORDER INTERPOLATION,

C#

Ca =2 SECOND ORDER INTERPOLATION,
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Ci
C#
Ct#
Cn
C#
C#
C#
C#
C#
C#
C#
Ca
C#
c#
C#
C#
C#
C#
C#
C#
C#
(of
C#
Cu
Ct
C#
C#
C#
C#
C#
C#
C
C#
C#
C#
Cu
C#
C#
Cs
C#
C#
Cit
C#
Ccs
C#
Cx»
Cu
C#
C#
C#
C#
C#
C#
c#
C#

IPT-~==AN INPUT/OUTPUT INTEGER ARRAY WITH THE FOLLOWING FUNCTIONS
DIMENSION IPT(2),

INPUT=-INITIALIZATION OF IBI AND CHECK ARRAYS X AND Y,

= =1 WHENEVER A NEW X OR Y ARRAY IS INPUTy THIS
VALUE OF IPT(1) SHOULD BE SPECIFIED BY THE
USER TO INITIALIZE IBI AND CHECK THAT ARRAY
X IS STRICTLY INCREASING WITH AT LEAST NX
POINTS AND ARRAY Y IS STRICTLY INCREASING NITH
AT LEAST NY POINTS,

OUTPUT~INDEX POINTER,

IPT(1)=-THE X INDEX POINTER,

L]
i

. A A A e oA o

= K INDICATES THAT ABS(X0=X(K))<ABS(X0=X(I)):

I=lseeeoNX I"Ky THAT IS» X(K) IS THE
NEAREST MESH LINE TO X0« IF
EXTRAPOLATION WAS USED (IERR==3) IPTI(])

=0 ON RETURN IF X0<X(1l) AND IPT(1)=NX IF
X0>X(NX)o. ON THE NEXT CALL K IS USED AS:

THE INDEX OF X WHERE THE SEARCH FOR X0
BEGINS.

IPT(2)=THE Y INDEX POINTER,

= J INDICATES THAT ABS(YO0=Y(J))<ABS(YO=Y(TI))

I=lveeesNY I"Jy, THAT ISe Y(J) IS THE
NEAREST MESH LINE TO Y0. IF
EXTRAPOLATION WAS USED (IERR==3) IPT(2)
=0 ON RETURN IF YO0<Y (1) AND IPT(2)=NY IF
YO>Y(NY), ON THE NEXT CALLs J IS USED
AS THE INDEX OF Y WHERE THE SEARCH FOR
Yn BEGINS,

XQ==-==THE INPUT X POINT WHERE INTERPOLATION IS DESIRED,
Y0=====THE INPUT Y POINT WHERE INTERPOLATION IS DESIRED,

Z=====-=THE QUTPUT INTERPOLATED VALUE OF THE FUNCTION AT (X0sYO0),
Z=F(X0sY0),

IERR==-=INTEGER OUTPUT ERROR CODE GENERATED AND RETURNED BY 1BI,
= 0 NORMAL RETURN, NO PROBLEMS ENCOUNTERED,

==~]1 THE X OR Y ARRAY ‘WAS NOT STRICTLY INCREASING.
NO INTERPOLATION PERFORMED,

==2 INSUFFICIENT VALUES IN X OR Y TO PERFORM THE ORDER Of
INTERPOLATION REQUESTEDy POSSIBLY USER INPUT NX OR NY
INCORRECTLY. NO INTERPOLATION PERFORMED,
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L ==3 EXTRAPOLATION USED. THE VALUE Z RETURNED MAY BE QUITE®

