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ABSTRACT

The reference incidence angle is an approximation to the minimum-loss
incidence angle for a given blade cascade. An empirically derived method
of estimating the reference incidence angle for two-dimensional, plane
cascades has been available for some time. This method incorporates inlet
flow angle as an independent variable and is quite convenient for design
applications. For convenience in analysis applications this method has
been reformulated with stagger angle replacing inlet flow angle as an
independent variable. The new method is presented in graphical form and

as a FORTRAN IV computer program.




REFERENCE INCIDENCE ANGLES IN
CONSTANT STAGGER CASCADES

M. J. Miller and T. Skanberg

Introduction

The reference incidence angle is an approximation to the minimum-loss
incidence angle for a given blade cascade. It has several applications in
the design and analysis problems of axial-flow turbomachinery. 1In design
it locates the center of the low-loss incidence angle interval and is use-
ful as a base point in selecting the design point incidence angle although
it is not always chosen as the design value because of range requirements
or other considerations. 1t has also been useful in the development of
blade-element loss correlations for design (Refs. 1 and 2) and off-design
(Ref. 3) perférmance prediction. The reference incidence angle has also
been used as a parameter in deviation angle prediction methods for both
design and off-design use (Refs. 2 and 4).

An empirical method of predicting reference incidence angles was first
presented by Johnsen et al. (Ref. 2), and was developed by correlating the

plane cascade data of Emery et al. (Ref. 5). Because these cascade data
were obtained with fixed inlet flow angles, i.e., the incidence anglie was
varied by réstaggering the blades, the correlation incorporates inlet flow
angle as a parameter rather than stagger angle (See Fig. 1 for definition
of blade and flow parameters.). This is a pérticularly convenient formula-
tion in design applications where the inlet flow angle is known while the

stagger angle is not. However, in analysis applications the blade row

geometry (including stagger angle) is fixed, and the inlet flow angle varies




significantly over the useful oper-
ating range of the machine. In this
case it is desirable to be able to
predict the reference incidence angle
knowing only the blade row geometry,
particularly the stagger angle, rather
than the inlet flow angle.

A new correlation has been
developed to predict reference inci-
dence angles for constant stagger
cascades. This correlation is based
on and is similar to the original
correlation (Ref. 2) for constant
inlet flow angle cascades, but inlet
flow angle is replaced by stagger
angle as an independent variable.

The new method is presented in graph-
ical form and as a FORTRAN IV computer

program.

Nomenclature and Definitions

Blade-element geometrical and

velocity diagram parameters are defined

in Fig. 1. All symbols are defined in

Fig. 1. Typical double-circular-arc Appendix A.
blade elements and accom-
panying velocity diagram
notation.



The definition of reference incidence angle given in Reference 7 is
repeated here for completeness. Loss coefficient data over a range of
incidence angles are required to define the reference incidence angle as
illustrated in Fig. 2. Here the reference incidence angle is taken as

the midpoint of the incidence

angle interval in which the loss

coefficient is less than twice the

minimum loss coefficient.

Ai y
Aif 2=
-

[ l‘ref l w . ‘ a practical way of approximating

INCIDENCE ANGLE,

25 f ' This definition was taken as
i

LOSS COEFFICIENT, ©
I

the minimum-loss incidence angle,

Fig. 2. Blade-element loss coeffi- and determines it exactly for a symme-
cient data for which a refer-
ence incidence angle may be trical loss coefficient curve,
defined.
Correlations

Constant Inlet Fluid Angle

The low-speed cascade data for NACA 65-series blades (Ref. 5) formed
the basis for the correlation of reference incidence angle presented by
Johnsen et al. (Ref. 2). This cascade flow differs from the flow in real
machines in at least two important features. First; great pains were taken
to maintain two-dimensional flow in the cascades which resulted in an axial
velocity ratio (AVR) of 1.0, while generally AVR # 1.0 for real machines
even at design incidence.  Second, the incidence angle was varied in the
cascade by fixing the inlet fluid angle, Bl’ and varying the stagger angle,
v, while in practice the stagger angle is fixed and the inlet fluid angle

varies. The reference incidence angles obtained with constant stagger angle




LOSS COE

cascades would be expected to differ somewhat from those obtained with
constant inlet fluid angle cascades as noted in Reference 2. This is
iilustrated in Fig. 3 where loss data for constant Bl from Reference 5
is compared with loss data for comstant vy obtained by crossplotting data
from the same source. Based on limited comparisons similar to that in

Fig. 3, the difference in (i and (i ) was expected to be of the

ref)B ref’vy

order of 1 degree (Ref. 2). Because of this small difference, the cascade
data can be used to approximately determine reference incidence angles
for constant stagger blade rows.

To facilitate determination of iref’ the data of Reference 5 were

organized into a correlation (Ref. 2) which expresses iref as a function

. 0 . . . . L.
of Bl’ 5, ¢ , thickness distribution, and tmax/c’ Reference incidence

0.08
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Fig. 3. Variation of loss coefficient with incidence angle at constant inlet

flow angle and constant blade stagger angle (data from Ref. 5).



angle is calculated as

. _ ) o
lref - (Ki)SH(Ki)t(lo)lO + ng (D

where (Ki)SH is a correction for blade shapes with thickness distributions
other than the NACA 65-series, (Ki)t is a correction for a tmax/c # 10%,
(io)lo is the reference incidence angle for a zero-camber, 10% thick
65-series profile (function of ¢ and Bl), and n is the slope of reference

incidence angle vs camber plots (function of ¢ and Bl)' Functional rela~

i ! K
tions for ( i)t’

(1)
)

10° and n are presented graphically in Reference 2.
Suggested values (Ref. 2) for <Ki)SH are 1.0 65-series, 1.1: C-series,
and 0.7: double-circular arc blades. This correlation has been especially

useful in design work where Bl is known frem given or assumed inlet conditions,

. o .
and g, profile shape, tmax/c’ and ¢ are either known or may be computed.

Constant Stagger Angle

Unfortunately, in off-design applications the above method does not
directly yield a unique reference incidence angle for a given blade section
since Bl takes on a range of values, stagger being constant. However, a
unique reference angle can be obtained (Ref. 6) by an iterative procedure
as follows:

1. An initial estimate of iref is made.

2. From the known blade angle and the estimated i a corr

ondin
ref’ &

0
¢
T3

inlet relative flow angle is calculated.
3. Using the calculated relative flow angle and the correlations of
Ref. 2, a new value of iref is obtained and compared with the

estimated value.




4, If the calculated and estimated values of iref are different, the
estimated value is revised and steps 2, 3 and 4 are repeated until
convergence is obtained.

Reference incidence angles obtained this way, although unique, are still

approximations to (ir because the original correlation of Reference 2

ef)y
was based on constant Bl cascade data as mentioned before. Until sufficient
data from constant stagger cascades are produced, this approximation must

be accepted,

A FORTRAN IV computer program called IREF1 was written to perform the
iterative calculation described above. A listing of the program, sample
input, and output is presented in Appendix B.

IREF1 was used to develop a noniterative method of predicting iref for

constant stagger cascades which allows rapid calculation either by hand or

by computer. The expression for iref is

. _ . 0 0,2
Ler = Klgu(® G gy T 0,0 + 1, (89 (2)

which is quite similar to Equation (1) except for the last term. Also

<i@>10y’ nly, and nzy are functions of vy and ¢ while corresponding

parameters in Equation (1) depend on Bl and o. This expression was developed

by the following procedure:

o

i. Using IREFl, systematic calculations of iref were made for 107

thick 65-series blade sections with 0 = ¢O < 750, 0= ys= 700,
0.4 £ g = 2.6. (This required extrapolation of curves in Ref. 2,
so caution is advised in cases where o > 2.0 or Bl > 700.)

2. Plots of i Vs ¢O over the range of vy and ¢ were made

ref
(see Fig. 4).
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3. Parabolas were fitted to the type of data shown in Fig. 4 by the

n and n

- least squares method to obtain values of (lo)lOy’ 1y’ 2v

which depend on vy and o.

The deduced curves of (io)loy are given in Fig. 5 as a function of v

and g. These curves do not pass exactly through the origin because of

the least square curve fit process. Since the (Ki)t function was con-
sidered dependent on tmax/c only in Reference 2, it should be equally
valid for use in this procedure. For completeness Fig. 142 of Reference 2
is reproduced here as Fig. 6. Also the same set of (Ki)SH values, 1.0 for
65-series, 1.1 for C-series, and 0.7 for double-circular arc are recom-
mended. Curves of n and n are presented in Figs. 7a, 7b, and 7c.