cH INACCURATE., #
(& )
Cc# =4 JORDER(1) OR IORDER(2) NOT CORRECTLY INPUT BY USER #
C# AS 1 OR 2, NO INTERPOLATION PERFORMED. ®
Cu #
C# THE USER SHOULD TEST IERR ON EACH RETURN FROM IBI. %
Cs# #
C# REQUIRED ROUTINES #
C# #
C# MONOs FINDERe LAGRAGsINDIXR, %
C# ®
C# #
C# AUTHOR/IMPLEMENTER ®
C# #
Cw S, BAUDENDISTEL/G.We HAIGLER. #
C# %
C# LANGUAGE &
C# n
C# FORTRAN,. #
C# 4%
C# DATE RELEASED &
C# *
o AUGUST 15+ 1973 Py
C# #
C# LATEST REVISION *
C{? -
(o] AUGUST 159 1973 ®
C%‘b -2
Cb%%**#*#*#%#*%##*Q*%QQﬁ%ﬂ'%%#%%#&#%#%G##%#'ﬂ'*#*%bﬁ#*ﬂ#&#*&#%#%%#%%%&&aup&
C I8 15

DIMENSION X(l)sY(l)oF(MAXFol)oP(3)oS(3)yIPT(2)oIORDER(2)
C

IF(IPT(1)«NEe=1)G0TO 10
C
C INITIALIZE AND CHECK XsY ARRAYS ARE STRICTLY INCREASING.
c

IERR==-1

IF(MONO(NXoX’IPT(l))oLT.O)RETURN

IF(MOMO(NY;YvIPT(Z)).LT.O)RETURN

IPT(1)=IPT(2)=1
C
C CHECK THAT IORDER(1) AND IORDER(2) ARE 1 OR 2 ONLY,
C

10 IERR==4

IF (I0RDER (1) «NE 41 +AND.IORDER(1) «+NE.2)RETURN

IF(IORDER(2)-NE.I.AND.IORDER(Z).NE.Z)RETURN
C
C CHECK THAT THERE ARE SUFFICIENT POINTS IN X ARRAY TO DO IORDER(1)
o INTERPOLATION AND SUFFICIENT POINTS IN Y ARRAY TO DO IORDER(Z2)
(o INTERPOLATION.
Cc

IERR==2

1F (NX=1.LT.IORDER(1))RETURN
IF(NY=1.LT.IORDER(2))RETURN
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OO0

e NeNe] O0O0O0 e NeNe!

OO0

OO0

20
30

TERR=0

SEARCH FOR THE X AND Y MESH LINES NEAREST TO X0sYO0 AND RECORD
THESE INDICES IN IPT(1) AND IPT(2).

CALL FINDER(XO9XsIPT(1)seNXeMsIERR)
CALL FINDER(YOoY+IPT(2)9sNYyNsIERR)

OBTAIN INDICES FOR Y DIRECTION INTERPOLATION TABLE LOOK UP,

CALL INDIXR(IPT(2)sIORDER(2)eYOeKLsKReYyNY)
KM=KL+1

DETERMINE THE LAGRANGIAN INTERPOLATING COEFFICIENTS FOR Y
DIRECTION INTERPOLATION,

CALL LAGRAG(YOsY (KR)9»Y(KM),oY(KL) 4Py IORDER(2))
OBTAIN INDICES FOR X DIRECTION INTERPOLATION TABLE LOOK UP,

CALL INDIXR(IPT(1)yIORDER(1)9XO9sLLyLRsX9NX)
LM=LL+1

DETERMINE THE LAGRANGIAN INTERPOLATING COEFFICIENTS FOR X
DIRECTION INTERPOLATION,

CALL LAGRAG(XO0sX(LR) o X(LM)¢X(LL)9SsIORDER(1))

COMPLETE LAGRANGIAN INTERPOLATION B8Y COMPUTING THE DOUBLE SUM
OF PRODUCTS,

zZ=0,

LP1=0

DO 30 I=LLsLR
LP1=LP1l+]

SUM=0,

KP1=0

KP1=KP1+1

SUM=P (KP1)#F (I sJ) +SUM
Z=SUM#S (LP1)+Z
IF(IERR,GE.0)RETURN
IPT(1)=M $ IPT(2)=N
RETURN

END

SUBROUTINE COMPUT (DeXMyALT+CORsTReALPHAsCDsCLyCDINPUTsCLDES)
DIMENSION CDARAY(11s1)¢sCLARAY(699)sCLMXAR(10912)