1y 2~

Using Figs. 5-7 and given vy, o, and tmax/c’ a unique value of iref can

now be calculated by Equation 2.
The data of Figs. 5-7 and Equation (2) were incorporated into a

simple program to compute iref directly, given vy, o, t /c, and (Ki)SH.

max

The program, IREF2, is documented in Appendix C. A strong word of caution
is in order regarding the use of IREF2 for high stagger, high solidity
blade elements. The data of Reference 2 are presented only for Bl < 70°

and g = 2.0; therefore any i values calculated for geometries exceeding

ref

these values must be used with extreme caution if at all.
To test the closeness and appropriateness of the parabolic fit, values

of 1

cof VETE calculated using IREF1l and IREF2 for the range of v,, @O, and o

considered. These comparisons, together with 12 values of iref calculated
using the curves of Reference 2 and Bl values from IREFl, are presented in

Appendix D. In general the parabolic equation used in IREF2 gives a

value for iref‘which compares closely with the values from IREF1 and Reference 2.
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CAMBER COEFFICIENT, n,

7a.
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STAGGER ANGLE, v, deg

Coefficient of linear camber term in expression for reference
incidence angle of 10% thick NACA 65-series blade section in
constant stagger cascade.
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APPENDIX A
Nomenclature
AVR Axial velocity ratio, V. ,/V
z,2" z,1
C Chord length
i Incidence angle, deg
<im>10 Reference incidence angle for zero-camber, 10% thick NACA

65-series blades in constant inlet flow angle cascade, deg

Reference incidence angle for zero-camber, 107 thick NACA

0" 10y 65-series blades in constant stagger cascade, deg

<Ki>SH Blade shape correction factor

<Ki>t Blade thickness correction factor

n Reference incidence angle slope factor

ny Coefficient of linear camber term in constant stagger reference
incidence angle expression

n, Coefficient of quadratic camber term in constant stagger reference

- incidence angle expression

P Total pressure, psia

D Static pressure, psia

s Blade spacing

t Blade section thickness

v Fluid velocity

B Flow angle, angle between flow, and axial direction, deg

e Blade stagger angle, angle between blade chord, and axial direction,
deg

4] Deviation angle, deg

K Blade angle, angle between tangent to blade mean camber line, and
axial direction, deg

& Blade solidity, c/s

@O Blade camber angle, Kl - Kz, deg P - P

i Total pressure loss coefficient, L Z -

17 P



17

Subscripts

max

min

ref

maximum value

minimum value

reference value

axial direction

constant inlet fluid angle
constant stagger angle
tangential direction

inlet station

outlet station
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APPENDIX B

IREF 1 Program

THI® PROGRAM CACULATES CONSTANY STAGGER REFERENCE INCIDENCE
ANGLFS FOR RLADE SECTIONS WITH GIVEN GEOMETRY., INPUT DATA
CONSISTS OF CAMBER ANGLE, STAGGER ANGLE, SOLIDITY, MAXIMUM
THICKNFSS TO CHORD RATIO, AND THICKNESS DISTRIBUTION

CORRECTION FACTOR.

Ay A1 A2

ALFLIIK, )
ALFZ2{K,J)

ANGSTLIGY
BL{JY
BYPLLIYD

BYP1B(J)
FIREF(IC)
F1010(J)
FI108¢JdsK)
FKI(I)
FrIB{K,Jd)

FRSHACS)D

TIER(IG, TS

10

COEFFICIENTS FNR THE FIREF PARABOLA

LEADING EDGE BLADE ELEMENY CAMBERLINE TANGENT ANGLE,
DEG.

"TRAILING EDGE BLADE ELEMENT CAMBERLINE TANGENT ANGLE,

DEG.

STAGGER ANGLE, DEG.

INTERCEPT AND COEFFICIENTS OF LEAST-SQUARE POLYNOMIAL.
RELATIVE ENTERING FLUID FLOW ANGLE, DEG.

VALUE OF RELATIVE ENTERING FLUID FLOW ANGLE FOR WHICH
INPUT VALUES OF FI10B{J,K) AND SLOPB(J,K} WERE OBTAINED
FROM FIGURES 137 AND 138 OF NASA SP-36.

REFERENCE INCIDENCE ANGLE,DEG.

ZERO-CAMBER REFERENCE INCIOENCE ANGLE FOR NACA 65-(Al10}
~SERIES BLADES WITH 10% MAXIMUM THICKNESS RATIO, DEG.

INPUT VALUE OF ZERO-CAMBER REFERENCE INCIDENCE ANGLE,
CORRESPONDING TO THE VALUES OF BTPLB(J) AND SGMBBI(KI,
OBTAINED FROM FIGURE 137, PAGE 195, NASA SP-36, DEG.
INCIDENCE ANGLE CORRECTION FACTOR FOR MAXIMUM VHICKNESS
TO CHORD RATIO AND BLADE THICKNESS DISTRIBUTION.

INPUT VALUES OF THICKNESS CORRECTION FACTOR, FIGURE
142, PAGE 199, NASA SP=-36,

SHAPE CORRECTION FACTOR, 1.0 FOR 65-SERIES,
1,1 FOR C~-SERIESy 0.7 FOR DOUBLE-CIRCULAR PROFILES.

CAMBER INDEX.

ERROR INDICATOR, IER=0, NO ERROR,
STAGGER ANGLE INDEX.

CARD READER REFERENCE NUMBER.
STORAGE ARRAY FOR IER,

LINE PRINTER REFERENCE NUMBER.
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IS

KDAMP
KKK

M

N

NN

N AN

N1,N2

PHI(IC)
SGMA(IS)

SGMBB(K])

SLOP ()

SLOPA{J,K)

STAR{J KD
STARI{(J)

STAROTJY

THMAXC(KyJ])

THMAXCB(K,J)

KMNC )
XX

YSGM{J}
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SOLIDITY INDEX.

INDEX,

INDEX.

ITERATION DAMPING FACTOR.

CAMBER INDEX.

DEGREE OF LEAST-SQUARE POLYNOMIAL.
INDEX USED TO SPACE OUTPUT.

NUMBER OF POINTS TO BE FITTED WITH A LEAST~
SQUARE POLYNOMIAL.

INDEX USED TO SPACE QUTPUT.

COEFFICIENTS OF CAMBER TERMS IN POLYNOMIAL

EXPRESSIDN FOR REFERENCE INCIDENCE ANGLEs

BLADE CAMBER ANGLE, DEG.
BLADE ROW SOLIDITY.

SOLIDITY; INPUT VALUES FOR (10010 AND N CURVES PAGES
195-196, NASA SP-36.

REFERENCE INCIDENCE ANGLE SLOPE FACTOR, N.

INPUT VALUE OF SLOPE FACTOR, CORRESPONDING TO THE
VALUES OF BTP1B(J) AND SGMBB(K), OBTAINED FROM FIGURE
138, PAGE 196, NASA SP-36.

TRIAL VALUE OF REFERENCE INCIDENCE ANGLE, DEGe.
CONSTANT STAGGER REFERENCE INCIDENCE ANGLE; DEGe
INCIDENCE ANGLE OF UNCAMBERED BLADE SECTIONs; DEG.

RATIO OF BLADE SECTION MAXIMUM THICKNESS 7O
CHORDe

INPUT VALUES OF TMAXC CORRESPONDING TO FKIEB
VALUES FROM FIGURE 142, PAGE 199 OF NASA 3P-36.
ESTIMATE OF MEANS FOR INDEPENDENT VARIABLES IN
LEAST-SQUARE POLYNOMIAL, :

A DOUBLE PRECISION WORK VECTOR.

BLADE ROW SOLIDITYa
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DIMENSTON TMAXCEL,10,SGMA(9) ,ANGST(9),FKSHA(L)
DIMENSION ALFLE1,10 ,ALF2(1,1}

DIMENSION FRI(L),PHI(I0},STARI(1),STARO(L) ,SLOP(L) ,SLOPB(10,9])
IMENSTION TMAXCBIL.7)FKIB(1,7)oBTPL{L),FIO1O0(1),STAR{100,1)

DIMENSION BYP1B(10),SGMBB(9),FI10B(10,9),YSGM{1])

DIMENSION Bl&4)XX{10) s XMNI2),FIREF(L01,A0(9,90,A11(9,9),A2(9,9)

DIMENSION LIER{9,91
COMMON FIREF,PHI »IC KKK
DOUBLE PRECISION XX

READ AND WRITE INPUT TABLES TAKEN FROM NASA SP-36.