DIMENSION ALPHAOQ(11) ¢RN1(3)+CLDSIN(4) oDELALR(10+3)9ALCLMX(1094)
DIMENSION IPT(2)4+IORDER(2)

DIMENSION TRO(10)9RNO(12)9yCLMAXO(6)+DELALOD(9)

DATA ((CDARAY(IsJ)9I= 1911)9J=191)/ 0,00y 0.00 e 07 29,
1 0429 053' 0671 081’ 0961 1.159 1028/
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c

100

DATA ((CLARAY(KsL)sK=196)9L=199) /
'0.800y 009809 1.200s 11,4009 1,600y 1.800y
1,080y 1,290y 1,380y 11,5409 1,770+ 1,985,
10200’ 1.3459 1.415’ 1.5659 1.7909 2.0109
1.2009 1.3309 1.4059 1.550, 1.7709 10990!
1.1809 1,305, 14380y 1.5209 147459 1.9609
1.175s 1.2909 14365y 11,5059 1.7259s 14940y
10170’ 1.280’ 1.3559 10495’ 10710’ 1.925’
10170’ 10270! 10345’ 1.490’ 1.7009 1.915’
141709 1.260s 143359 1.4809 14690y 1,905/
DATA ((CLMXAR(MyN) sM=1910) sN=1912) /
.7509 .750, 0750’ .7529 .7609 .790! .820’ .8329 0840, 0840'
V7505 o750 7509 o760y 7909 o835y 8609 8709 872y <870,
7509 «7509 7609 +780y 8409 o895y 49209 49300 ¢930s 920y
.7509 .7509 0760! '7909 09009 .9659 0990’ 1.000’ 10000! 0990'
0750' 07509'.7609 08009 .9609 1.045’ 10075' 1.078’ 10063, 1.040,
7500 7509 7689 ¢8259 1,0109 1,110 141409 1,140 1.1209 1.080»
e7509 oT7509 7709 8509 1,0809 1.2059 1,240 1,235y 1,200, 1,135,
.7609 07609 0820’ 08709 1.110’ 1.2459 10280! 1.2709 102309 101609
.7709 07759 0795, q9059 1.1459 102659 1.300’ 102909 1.255! 1{2009
.8009 0800, 08259 09509 1.175’ 1.285! 1.320’ 103209 1.3009 102709
o800y 8009 870y 995, 1,2009 1.3009 1,335s 14340 1,330y 1.315,
eB15y ¢820y ¢945491,095y 1,2459 1,350y 1,380 1375y 14360y 1,350/
DATA ((DELALR(IsJ)9I= 1910)9J= 1,3) /
1 ~2e29 =1e5? =1lalr ~1le2 ~2e39 =bayg =boey ~Gey wlh oy =boy
2 Des Oey —eBy =1,29 =lols ~e29 0o =2 “leTy =bas
3 0oy Oes 009 ob9 14059 o659 Oes =029 =laTs =4o/
DATA ((ALCLMX(IsJ)eI=1910)9J=194) /
1 9¢9 ey 959 10499 13as 15.35 16,45 19,9 18,29 2009
2 10.9 10.9 10029 11059 14029 1601 1709 1707! 190’ 10080
3 11.e 1ley 1les 12e39 1448y 16069 1Te8y 18479 2009 2148y
4 11eB8s 1169 1llebs 1349 15,55 17,39 18,5, 19.5¢ 20,64 22,4/
DATA RN1 /1,9 3.9 9./ ‘
DATA CLDSIN 7 Os9 29 o4y o6/
DATA TRO / 004’ 0069 008’ 0109 0129 .149 0160 018’
1 020’ -22/
DATA RNO / 100’ 1.2' 1.49 1.6, 1-8’ 2.0 2.5, 3009
1 4009 5.09 6.09 9.0/
DATA CLMAXO / eBs 1la0s le2s lebs 1lebs 1,8/
DATA DELALO / 0.9 4.09 8.’ 120' 16.9 2009 2409 28.9
1 32./
DATA ALPHAQ /0Oes Ses 1049 159 209 2549 30e9 35e9 4000
1 45.’ 50./
IORDER(1)= IORDER(2)= 1
CALL ATMOS (ALTsRHO9SO0S,T)
V= XM&S0S
CHORD= COR=D/2.
XMUU= MUy BUT MU SHOULD BE DIVIDED BY 1 MILLION
ALSO REYNOLDS NUMBER WILL BE 1 MILLIONTH OF ITS ACTUAL VALUE
XMUU= (o1E=09)#,3170#T##],54734,7/(T +216,)
RN= (RHO®#V#CHORD)/XMUU/ (.1E 07)