READIIT 1159 (SGMBBIJ) ¢ J=1,9)

READ{II,401)(BTP1IB(J) ,J=1,10)

READIIIL 1051 (TMAXCBI1,J} FRIBILsJd)sd=1,T)

DO 10 J=1,10

READIII,1200(FTLI0B(JsKDoSLOPB(JoK) oK=1,9)

WRITELIC, 700}

WRITE{IN, 8200

WRIT LﬁEOglOSB?TMAXCB(I,J’vFKIB(le)1J31v7)

WRITE{IO.800)

WRITE{IO,1151 (SGMBB(JII+4=1,9)

WRITE{ID,810)

WRITE{I0,1251(BTP1B{JI +J=1,10)
WRITE(ID,830)

D0 40 J=1,10

WRITE(IO, 120 0{FI10B(J,K)y SLOPB(J K} 4K=1,9)

READ GECMETRY FOR WHICH REFERENCE INCIDENCE ANGLES ARE
TO BE CALCULATED.

READ{IT 20L)TMAXC(1,1) ,FKSHA(L) '
CALL FITID(TMAXC FKIsTMAXCByFKIB91ls79191)
READ(IT 4013 (ANGST{J) yJ=1,9])
READI{IT,202) {SGMALJ}J=1,9)
READUII,402){PHI(J)yJ=1,10])
WQVTt@%U 7001

RITE{IO,1309

’WﬁﬁﬁE%1@9140)TMAXC(lyl)yFKSHA(l)

ﬂ@ 5@0 i6=1+9

%N““@
RITE(IO, 700}
W@i?&%i@g?ZO)
0O 300 15=149
Do 50 1C=1,10
ALFL(L, iinANGST(IG)+PHI(IC)/2
ALF2{1,1)=ANGST(IG)-PHILIC}/2
NN=NN+1
STAR{L11=0.
KOAMP=3

YEEM{1 ) =SGMALTS)

0001
0002
0003
0004
0005
0006
0007
0008
0C09
0010
0011
0012
0013
0014
0018
0016
0eC17
0018
0019
0020
0021
6022
0023
0024
0025
0026
0027
0028
0629
o030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0651
0052
€053
0054
0055
0056
0057
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Qo058

BEGIN ITERATION FOR CONSTANT STAGGER REFERENCE INCIDENCE ANGLE. oosg

‘ 0060

DO 60 J=1,99 6061
BTPL(YII=ALFL(1, 1)+S?AR(J 1 0062
CALL FIT2D (BTP1,FIOLO,YSGM,BTPLIB,FI10B,5GMBBy10:9,1:10,9,91) Qo663
CALL FIT20 (BYP1,SLOP,YSGM,BTPLIB,SLOPB,SGMBB,10+9+1,10,9:9) 0064
STARO {1} =FKSHA(L)®FKI(1*FICLI0(1) 00ss
STARI(1}=STARD(L}+SLOP(L)*PHI(IC) 0066
IF(ABS{STARI(L)~STAR(J511).LE.0.021G0 TCO 70 ooev
STAR(J+1 ,11=(STAR(J,1 I +KDAMPESTARI(1} 1/ (KDAMP+1]} 0068

60 CONTINUE : 0069
WRITE(ID,840}) COTO

T7C CONTINUE , ooTl
FI{BTPL{1)olEeBTola ANDo(ALFLE1,10sLE-90)} GO TO 75 0072
WRITE (10,710} 00TE
NN=NN-1 0074
NNN=NNN+1 Gcors
N=1 ooTe

© GO TO 95 0T
75 N=N+1 0078
; oeTe

WRITE OUT GEOMETRY AND CORRESPONDING REFERENCE INCIDENCE ANGLE. CoB0G

’ 0081
IF{{NaNEollVoANDs (NoNFo21) o ANDe (NoeNEs31)oANDoe (NaNEs41} cosz

"X oANDe(NoNE.51).ANDs {NNNsNEs5)} GO TO 80 0083
WRITECIO,710}) 0084
NNN=NNN+1 0ess

IF ({NoNEo511.AND.{NNN.NE.6}}) GO TO 80 0o8s
N=1 - 0087
NANN=1 oose
WRITE(IC, 7001} o089
WRITE(IO,720}) 0690

80 WRITE(IO,730} STARI(lD,ANGST(IG),PHI(IC),SGHA(ISl ALF1{(1:10, 0091
X ALF201,1),BTPL{1),FKI(L),FIOLO(1),SLOP(L]} 0092
FIREF(IC)I=STARI(1} 0093

50 CONTINUE ' ' 0094
098

FIT M~DEGREE LEAST-SQUARE POLYNOMIAL TO CURVES OF REFERENCE 0096
INCIDENCE ANGLE VS CAMBER ANGLE FOR EACH COMBINATION OF STAGGER ooe7
ANGLE AND SOLIDITY., ULSQ IS AN ISU LIBRARY SUBPROGRAM WHICH o009
USES THE LEAST-SQUARE METHOD OF FITTING EQUATIONS TO DISCRETE 0099
DATA., IT CAN BE REPLACED BY OTHER SIMILAR STANDARD SUBPROGRAMS. 0100
cLo1

95 HM=2 0Lloz
XMN(LI=PHI(NN} /2. G103
KMNI{2)=PHI(NNI*PHI(NN}/2 0104
KKK=0 0105
CALL ULSQ{NN,MsByXMN, XX,—Io.OOOI,IFR) 010¢
AGUIG,1S1=B{1} olo7
AI(IG,1IS)=B(2) 0108
A2(1G,1S)=B(3} ~ 0109
IIER(IG,ISI=IER GL1O
NN=0 ‘ 0111

300 CONTINUE ‘ o112
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WRITE OQUT INTERCEPT AND COEFFICIENTS FOR LEAST-SQUARE
POLYNDMIALS.

WRITE(IO,T0O0)
WRITE{ 10,850}
N=0)
DO 310 IG=1,9
DO 310 1S=1,9
N=N+1
IF{IN.NEs10) s ANDo (NaNEo19) 6 AND.GN.NE.ZB! ANDo (NoNEo37}
X 2 ANDe. {NaNE.463) GO TO 310
WRITE{IO, 7107}
I {{N.NEs46}) GO TO 310
N=l
WRITE{IO,700)
WRITE{L0,850) ‘
310 WRITE(IO, 110 IIERCIG,ISIsANGSTIIG) sSGMA(IS) AO{IGIS)AL(IG,1IS),
C1AZ{IG, 1S
11 @GFMA?§§49ZF10.393F15 10»
100 EORMAT{5F10e&)
105 FORMATISF10.3)
115 FORMAT(9FB8.3)
120 FORMAT(8F1063%
125 FORMAT{10F6.1)
190 FORMAT(® TMAXC FKSHA® /)
140 FORMATIZF10.4/771)
IR0 FORMAT(ISG) '
201 FORMAT(ZF1042})
202 FORMAT{9F8,2)
407 FORMATI(10F842)
407 FORMATILOFB.2)
TOO FORMAT{IHLI
TIC FORMAT(IH
TP0 FORMATLY S IREF STAGGER CAMBER SOLIDITY ALF1 ALF2 BTP1
X FKI FI0LlO0 SLOP® /)
THD FORMATIFTol9F9e29FB8029F100293F70292FT23,F% 4)
800 FORMAT(/® INPUT DATA:s SGMBBI{LI,L=1,9°)
810 FORMAT(/® INPUT DATA: BTPIBI(K}, K=1,107}
820 EORMAT(/¢ INPUYT DATA: TMAXCIK] FKIB{K} K=l,7)
830 FORMATIZ® INPUT DATA: FIL10BIK,L),SLOPB{KsL)y K=1le10, L=1,9°)

B4 FORMATI/? ' CONVERGED SOLUTION FOR IREF NOT OBTAINED IN 99 ITER
KATIONS® /)
850 FORMATI® TER STAGGER SOLIDITY InNCo10e N1
X (AFANA
sToP

END

0113
0li4
0115
0116
0117
o118
0119
g1z0
c121
0122
0123
0l24
0128
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
0152
0153
0154
0155
0156
0157
0158
0159
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SUBROUTINE SRT(NsM,X)
SRT IS A SUBPROGRAM REQUIRED BY ULSQ.

DIMENSION X{1) ,FIREF(10F,PHI(10!
COMMON FIREFPHI IC KKK

KKK=KKK+1
IC=KKK
X{Ly=FIREF{IC)
X{2)=PHI(IC)
X{3i=X{2¥*X{2}
RETURN

END

0160
OLb61
0liez
0163
0le4
0165
0l6é
0167
0ies
0169
0L70
0171
0Ll72
0173
0174




[eEnkel

&y

lala

[ N

10
11
12
13

o

3

14
500
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SUBROUTINE FITID(XyY9XByYByJPKP,I,K)

3-POINT LAGRANGIAN INTERPOLATION FOR Y=FCN{X) FROM

DATA TABLES XB,YBe. XB-ARRAY VALUES ARE ARBITRARILY

SPACEDy, MONOTONE NON-DECREASINGe JP IS GIVEN NUMBER
OF X8- OR YB-ARRAY ELEMENTS

DIMENSTION X{1,10 Y (L) oXB(L,7),¥B(1,7)

~20311,11,14
~3114,12,12
-20013,13,14
::EQJP
B,KP

g}@wzrmw@w

@iﬁ
s

J
M=
K =M
TR, J1=XBLI4L)I2,241

CONTINUE

K@ K§QE§L 2)

§2xx%§§gt

YOI e IR ) =X1 VR { XK ) =X2 0k YBUI L =2}/ {IXO-X1 I %{X0O-X2]}}

@%§X Kod b =X2 ) {X{KyII=XOI*YB(I L-1)/0(XL~X2)%{X1=XO0))

§K§gg“XO)*(X(KyJS-Xl)*YB(I L)/ IX2-X0he{X2-X1})
Q&TJQM
WRITE(IO,500014P4KP

FORMAT{L0OX,® INCORRECT ARRAY SIZE IN FITID, JP=7,12,° KP=%,12)

sTop
END

0175
0176
0177
0178
0179
0180
0181
0182
0183
0184
0185
0186
0187
0188
0189
0190
0191
0192
0193
0194
0195
0196
0197
0198
0199
0200
0201
0202
0203
0204
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SUBROUTINE FIT2D{X Vs ZoXBoYBeZB; IPyJIPoJdL,1QsJQ,KQ}Y

3-POINT LAGRANGIAN INTERPOLATION FOR YeFCN(X,Z
FROM DATA TABLES XB,¥YByZBo XB-AND ZIB-ARRAY VALUES
ARE ARBITRARILY SPACEDy MONOTONE NON-DECREASING.
IP,JP ARE NUMBER OF ELEMENTS IN XB,;ZB ARRAYS,RE~
SPECTIVELY.

DIMENSION X(1),Y(13,Z(1},YST(3)
REAL XB(IQI,YB(IQ,JQ)ZB(KQ)

10=6
1F(IP-3115,10,10
10 IF(IP-20111,11,15
11 IF(JP-3)15,12,12
12 IF(JP-20113,13,15
13 IF(JL=-20114,14,15
14 DO 6 N=1,JL
DO 1 M=3,1P
1=M
TF(X{N)-XB(1112,2,1
"1 CONTINWE
2 DO 3 M=3,4P
J=M
CIF(Z(N}=ZB(d))b,4,3
3 CONTINUE
4 X0=IB(J-21}
X1=28(J~1})
X2=28B(J)
DO 5 K=1,3
L=T+K
YO=YB(L=3,J4-2)
Y1=YB(L-3,J-1)
Y2=YB(L-3,J) ,

5 YST(K)=(Z(NI=XLI*(Z(N}-X2)%YO/({XO-X1)%(X0-X2))
1+ (Z(NI=-X2)%{ ZIN)-XO %YL/ ((X1-X2)*(X1-XO0))

24 (ZINI=XOJ%(Z(NI-X11%Y2/ {{X2-X0) *(X2-X1))
X0=XB{I-2)
X1=XB(I~1}
X2=XB(T) .

6 Y(NI=(X(N)=XLI%(X{N)=X2)%YST(1}/ ((XO-X1}*(X0-X2))
T4 (XINI=X2)%( X{NI=XODHYST(2)/((XL-X2)*(X1=-X0D)
2+ (X(NI=XC)*(X(N)=XLI*YST(3)/((X2-XO}*(X2-X1})

RETURN
15 WRITE(IO,500)1P,JP,JL
500 FORMAT(10X,® INCORRECT ARRAY SIZE IN FIT2D, IP=',12,°% JP=°,12,° JL
1=%,12)
sTOP
END

0208
0206
Qz07
gzoe
0209
0210
0211
0ziz
0213
0214
0z15
gzlé
G217
ozlge
0219
0220
gzal
Gzz2
0223
G224
Gazs
0226
0227
0228
0229
0230
0231
C23z
0233
0234
0225
0236
0237
0238
0239
0240
D241
G242
0243
0244
0245
0246
D247
0248
0249
0250
025l
0z252
0253
0254
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Input Data

Input consists of tables derived from Figs. 137, 138, and 142

of Reference 2, tmax/c’ (Ki)SH’ ¢O, v, and o. A listing of data

cards used to develop Fig. 4 are listed on the following page.
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Qutput

Gutput corresponding to the input data given on the previous page

is presented on pages 29~50. The first group of output is simply the

tmax/c’ (10)10, n, Bl, and ¢g. Next iag 1s

. o
given for specified v, ¢ , and tmax/c = 0.1. The last group of output

civeg a table of (io)lOy’ nly’ and nZY for the indicated v and ¢ values.

o
&



29

INPUT DATA: TMAXCIK] ,FKIB(K) K=1,7
G.rop 0.000 0.020 0:.334 D, 040
e, 08h Ne 903 0,100 1.000 0,120

INPUT DATAz SGMBBILD) L=1,9
0,400 0,600 0,800 1.000 1. 200 1,400

INPUYT DATAz BTP1B{K), K=1,10
0.C 10,0 20,0 30,0 40,0 50,0 550 60,0

INPUT DATA: FILOB(K,L},SLOPRB{K,L), K=1,10, L=1,9

0. 000 ~0.050 0,000 ~0e065 0,000
. 000 ~0e030 0,000 ~0.02% 0.000
.00 D,N0G

fe 28N "90088 0.500 “'90073 @@680
1.000 ~0,040 1.130 =~3.030 1300
7050 Q.000

0. 650 ~0,130 1.000 ~0.107 1300
1.9%0 0,055 26250 ~0s 041 20550
4,100 0,700

C, 950 ~0.180 1450 “Qel& b 1930
2.R50 -0.079 3.350 ~0o 060 3,820
6. 200 -0.000

la260 ~0s 235 1,900 ~0,193 20580
30800 "Cc}lz 49450 “‘0@087 50@70
8320@ —0‘010

1. 850 ~06 298 2:320 ~0,250 3:120
40700 ’00151 505@@ "’00125 6@280
10.200 ~0,030 ,

1690 ~063235 20520 ~0,283 36400
£.,10C -0,178 6000 0,152 6o 860
11.270 -0 080

1le ane "00 372 Le 700 "0@320 3@&3@
Eeo500 ~0,210 6430 ~De182 Ta 420
1200‘50 "Qmﬂ?g

26000 ~0s460 3,000 ~0e416 4,020
&4 0G80 -0,300C To100 ~0.268 8.100
13,100 ~0:135

2. 100 -0,520 3:150 0482 4,150
b 307 ~0e375 7300 =0s331 8.350
13600 -Ne,17%

THMAXC FISHA

" 1000 1.G000

1.600

0. 589
1,080

T0.0 750

~0e040
~-0.020

“'0006i
"’00022

"00088
~(.028

"Ge 12@
~0e 045

~0.162
~0e. 069

-0.212
"0@ 106

"00242
*‘@@ 131

~0.,277
"0@ 161

-0e375
~0e24&2

~0:458
-0.300

2,000

0,060

2. 600

0. 000
0.000

0. B00
1:640

1.600
3,200

2,400
b4 T8O

30,200
62340

3,900
T 860

46250
8.610

4,580
9320

8,100
10,100

5,250
10450

DTT2

~0.C36

“”'ﬁ«f: o5l
"“’@&s @ﬁgj

”@@@?g

~0.012

~0s100
~0.020

5
i

RN
4

3 =

I S
(e 03
-0 180
“’*ﬁ}@ @é}@

~0208
m@@ Gan

w0o 241
~0s120

~0e33

~0e 190
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TREF STAGGER  CAMBER  SOLIDITY ALF1 ALF2 BTP1 FRKY FI010 sSLoP
My i, 00 0.00 0,40 0,00 «0,00 0.00 1.000 0.000 -~0,0%500
ve 7 0. 00 5. 00 0. 40 2,50 ~-2.5C 7.31 1,000 0.08% -0,0%584

-1, 5 $.00 10. 00 0. 40 5,00 ~5,00 45,51 1000 0D.164 ~0,0666

“‘E,m"”\ @asﬂ@ 20000 nQJQG %Ocﬂ@ “3@500 8*67 1.000 0:?}@6 "0.0827
2o & T, 00 3n,00 Dot 15,00 -15.,00 1250 1.000 0.430 -0.C981

00" 40,00 D.40 20,00 =20,00 16,06 1,000 0.537 -0.1129
O, 00 50,00 Dol 25,00 =2%.00 19,29 1,000 0,630 -0,1269
Q.00 60,00 fo 40 3D, 00 =30.00 22,28 1.000 0.7i8 =~0,1407
.00 70,00 040 35,00 =35,00 25,01 1.000 0,800 -C.1541
0, 00 75, 00 0,80 27,50 =37,5%50 26,30 1,000 0,839 -~0,1608
s 1 0, 00 0,00 0,80 0,00 =0.00 0.00 1.000 0,000 -0.0450