VO ~NON & WN -

N~ 20 T~NOUNH WNH

IPT(1)= =1
CALL IBI (109TRO»129RNOs10,CLMXARs IORDERyIPTsTReyRNsCLMAXsIERR)
IPT(1)= -1

CALL 1BI (109 TRO93sRN1s10sDELALRsIORDERyIPTsTReRNy
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C

c
c

400

48

50

300

1DALPRNs IERR)

IPT(l)= -1
CALL IBI (109TRO+49CLDSINe109ALCLMXsIORDERYIPT,

1TRyCLDESsAPCLMX, IERR)

ALPCLM= APCLMX +DALPRN
DELALP= ALLPHA =ALPCLM
IPT(1)= =1

IF (DELALP.LE«0.,0) GO TO 48
WRITE(6+400)ALPHA

FORMAT (#0#9F6e39# IS AT OR BEYOND STALL.#®/)
CALL IBI (6¢CLMAX099sDELALOy69CLARAY»IORDERy IPTyCLMAX,
1DELALPsCL,IERR)
IPT(1)= =]
CONTINUE
IF (ALPHA,LT«8.,0) GO TO 50
CALL IUNI (11s114ALPHAOs1+CDARAY,IORDERyALPHAYDELCDsIPTyIERR)
CD= CDINPUT +DELCD
RETURN
CONTINUE
CD= CDINPUT
RETURN
END
SUBROUTINE ATMOS(ALTsRHO9S0SsTO)
INPUT:
ALTITUDE IN FEET$ GEOPOTENTIAL.,
oUTPUT:
TO= AMBIENT STATIC TEMPERATURE,s DEG,sR,
PO= AMBIENT STATIC PRESSURE, PSF,
RHO= AMBIENT STATIC DENSITY, SLUGS/CUBIC F0OT,
SO0S= SPEED OF SOUND IN FEET PER SECOND.
DELTT=0.0
XL=0.003567
T00=518,69+DELTT
TO=TOO0#(1,0=-XL#ALT/T00)
IF(ALT«.GT,.80000,0) WRITE 300
FORMAT (1H0y50H BECAUSE THE ALTITUDE IS GREATER THAN 80 000 FEET,/

161H CALCULATIONS CANNOT BE CARRIED OUT WITH SUFFICIENT ACCURACY,)

IF(ALT+GT,36089,0)T0=T700%0,7518
P0=2116,2#(1eU=XL*ALT/T00)#%5,259805
IF(ALT+GT436089,0)P0=470.8563% (EXP((36089.0=ALT)/(53.3%#T70)))
RHO=P0/(53.,3%32,2%T0)

SO0S=SQRT(1.4%53,3#32.2%#T0)

RETURN

END

FUNCTION MONO(MsVARsIPOS)

FUNCTION MONO CHECKS TO INSURE THAT THE SEQUENCE VAR IS STRICTLY
INCREASINGe. IF VAR IS A STRICTLY INCREASING SEQUENCE MONO RETURNS
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A POSITIVE VALUE. IF VAR IS NOT A STRICTLY INCREASING SEQUENCEY
MONO RETURNS A NEGATIVE VALUE AND THE INDEX OF VAR WHERE VAR(N)
WAS NOT STRICTLY INCREASING.