‘“’{3@1 @m@@ 5000 Cﬁé@ 2@50 "ZQSQ 2@3?‘ 1100“ 001}9 "000511

~MNe 3 000 10,00 0,60 5,00 -5%.00 beb6T 1,000 0s233 -0,0573

w09 Pa 00 20,00 0.60 10,00 -10.,00 9,06 1,000 0,453 ~-0.0701

«1s8 C.T0 30,00 060 15,00 =15.00 13,18 1.000 04659 =-0.0832

=G 0 O,T" 40,00 0ob60 20,00 =20.00 17,02 1,000 0,851 -0,0962

g & 0.,C0 50, 00 060 25,00 «25,00 20,59 1.000 1,028 -0,1091

-Hhel Ne 0 60,00 0.60 30,00 =30,00 23,89 1.000 1.18L ~0,1216

i 0. 00 T0.0C D, 6N 35,00 =35,00 26,97 1.000 1.319 ~0,1336

-8, 1 0,00 75,00 0, 60 37,50 =37,50. 28,43 1.000 1.382 =-0.1396
SR 0. 00 Q.00 D. 80 0.00 =0.00 D00 1,000 0,000 =0,0400

e ™ 0. 00 5,00 0. 80 2.5850 =2.50 2:46 1,000 0.173 -0.N&46

‘*3@>? @@@@ 104@0 0@80 5@00 "5000 I#Q 86 RQOOO 00338 ’0.0'{?g#

‘*“@w: ?‘w@@ 200@0 0@80 1@@00 '&@m@ﬂ 9.46 1@600 006‘{65 "000597

~1ed 0. 00 30,00 0080 15,00 =1%,00 13,82 1,700 0.924 ~0.0706

=291 g.C0 40,00 0,80 20,00 =20,00 17,92 1,000 1.176 ~-0.0819

-3 3 C.CO 50.0C DeB0 25,00 =25,00 2175 1.000 1,410 =-0,0932

wls o & Os 00 60.00 0.80 30,00 =30,00 25,38 1,000 1.638 -0.1046

~Ge 3 0.C0 70.00 0,80 25,00 ~35,00 28,76 1,000 1.851 -0,1158

=Tel 05 00 75, 0C 080 37050 ~37,50 30,36 1,000 1,952 -0.1213
Be 0,00 0,00 1. 00 0,00 ~C.00 0.00 1,000 0.000 -0,0360
0.0 000 5,00 1,00 250 ~2.50 2.50 1.000 0,200 -0.0392

W?mw @a@m }0@00 10@0 So@@ "{5@00 5@09@ 13000 00398 "’000427

-0 2 e DO 20,00 100 10,09 ~10.00 9,79 1,000 C.783 =~0.0506

wfy b 000 30,00 1,00 15,00 ~15,00 14038 1,000 1.150 <-C.0595

~1e3 0.00 40,00 1,00 20,00 =20.00 18,76 1,000 1,500 ~0.0691
=2l . CC 50,00 1,00 25,00 -25,00 22.87 1,000 1.829 ~0.0793

“3e3 0. 00 60,00 1.0 30,00 =30,00 26075 1,000 2,140 -6, 0901
by ¥ 0,00 T0.00 1,00 35,00 =35,00 30,36 1,000 2.429 ~-0e1011

-5 94 C. 00 75,00 1,00 37,50 =37,50 32,08 1,000 2.566 ~0.1067
Ga N G, 00 0,00 1,20 0,00 =000 0,00 1,000 0,000 -0.0300
0s1 0.00 5. 00 1. 20 2,50 ~2,50 2.59 1,000 0.266 ~0,0321
f}@? @m@@ EOCQF 1020 5@@@ “5@(‘@ 5@ 36 1.000 00522 “'0@@3@'5
o2 8, 00 20,00 120 10,00 ~10.00 10,20 1,000 1.019 ~0o0402
Dsl 0. 00 30,00 1,20 15,00 =15%,00 15,07 1,000 1,488 ~0,0470

e 3 .00 4N ,00 1.20 20,00 =20,00 19,76 1,000 1,928 ~0.0546

- 9 0. 00 50,00 1,20 25,00 =25.00 24,15 1.000 2,329 ~0,0639

=1a8 1, 0O 60.00 1,20 20,00 3000 28+26 1,000 2,697 ~0.0742
29 0,00 70.C0 1,20 35,00 =35,00 32,10 1,000 3,045 -0.,0852

-y B LERAN 75,00 1.20 37,50 -37.50 33.9L 1.000 34,216 =0.0908
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TRFF STAGGER CAMBER SOLIDITY ALFI ALF2 BYP1 FRI FI0I0 SLOP
0e 0 0, N0 0,00 1.40 0.00 ~0.D0 0.00 1,000 0,000 -0.02%0
0e2 0. 00 500 1e40 250 =2,50 2:66 1,000 0.301 -0.0237
Ce3 000 10.00 1o 40 500 ~5%5,00 532 1.000 0.603 -0,0269
fe b 0,00 20.00 140 10.00 -10,00 1057 1.000 1.194 ~0.030%
Oe7 0.00 30.00 140 15.00 ~15.00 15,68 1.000 1.768 ~-D.,035%
Cab 0,00 4000 1e40 20,00 -20,00 20.63 1,000 2.320
o 0. 00 506 0G0 140 25,00 25,00 25%.33 1.000 2.838

-062 0,00 60 N0 140 30,00 -30.00 29.77 1.000 3.32%

~1e1 0,00 T0. 00 1e48 35,00 ~-35.00 33,92 1.0C0 3,781

-1e6 0. 00 75. 00O 140 37,50 ~37,%50 3589 1,000 3,998
0.0 0,00 0.00 160 000 ~0.00 0.00 1.000 0.000 -0.0G2090
0.3 0,00 5. 00 le &0 250 ~2.50 2:75 1.000 0263 -0,0202
005 00@0 10000 1560 5006 '—500(3 50 50 1.”00 0072§ “@@ﬁ?ﬂ}&
1.0 0,00 20,00 160 10,00 ~10,00 10.96 1.000 1.423 ~0Q.0224
1.2 Ne 00 30.00 160 15.00 -1%.00 16.32 1,000 2.0%96 -0.0283
1.5 0,00 40, 00 1.60 20,00 ~20,00 21.54 1,000 24744 -0G.0299
1.5 0. 00 50,00 160 25,00 =25,00 26.47 1.000 3.37C -~0.0378
1e1 0.00 60,00 1.60 30,00 -30,00 31.210 1,000 3,959 ~0.0473
N5 0,00 T0.00 1.60 35,00 ~35,00 35,49 1.000 4,509 ~0.0872
sl 0.CO 75.00 1.60 37,50 ~37a5850 37,56 1,000 4,767 ~0G,0622
0.0 0,00 000 2000 0.00 ~0.00 0,00 1.000 D.000 ~0.0100
Co b 000 5. 00 2. 00 2650 ~-2.50 2:92 1,000 0,487 -~0.0098
0-9 0,00 10,00 2,00 5. 00 ~-5.00 5486 1.000 0.971 ~0,0098
1.7 .00 20.00 2:.00 1000 ~10.00 11,70 1.000 1,910 ~0.0102
205 N, 00 30,00 2:.00 15,00 —15.00 1746 1000 2,811 ~0.0113
3.1 000 4C.0C 2,00 2000 ~20,00C 23,12 1.000 3,691 ~0,0139
266 0,00 50. 0C 2,00 25,00 -25.00 28.62 1,000 4,561 -~0,0185
3.9 0,00 60,00 2,00 3000 ~30.,00 33,85 1,000 5.382 -0C.0253
37 0. 00 70.00 2,00 35,00 «35,00 3B,72 1.000 64142 ~0.0243
3.5 C.0N 75.00 2.00 37,50 ~37.50 41,02 1,000 6,497 ~0.0396
Be0 0«00 0,00 2+ 60 0-00 ~-0.00 0.00 1,000 0.000C 0.0000
b D00 5.00 2060 2:50 ~2.50 3:13 1,000 0a.641 G.0000
13 0, 0N 10.00 2060 5,00 ~5,00 6,28 1,000 1.286 C.0000
206 0. CO 20.00 2.60 10,00 ~10.00 12.57 L0000 2.576 00000
369 0. 00 30.C0 2s860 15,00 =15.00 18,85 1.0N0 3,864 0.0000
5o 2 G, CO 40,00 2.60 20,00 ~20.,00 25,16 1.000 35,177 00000
6. % 0,00 50,00 2:60 25,00 ~25.00 31.43 1,000 €.493 -~0,0008
T3 0.00 60,00 2.60 30,00 ~30.00 37,28 1.000 7,668 ~0,0063
T ¥ 0. 00 70,00 2,60 A5,00 -35.00 42,73 1.000 8,745 ~0G,01450
78

0.00 75, 0C 2,60 3750 ~37.50 45,29 1.000 9,258 -0,01932




i

£

TREF  STAGGER  CAMBER  SOLIDITY ALF1 ALF2 BTP1 FKT Fiol0 stop
ta2 5. 00 0.00 e 40 5600 5,00 5017 1,000 0.187 ~-0,0692
“De 1 5,0 5«00 0. 40 7o 50 2.50 Te38 1,000 0.263 =0,N777
e B 5,00 10,00 0.40 10.0C -0,00 948 1.0M0 0,333 ~3,0859
~1o b 56 00 20,00 Ce40 15,00 =5.00 13,43 1,000 0,459 -0,.1020
-3, 5,00 30,00 0s40 20,00 =10,00 17,07 1,000 0.567  -0.1173
‘“”&‘fw'g? Ka»m@ @Oogﬂ Ool?n 25¢OD "15@0(\ 2@04‘@ 1@00@ O@ééz -001318
TR B 0 506720 Co40 30600 -20,00 23,44 1,000 0,753 -0,1463
-8 8 EFRSIN 60,00 040 35,00 =25,00 26024 1,000 0,837 -0.1603
1.2 . 00 T0.00 040 40,00 =30,00 28,77 1,000 0.913 =-0.1734
?2@‘”’: %@OQ 750(‘0 @oé@ 1420 50 ""BZQ 5@ 2@996 10000 09949 “"ﬂol‘qu
a3 5,00 G.N0C 0. 60 5.00 5.00 5026 1,000 0.263 ~0.0590
0.0 5,010 5. 00 Ne &O T 50 2o 50 754 1.000 0,377 -0,065%
s 2 5,00 10,00 0.60 10,00 -0,00 978 1,000 0,489 -0,0723
“Lall 5o 00 2000 060 15,00 =5,00 14,00 1,000 0,700 -0,.0859
-2s 1 5,00 30,00 0s60 20,00 =10,00 1793 1,000 0,897 -0.0995
“3e 5. 00 40,00 060 25,00 =15,0" 21,58 1,000 1,074 -0,1128
~Sal 5,00 50,00 0o 60 30,00 =20.00 24.96 1,000 1229 -0,1257
~Ge G 5,00 60,00 0e60 35,00 =25,00 28,09 1,000 1,369 -0,1381
=G 0 5. 00C 70,00 0,60 40,00 ~30.00 30,98 1,000 1.494 =-0,1502
N 2 5. 00 75,00 0,60 42.50 =32,50 32.34 1,000 1,555 00,1563
Oa & 8,00 0,00 0. 80 5. 00 S 00 536 1000 0,372 ~n,050%
0e73 5, C0 - 5,00 0. 80 Ta 50 2+ 850 Te75 1,000 0.532 =~0,0887
0.t 5,00 10,00 Go80 10,00 ~0,00 10,05 1.000 0,683 -0,0611
-0 B 5. 00 20,00 080 15,00 ~5,00 14.53 1,000 0,968 -0,0725
~1e3 5. 00 20,00 0080 20,00 =10.00 18,71 1,000 1.224 =0,0842
-2t 5,00 40,00 0.80 25,00 ~15,00 22,63 1,000 1.465 ~0,0959
-3 7 5,00 50. 00 080 30,00 =20,00 26432 1.000 1,697 =0,1076
“552 5,00 60,00 0,80 35,00 =25.00 29.78 1.000 1,916 =0.1192
“”?@i 53@5"30 70-00 0080 @0@0@ ‘BOoOC 32093 1.000 20113 ‘001313
-8 1 5,00 75,00 0,80 42,50 «32,50 34,41 1,000 20205 =0.1373
“\&sf"* m‘«g@ﬁ OQOO 1@00 5@0@ 5&:0@ 504‘2 10000 304‘3" “0.@4’34
Ty b G 00 5000 190@ 7@ 50 2» 50 7»88 1@000 00631 “000473
D3 T BL00 10,00 1.00 10,00 ~0.00 10.30 1.000 0.824 -0.0515
e 5,00 20,00 100 15.00 -5.00 15,00 1,000 1.200 -0,0607
~0eb 5, 00 30,00 1.00 20.00 =-10.00 1944 1,000 1.556 =0,0707
~Le b 500 4000 1.00 25,00 =15,00 23,65 1,000 1.892 -0.0814
w2al 5,00 50, N0 1.00 320,00 -20.00 27.60 1,000 2,208 ~0.(926
“3e 7 5.00 60,00 1.00 35,00 ~-25.00 31.28 1,000 2.502 -C.1041
-8 @ Se TN 70,00 1.00 40,00 -30,00 34,70 1,000 2.776 =~0.115%
e 2 5,00 75,00 1o 0N 42,50 ~32.50 36,32 1,000 2.905 =0,1213
5,00 0.00 1.20 5000 5,00 554 1,000 0a.560 =~0.0349

3 %, 00 5,00 1.20 T 50 20 50 811 1,000 06815 =0.0377
{ 5,00 10,00 1,20 10,00 =-0,00 10,64 1,000 1.062 «0,0608
Mo & 5. 00 20,00 120 15,00 ~%5.00 15.57 1,000 1535 ~0.C477
P 5a00 30,0C 120 20,00 =10.00 2030 1,000 1.978 -nN,0556
-0 2 5,00 40,00 1,20 25,00 =15.00 24,79 1,000 2.387 =-0.0654
10 5600 5000 120 30,00 =20.00 28.96 1.000 2,759 ~0,07561
w 2ol 5. 00 &0, 00 1,20 25,00 =-25.00 32,88 1,000 3,118 -0,0876
-2 5 5,00 T0.00 120 40,00 ~30,00 36,51 1,000 3.463 ~0,0995
oy 3 5. 00 75,00 1o 2C 42,50 32,50 3822 1,000 3,628 =~0.105%
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STAGGER

Be 01
5. 00
S« 07
5. 00
500
5. C0O
5. Q0
5,00
5. C0
5.00

5000
56 CN
5.00
500
5,07
5,00
5. 70
5.C0
5. 0N
5,00

8, 00
50 00
5. 0C
.00
60 Gn
5.00
5e00
5. C0
5.0C
5,00

5,00
5,00
5o G
5,00
5,00
8,00
5,00
8, 00
5,00
Soﬂn

CAMBFR

0.0ﬁ

5,00
1C.00
20,00
30.00
40,00
50,00
60,00
70,00
TE.C0

0. 00

5600
in.00
20,00
3C.00
40,00
50. 00
60.00
70,00
75.00

0.00
5,00
10.0C
20.00
3000
4000
506 NG
60,00
7000
75.00

0.00

5.00
1¢. 00
20,00
30.00
53‘00 oly;
5000
60,00
70,00
75,00

SCLIDITY

1o &0
1e 40
de40
140
1+ 40
1.40
1s40
1a.40
1640
1. 40

1,60
1. 60
1. 60
1,60
1,60
1.67
1.60
1. 60
Ls60
1e 80

2,00
20,00
20 00
2,00
26 00
2. 00
2.0C
2600
2,00
2» 00

20 60
20 60
20 60
22 60
2660
26 60
2. 60
2060
20 60
2060

33

ALF1

5. 00
T.50
10.00
15. 00
20. N0
25,00
30. 00
35,00
40,00
&20 50

5. 00
T 50
10,00
15, G0
20. 00
25.C0
30,00
25,00
40,00
42,50

5. 00
750
10. €0
15. CO
20,00
25. 00
20.00
25,00

40,00

426 50

5. 00
Te 50
10.00
1500
2000
25,00
30,00
35.00
40, 00
42,50

ALFZ

5.00
2e 50
-0 00
"'5@00
”3@@@0
"'1 50@0
=206 00
-25.00
=30 00
=32+ 50

5000
2. 50
"Ce OO
-5, 00
-10.00
~15.00
-20600
-25.00
~30,00
~32, 50

5. 00
20 50
""0@ Oﬂ
"5& GO
~10.00
"1 5 00
-206 80
"'2 5000
"32& 50

5. 00
2050
"'QQOO
"SQGO
'1@90@
~15.00
~20.00
"25.00
"300@0
=32 50

BTPL

563

8.28
10.92
16,08
21.08
25.83
30.34
34,58
38.52
4038

SoTh

8549
11e21
16,60
21,86
26.87
3160
36.04
40021
42,15

597

8.91
11.82
1759
23,28
28083
34012
39,09
43061
45,70

Gefl
1257
18.85
25.16
31l.44%
37.35
42,88
48,02
50042

FKI

1.000
1,000
1.000
1.000
1.000
1.000
1,000
1., 000
1,000
1. 000

1,000

1,000
1.000
1,000
1.000
1.000
1. 000
1.000
1,000
1000

1000
1. 000
1.000
1,000
1. 000
1.G00
1.000
1.000
1. 000
1.000

1.000
1.000
1.000
1.000
1,000
1.000
1,000
1.000
1.000
1.000

2,388
3,853
4o287
45691

CaT53
To.107
i@‘*’?gs’ﬂ‘
20131
2o TBE
3. 420
4o 021
4 578
5096
53364

0,989
1a&&5
1929
2,832
A, 716
4,594
5425
6.198
6.893
Te212

1,286
1.920
2,576
3,864
5,177
60495
Ta67G
8,777
9. 804
10,284

=~0.0627
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P B
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~5s 3
=Ts 5
-9, a
12.5
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H
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i
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P