Me-=e=THE NUMBER OF ELEMENTS IN VAR,

VAR=-=THE X,Ye OR Z ARRAY PASSED FROM IBI OR ITRI.

IPOS=IPT(1)+IPT(2)90R IPT(3).

DIMENSION VAR(M)

MONO=1

K=M=1

DO 10 L=1,sK

N=L+1

IF(VAR(N)=VAR(L) ,GT,.0.,)GOTO 10

MONQ=-1

IPOS=N
10 CONTINUE

RETURN
END

SUBROUTINE FINDER(SsVARyIPOSsNBNDyIFsIERR)
FINDER DETERMINES THE INDEX OF THE XsYs OR Z ARRAY(VAR) NEAREST T0O
X09Y0y OR ZO0 (S)e IF S<VAR(1l) OR S>VAR(NBND) IERR==3 ON RETURN
AND IF CONTAINS A 0 OR NBND ACCORDING TO THE SITUATION, WHILE
IPOS RETURNS A 1 OR NBND,
S=~==X0sY0s OR ZO,
VAR==XsY,y OR Z,
IPOS=-IPT (1) IPT(2)s OR IPT(3). THE INDEX OF VAR NEAREST TO S.
NBND-THE NUMBER OF VALUES IN VAR,
IF---1P0S IF VAR(1)@SHVAR(NBND),
0 IF VAR(l)>S,.
NBND IF VAR(NBND)<S.
IERR=0 IF  VAR(1)@S®VAR(NBND),
-3 IF  VAR(1)>S OR VAR(NBND)<S,
DIMENSION VAR(1)
LOGICAL ABOVEsBELOW

ABOVE=BELOW=+FALSE,
IF(IP0S.EQ.0) IP0OS=1
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10
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IF(S=VAR(IP0S))20950+30
ABOVE=+TRUE,

IUP=1IPOS
IF(ABOVE.ANDBELOW)GOTO 40
IPOS=1P0S~1
IF(IP0S,GE.1)G0OTO 10
IERR==3

IPOS=1

IF=0

RETURN

BELOW=+TRUE,

LOW=IPOS

IF (ABOVE.ANDBELOW)GOTO 40
IPNS=1P0OS+1
IF(IPOS.LE,NBND)GOTO 10
IERR==3

IF=IP0OS=NBND

RETURN

IPOS=LOW

IF (ABS(S=VAR(IUP)) LT« ABS(S=VAR(LOW))) IPOS=IUP
IF=1POS

RETURN

END

SUBROUTINE LAGRAG(SsVAR1+VAR29VAR34+QsI0ORDER)

LAGRAG CALCULATES THE LAGRANGIAN COEFFICIENTS FOR FIRST OR SECOND
ORDER INTERPQLATION,

IORDER-IORDER (1) y JORDER(2) s OR IORDER(3),

S=wm—ne- X0sYO0+ OR Z0.

Que—ee- THE LAGRANGIAN COEFFICIENTS,

VARl ===THE VALUE OF XeYs OR Z AT RIGHT END POINT OF INTERVAL.
VAR2=-=-=THE VALUE OF XesYs OR Z AT MID=-POINT OF INTERVAL (2-ND ORDER)
VAR3=-==THE VALUE OF XsYy OR Z AT LEFT END POINT OF INTERVAL.
DIMENSION Q(3)

IF(IORDER.EQ«2)GOTO 10

FIRST ORDER COEFFICIENTS.

T1=VAR3=VAR]

T2=S-VAR1

T3=S-VAR3

Q(1)=T2/T1

Q(2)==T3/T1

RETURN
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SECOND ORDER COEFFICIENTS.