%

10, C0
10,00
10.00
1000
10,00

100N

10,00
10,00

10,00

10,00

10,00
10,00
10, T0
10. 00
10. 00
10,00
10.0C
10,0

1000
10,00

1070
10,00
1. 00
1000
10,00
10,00
10,00
10,00
10, 00
10,00

10,00
1000
10,00
10, 00
10.00
10,00
1000
17,00

CAMBER

0,00
5,00
10,00
20.00
30,00
41, 00
50,00
60,00
0,00
75,00

0.N0
5,00
10,00
N, 00
20, M0
40,00
50,600
6N, 00
70,00
75,00

G, N0
1C¢.00
20,00
20.C0
40,00
50,00
60,00
70,00
75,00

Coe N0
5,00
10.00
20,00
30,00
4C,0C
50,00
60,00
70,00
75.00

0,00

5,00
10,00
20,00
30,00
40,00
50,00
50,00
70,00
75,00

SOLIDITY

0. 40
O'#O
0. 460
0.40
OsIQO
001&@
0. 40
Ng &l
Qo 40
0.40

0. 60
Co60
0,60
0o 60
0. 60
Q. 60
00 6ﬂ
0. 60
C. 50
0,60

0, 80
0,80
0.80
0. 80
.80
0o 8D
0,80
0. 80
0. 80
0,80

1. CO
1.00
1.0
1.C0
1. 00
1.0C
1.00
1.00

1. 00

1.00

1o 20
1.20
1.20
1020
1,20
1. 20
1.2C
1.20
1.20C
1.20

34

ALFY

10,00
12,50
15,00
20,00
25,00
20, 00
35,00
4,00
45,00
476 50

10.00
i1z.50
15,00
20,00
25,00
20,00
25,00
40,00
65, N0
47, 50

10,00
12.50
15.00
20.00
25,00
30,00
35,00

40,00

45,00
4750

1N, 00
12,50
15,10
20,00
25,00
3000
35, 00
40 07
45,00
476 50

10,00
12,50
15,00
2000
25,00
30, N0
35,010
40,00
45,00
47, 50

ALF2

10,00
Ts 50
5.00

“0@ On

-5,00

"‘. 00 Of
“"1 5& @O
-20,00
"25@ @0
~274 50

10,00
7o 50
5. 0C

~0o 00

“500@

=10 00
“15@@0
-20.00
“250 0o
“27@ ‘50

1C. N0
7o 50
5. 00
"Ou On
“”SaGU
~10,00
"'1 50 0@
""200 OO
-25,00
‘27@50

10,00
T 50
56 00

-0, 00

“5@@“

"1 0& on
""E 50 ﬁﬂ
-20.00
-25,00
""2?@ 50

10,00
Te 50
5. 00

=~0,00

“‘50@@

~-10,00
"E 5000
-20,00
=285, C0Q
‘2?@ 5@

BYP1

10.353
12045
14,44
18.18
21.59
24,70
2753
30,13
32,50
33.61

10.51
12,71
14.87
18.90
22.6%
26,09
29.28
32,21
34,91
266 17

10,71
13.02
15.25
19.55
23,58
2733
30. 84
Bb4oN4
36,99
38037

10.86
13025
15.61
20.15
26046
28048
32+ 24
35,72
38.95
40047

1110
13,61
16.09
20,89
25043
29.71
33, 70
37.41
40,83
42046

FKI

1.000
1. 000
1.000
1.700
1,000
1,000
1.M700
1.000
1,000
1,000

1.000
1. 700D
1.000
1,000
1,200
1.000
1. 000
1,000
1000
1.000

1,000
1,000
1. 000
1.000
1,000
1,000
1.N00
1.200
1.000
1.000

1.000
1,000
1000
1. 000
1,000
1,000
1. 000
1.000
1,000
1.000

1.000
1,000
1,000
1,000
1000
1.000
l. 000
1.000
1. 000
1.000

FIO10

0261
0,428
Ce4B9
0,599
0e 698
Na791
0.876
Ca954
1.027
1,061

Ce526
Co636
Oe723
D.945
1124
1.280
1.419
1.550
1.671
1728

0.726
0.873
1.013
1.273
1.524
1.761
1,983
20182
26364
2450

0,869
1.060
1.249
1.612
1,957
20279
2:579
2.858
3.116
3,235

1.107
1349
10584
2,032
20445
20825
3,196
2,549
3,877
4,026

SLoP

-N.0894
-0,0979
-0.1061
~0.1220

-0.1374

~0.1525
01669
“001 807
~-0,1933
~0.1993

"OeO?‘Q’b
"Dm 0826
-0.,0888
~0,1030
“601168
~-0,1302
~0,1430
~0,1557
~001681
~0.,1741

-0.,0627
-0.0685
~0.0744
“0@”866
-0,0989
~0e1110
“'0. 1 231
~0,1258
~0,1483
~0s1545

-0.0526
~0,0572
"'090620
00724
~0.0836
~0,0953
-0,1072
-0.1192
-0.1310
~0.1369

~0al41l4
“0@0@48
~0.0485
"'@wﬂSéS
’Oop‘éég
-0.0782
"‘Gc 69@2
-0,1026
~0.1150
-0.1210



35

IRFF STAGGFR CAMBFR SOLIDITY ALFL ALF2 BTP1 FKI FIOLO SLOF
13 10,00 0,00 140 10.00 10,00 1126 1,000 1.271 ~-0,0311
1e% 10,70 5.00 1.40 12,50 To50 13.88 1.000 1.%&46 -0,0326
1. % 10.C0 10.00 1«40 15,00 5600 1648 1,000 1.8357 ~0.03664
1.6 1C.00 20.0¢C 1.40 20.00 -0.00 2154 1.000 2421 -0.042%24
wo‘(’ 1‘”&00 ’%O,(}Q 104” 25000 "5000 26038 10000 2@@%’”‘:& “CN@‘??E}E
1.0 10,00 40,00 140 30,00 -10.00 30,95 1.000 3.4%5& ~0,0622
De 3 1000 500N L1o4D 35,00 =15,00 35,2% 1,000 3,928 ~0.07322

~-0a ¥ 10, 00 60.CN 140 40,00 -20.00 39,29 1,000 4,372 ~0,0848

-2 9 1000 70,00 1640 45,00 =-25,00 42,97 1000 &,767 -0.0971

-2 8 10,00 75,00 1o&0 47,50 =27.50 44,69 1,000 &.949 ~0,103E8
15 10,00 0.CC 160 10,00 10,00 11.47 1.000 1.487 -0.0226
1.7 10.0n 5,00 160 12,50 ToB5C 14,20 1.000 1,832 ~0,.0240
1.9 10,00 10.00 1.60 15.10 5,00 16,90 1,000 2,168 ~0.0287
262 10,00 20,00 1. 60 20,00 =0,00 22.21 1.000 2.828 ~-0,0308
2673 10.CO AL 0N 1460 25,00 =5,00 27,28 1,000 3,472 ~0.0392
201 10,CO 40, G0 1,60 30,00 -10.00 32,09 1,000 4,083 ~0,0694
1«»6 10.;(\“ 5(‘000 Eeé@ 3560@ "15000 36064 10000 @@égz ““*'@@ﬁé@g
0.9 10,00 60,00 1.60 4N, 00 ~20,0C 40,87 1.000 5,177 ~0.0717