OO0

10 T1=S-VAR2
T2=S=-VAR1
T3=5-VAR3
Q(l)=Tl#T2
Q(2)=T3#T2
Q(3)=T3#T]
T1=VAR3-VAR2
T2=VAR3-VAR]
T3=VAR2-VAR1
Q(1)=0(1)/(T1#T2)
Q(2)=0(2)/(=T1#T3)
Q(3)=Q(3)/(T2%T3)
RETURN
END

—d bl e hd hd bk Bmd bt Sl bt bl el ed S Bl s i

SUBROUTINE INDIXR(IPTsIORDERsSsILsIRsVARsN) 1
INDIXR DETERMINES THE INDICES OF THE X,Y, Z ARRAY PASSED TO ARRAY VARi
TO BE USED IN TABLE LOOK UP,

IPT=-===THE X9YsZ POINTER.

IORDER=THE ORDER OF INTERPOLATION IN X,Y, Z DIRECTION

Sewmww= X0sY02Z0.

----- THE INDEX OF ARRAY X,Ys OR Z GIVING THE LEFT E D POINT OF
THE INTERVAL CONTAINING S.

IR===w- THE INDEX OF THE XsYs OR Z ARRAY GIVING THE RI HT END POINT
OF THE INTERVAL CONTAINING S.

VAR-===THE XsYs OR Z ARRAY,
Nerao=- NXoNYs OR NZ,

DIMENSION VARI(1)

(@] OO0 D0DOOOOOOOO0O OO0
—
r~

IF(S.LE.VAR(2))GOTO 10
IF(S.GE.VAR(N=1))GOTO 20
IL=IPT
IF(S.LE.VAR(IPT))IL=IL-1
IF(IORDER,LT«2)GOTO 30
IF(ABS(S=VAR(IL=1)) LT ABS(S=VAR(IL+2)))IL=IL-1
GOTO 30

10 IL=1
GOTO 30

20 IL=N-IORDER

30 IR=IL+IORDER
RETURN
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END

SUBROUTINE IUNI(NMAXsNgXsNTAB9Y9sIORDERsX0eYO0sIPTeIERR)
o El.l

(o 2.2 2222222200200 08220 000 LR AL 0L YRR Y- L Ry

C# ¢
C# PURPOSE : *
C# SUBROUTINE IUNI USES FIRST OR SECOND ORDER #
C# LAGRANGIAN INTERPOLATION TO ESTIMATE THE VALUES #
C# OF A SET OF A SET OF FUNCTIONS AT A POINT X0. IUNI ¢
Cc# USES ONE INDEPENDENT VARIABLE TABLE AND A DEPENDENT ¢
C# VARIABLE TABLE FOR EACH FUNCTION TO BE EVALUATED. ¢
c# THE ROUTINE ACCEPTS THE INDEPENDENT VARIABLES SPACED ¢
c# AT EQUAL OR UNEQUAL INTERVALS. EACH DEPENDENT £
ce VARIABLE TABLE MUST CONTAIN FUNCTION VALUES CORRES- ¢
Cc# PONDING TO EACH X(I) IN THE INDEPENDENT VARIABLE s
C# TABLE. THE ESTIMATED VALUES ARE RETURNED IN THE Yo ¢
C# ARRAY WITH THE N=TH VALUE OF THE ARRAY HOLDING THE $
Cc# VALUE OF THE N=TH FUNCTION VALUE EVALUATED AT X0 +
C# *
C# USE: +
C# CALL TUNI(NMAXoN9sXsNTABsY9s IORDER9X09YO0sIPTyIERR) ¥
C# *
C# PARAMETERS: %
Cc# ‘ +
C# NMAX THE MAXIMUM NUMBER OF POINTS IN THE INDEPENDENT s
c# VARIABLE ARRAY, \
C# ¢
C# N THE ACTUAL NUMBER OF POINTS IN THE INDEPENDENT +
C# ARRAYSWHERE N LEe NMAX, %
c# +
Cc# X A ONE-OIMENSIONAL ARRAYs DIMENSIONED (NMAX) IN THE ¢
Cc# CALLING PROGRAM, WHICH CONTAINS THE INDEPENDENT 3
Cc# VARIABLES., THESE VALUES MUST BE STRICTLY MONOTONIC,
(oh 3
Cc# NTAB THE NUMBER OF DEPENDENT VARIABLE TABLES A
C# i
C# Y A TWO-DIMENSIONAL ARRAY DIMENSIONED (NMAXsNTAB) IN 3
C# THE CALLING PROGRAM, EACH COLUMN OF THE ARRAY 3
C# CONTAINS A DEPENDENT VARIABLE TABLE 3
C# 4
c# I0RDER INTERPOLATION PARAMETER SUPPLIED BY THE USER. :
C# 3
C# =0 ZERO ORDER INTERPOLATION: THE FIRST FUNCTION ]
C# VALUE IN EACH DEPENDENT VARIABLE TABLE IS 4
Cu ASSIGNED TO THE CORRESPONDING MEMBER OF THE YO ]
C# ARRAY, THE FUNCTIONAL VALUE IS ESTIMATED TO i
C# REMAIN CONSTANT AND EQUAL TO THE NEAREST KNOWN +
C# ' FUNCTION VALUE. $
CH +
C# X0 THE INPUT POINT AT WHICH INTERPOLATION WILL BE 3
Cc# PERFORMED., s
C# *
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Ce YO A ONE-DIMENSIONAL ARRAY DIMENSIONED (NTAB) IN THE 4
C# CALLING PEOGRAM, UPON RETURN THE ARRAY CONTAINS THE #
(o ESTIMATED VALUE OF EACH FUNCTION AT XO0. #
C* -]
C# IPT ON THE FIRST CALL IPT MUST BE INITIALIZED TO -1 SO «
c# THAT MONOTONICITY WILL SE CHECKED. UPON LEAVING THE #
c# ROUTINE IPT EQUALS THE VALUE OF THE INDEX OF THE X «
c# VALUE PRECEDING X0 UNLESS EXTRAPOLATION WAS «
C# PERFORMED, IN THAT CASE THE VALUE OF IPT IS #
(of RETURNED AS: 4
(ol =0 DENOTES X0 LLTe X(1) IF THE X ARRAY IS IN #
C# INCREASING ORDER AND X (1) «GTes X0 IF THE X ARRAY ¢
c# IS IN DECREASING ORDER., L
C# =N DENOTES X0 ,GTe X(N) IF THE X ARRAY IS IN %
Cc# ‘ INCREASING ORDER AND X0 JLTe. X(N) IF THE X ARRAY ¢
c# IS IN DECREASING ORDER, £
C# : %
c# ON SUBSEQUENT CALLSs IPT IS USED AS A POINTER TO «
C# BEGIN THE SEARCH FOR X0. 5
C& +
c# IERR ERROR PARAMETER GENERATED BY THE ROUTINE t
C# =0 NORMAL RETURN :
C# =J THE J-TH ELEMENT OF THE X ARRAY IS OUT OF ORDER *
C# ==1 ZERO ORDER INTERPOLATION PERFORMED BECAUSE *
C# IORDER =0, t
ce =-2 ZERO ORDER INTERPOLATION PERFORMED BECAUSE ONLY *
(o ONE POINT WAS IN X ARRAY, s
ce ==3 NO INTERPOLATION WAS PERFOPMED BECAUSE %
Ce# INSUFFICIENT POINTS WERE SUPPLIED FOR SECOND %
c# ORDER INTERPOLATION, $
Cw ==4 EXTRAPOLATION WaS PERFORMED %
C# L
Cu UPON RETURN THE PARAMETER IERR SHOULD RE TESTED IN s
of THE CALLING PROGRAM, ¢
C# 3
c# REQUIRED ROUTINES NONE :
C{t L
C# SOURCE CMPB ROUTINE MTLUP MODIFIED s
(o BY COMPUTER SCIENCES CORPORATION:
C# 4
c# LANGUAGE FORTRAN s
C# 3
C# ]
Cc# DATF RELEASED AUGUST 191973 '
C# [}
c# LATEST REVISION AUGUST 191973 ¢
C# ]

L T R g g L T T L L e
DIMENSION X (1)9sY(NMAXs1)9YO (1)

NM1=N=1
IERR=0
J=1
DELX=X(2) =X (1)
c
C TEST FOR ZERO ORDER INTERPOLATION
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10

20
30

40

50

60

65

70

80

90

100

IF (IORDER L,EQ, 0) GO TO 10

IF (N,LT. 2) GO TO 20

GO TO 50

IERR=-1

GO TO 30

IERR==2

DO 40 NT=1,NTAB
YO(NT)=Y (1oNT)
CONTINUE

RETURN

IF (IPT .GT. =1) GO TO 65

CHECK FOR TABLE OF NODE POINTS BEING STRICTLY MONOTONIC

THE SIGN OF DELX SIGNIFIES WHETHER TAHLE IS IN
INCREASING OR DECREASING ORDER,

IF (DELX .EQe 0) GO TO 190
IF (N «EQ, 2) GO TO 65

CHECK FOR SIGN CONSISTENCY IN THE DIFFERENCES OF
SUBSEQUENT PAIRS

DO 60 J=2.NM1
IF (DELX ¥ (X(J+1)=X{(J))) 1904190460
CONTINUE

IPT IS INITIALIZED TO BE WITHIN THE INTERVAL

IF (IPT LLT., 1) IPT=1

IF (IPT .GT. NM1) IPT=NM]

IN= SIGN (1.,0+sDELX #( X0=X(IPT)))
P= X(IPT) - X0

IF (P2 (X(IPT +1)= X0)) 90,180980
IPT =IPT +IN

TEST TO SEE IF IT IS NECCESARY TO EXTRAPOLATE
IF (IPT«GT.0 «AND, IPT ,LT. N) GO TO 70
IERR==4
IPT=IPT~- IN

TEST FOR ORDER OF INTERPOLATION

IF (IORDER .GT. 1) GO To 120
FIRST ORDER INTERPOLATION

DO 100 NT=1,NTAB
YO(NT)=Y(IPTONT)+ ((Y(IPT+1oNT)= Y(IPToNT))#(X0=X(IPT)))/
1 (X(IPT+1)=X(IPT))
CONT INUE
IF (IERR .EQe =4) IPT=IPT<+IN
RETURN
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OOO0 OO0

130

140
150

160

180

185

O0O0O0

190

200
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SECOND ORDER INTERPOLATION
IF (N .EQ., 2) GO TO 200

CHOOSING A THIRD POINT SO AS TO MINIMIZE THE DISTANCE
BETWEEN THE THREE POINTS USED TO INTERPOLATE

IF (IPT .EQ. NM1) GO TO 140
IF (IPT LEQ. 1) GO TO 130
IF (DELX #(X0=X(IPT=1)) LT.DELX# (X(IPT+2)=-X0)) GO TO 140
L=IPT
GO TO 150
L=IPT -1
Vi=X(L)=X0
va=x(L+1)=X0
V3=Xx(L+2)-X0
DO 160 NT=1,NTAB
YYI=(Y(LeNT) # V2 = Y(L+1sNT) # V1)/(X(L*+1) = X(L))
YY2= (Y (L+1gNT)#V3I=Y (L+2sNT) #V2) /(X (L+2)=X(L+1))
YO (NT)=(YY1#V3 =YY28V1)/{X(L*2)=X (L))
IF (IERR JEQe =4) IPT=IPT + IN
RETURN
IF (P «NE. 0) IPT=IPT +1
DO 185 NT=1,NTAB

YO(NT) =Y (IPToNT)

CONTINUE
RETURN

IFRR IS SET TO THE SUBSCRIPT OF THE MEMBER OF THE TABLE
WHICH IS OUT OF ORDER

IERR=J +1
RETURN
IERR=-3
RETURN
END
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