~0a3 1G. 0 70,00 160 45,00 =25,00 44,71 1.000 65,645 -~0,0848

-1 0 10.00 75,00 1,60 47,50 ~2T7.50 46,51 1.0900 5,882 ~0.0916
1.9 1¢. 00 070 2:00 10,00 10,00 11.94 1.000 1,948 ~0C.CL10Z
204 10,00 500 2,00 12,50 ToB0 14,84 1,000 2,408 ~0,0107
2.7 1¢.00 10,00 2.00 15,00 5,00 17,72 1,000 2,852 ~0.0L14%
3.5 10.C0 20,00 2,00 20,00 ~0.00 23,44 1,000 32,742 ~0.0141
401 10,00 30,00 200 25,00 =5,00 29,04 1,000 4.628 ~0,0190
bolk 10,00 40,00 2.00 30,00 1000 34,40 1,000 B5.469 ~0.0264%
5?05 Eﬂnni‘ S0.00 200@ 350@0 ’15&0@ 3904‘5 1&000 6@25% “@@f"%gg
4ol 10.00 60.00 2.00 40,00 -20.00 44,06 1,000 6,962 ~0.0487
3.2 10,00 70,00 2.00 45,00 -2%,00 4Bo22 1.000 7T.5%92 -~0.06722
2- 7 1Cc. 00 75.00 2,00 47,50 27,50 50.15 1,000 7.883 ~0.0690
2.6 10,00 0.C0 2. 60 10,00 10,00 12.57 1.000 2.576 G.0000
3.2 10,00 5,00 2o600 12,50 TaB50 15,71 1.000 3,220 0,0C00
2.9 16,00 10.00 2,60 15,00 5,00 18,85 1,000 3.864 80000
502 10,00 20.00 2.60 20.00 ~0.0C 25.16 1,000 5.177
P 10,00 0,00 260 25,00 ~5,00 31.4% 1,000 6,497
Tobr 16,00 40, 0C 260 30,00 ~10.00 37,42 1.000 7T.694
Bs1 1000 5G.00 2,60 35,00 ~1%5.00 43,05 1,000 8,809 e C
8e 3 10.C0 60,00 2660 40,00 ~20.00 48,29 1,000 9.857 ~0.0259
709 10,00 TN, 0C 2,60 45,00 -25,00 52,91 1.000 10.782 ~0.0408
Te 5 10.00 75,00 2:60 47,50 -27.50 54,95 1a000 11,190 ~0.0495
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STAGGFR

20,00
70,00
20,00
20,00
20, o0
20,00
AN, T0
v, on
20,00
23,00

20,00
20,00
20,00
20,00
20, 00
s, T0
20,00
20,00
20,060
20,00

20,00
20,00
20,00
20,00
20, 00
2@@%‘“’{)
20,07
20,00
200
20,00

20,00
20,00
2@&@@
20. 00
2000
2000
20.00
20,00
20. 00
20,00

20, 0N
20,00
20, 00
20,00
20,00
20.C0
20,00
20,00
20,00
20,00

CAMRER

D600
5o 0
10,00
20,00
300

60,00
5C.00C
70,00
75.00

0.00
5.00
10,00
20.0n
30.00
40.00
BN, 00
60,00
723,00
75,00

0.,n0
5.00
10,00
27,00
30,00
&N, 00
50,00
60. 00
T0a00
7200

0,00
5,00
19,00
20,00
37 .00
40,00
50,00
60,00
T0.00
75,00

0,00

5,00
10,00
20,00
30,00
40,00
50,00
60,00
0,00
75,00

SoLIDITY

0 40
0o 40
Co 40
0.40
Ce&0
0o 40
0o &0
0o 40
Go 40
0o 40

Qe 60
0. &0
Co 8N
Co 60
@Oén
e 60
Mo 60
Oa60
0. 60
(s 60

O, BO
080
0. B0
Ce RO
0.80
0. 80
0,80
t.80
0. 80
080

1. 00
170
1.00
1,00
1.n0
.00
1.00
1.00
1,00
1.00

1. 20
1.20
1020
1,20
1,20
1.20
1,20

1.20 .

1. 20
1,20
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ALF1

20,00
2250
25.7C
20,00
35,00
40, 00
45, C0
50,00
55,00
£7.50

20, 00
22+ 50
25, 0C
30. 00
35,00
40. OG
45, O
50,00
55, CC
57, 5N

20, CO
22,50
25,00
AN, 0N
35,00
40,00
45,00
50, Q0
55, DC
57 50

20,00
22650
25,00
30,00
35,00
40, 0G0
45,00
50,00
55,00
57+ 50

20,00
22680
25,00
20,00
25,00
&0, 00
45, 00
50, 00
55,00
57.50

ALF2

20,00
1750
15.00
10,00
5,00
’0000
‘SGOO
~-10.00
~15.00
~17.50

2000
1750
15,00
10.00
5,00
-0, 00
-5, 00
’10&00
“‘}.5000
“17050

20,00
17.50
15,00
10,00
5,00
-0.00
-5600
-10.C0
-15,00
“1705@

2000
1750
15,00
10.00
5. 00
-0.00
-5, 00
-10,00
-15000
=174 52

20-00
17.50
15,00
10.00
5. 00
‘0@00
~5000
-10,00
-15. 00
~17450

BYP1

20.66
22057
24,28
2756
30,50
23,18
35,61
37.83
39, 86
40 80

2104
23.04
24,98
28660
31.91
34096
37,72
40.26
42655
43,62

21.38
2352
2559
29054
33.18
36.50
39,54
42032
44, 86
46005

2172
24000
26020
30640
34033
3796
41039
44,33
4710
480 38

22.14
2%0 52
264835
31.31
35.48
39.36
42.94
46024
49,28
50.68

FKT

1,000
1.000
1. 000
1. 00N
1.000
1.700
1.000
1.000
1.000
1.000

1.000
1.000
1.000
1. 000
1.000
1.000
1. 000
1.000
1.000
1.000

1. 000
1.000
1.D00
1.000
1.7300
1000
1.000
1.000
1.000
1.000

1000
l.00n
1,000
1.000
1,000
1,000
1.000
1.000
1.000
1,000

1. 060
1. 000

1 = 000

1. 0cn
1.000
1.000
1,000
1,000
1. 000
1.000

FI1o1o0

D.670
0.72%
0779

G877

0. 965
1.047
1.123
1,192
1.25%56
1.284

1.049
1.142
1.230
1.390
1.536
1673
1.798
1,911
2010
2,055

1.386
1.521
1.651
1,901
2+128
20334
2522
2,687
2.833
22901

1,738
1.920
20,096
20432
2. 746
2,037
3,296
3,515
3,708
3,794

2147
26363
26572
20971
30364
3,738
4,070
4s367
4a637
4,756

seaep

~0.1320
‘ﬂ01417
"00] 504
‘001670
~0.1827
‘091969
~0.2103
~-0.2226
~0e2342
‘00239?

~-0.,1108
-",1183
-0e1258
“001‘#02
‘0»1544
-0.1683
“0@1816
‘001944
”092066
~0.2125

~-Ne0921
”000987
-0,1053
‘001184
~0,1223
~0.1462
-0,1598
‘001?29
~-0.,1853
~0,1913

~0.,0763
-0,0824
"000985
-0.1013
0001143
~-Nel1273
~0,1403
~0,1532
~0,1659
“001720

=0.0594

“0q064?
~0.0715
~0.7"828
00960
“D»1096
-0,1228
~Co125%56
-0.1480
-C.1544
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STAGGER

20,00
20,00
20,00
20,00
2C. 00
20,00
20,00
2C. 0C
20,00
20,00

2C0. 00
20,00
2000
20. 00
20.00
200N
20,00
20.C0
20.C0
20.00

20,00
20.C0
20.00
20,00
20,00
20.CN
20,00
20,00
20,00
20,00

20.00
20.00
20,00
20.00
20.C0
20, 00
20,00
2000
20,00
20.CO

CAMBER

0.00
5o 00
10.00
20,00
30,00
40,00
50.0C
6N G0
70,00
75,00

e 00
5,00
10.00
20,00
30,00
4N.00
50,00
60,00
70.00
75,00

0."0

5,00
10,0C
20,00
30,00
4000
50,00
60,00
70,00
75.00C

0,00
5,00
18,00
20.00
30.00
40, N0
50,00
60, C0
70,00
75,00

SOLIDITY

Lo &0
1. 40
1o40
1.40
140
1. 40
1640
1e 40
laéﬂ
1. 40

1o 60
1-.60
1660
1. 60
1.60
1. &C
160
1o 60
1. 60
1260

2,00
2,00
2' OC
2,00
2,00
2. 00
2,00
2.00
2,00
2.00

20 60
2060
2. 60
20 60
2060
2060
20 60
26 60
20 6N
2660

37

ALF1

20 00
22.50
25. 00
A0.00
35.00
40,00
45,00
5000
55,00
57.50

20,00
2250
25,00
20. 00
35,00
40.00
45,00
50,00
55,00
57.50

20.00
22.50
25. 00
3C. 00
25, 00
40,00
45,00
50.00

55. 00

57+ 50

20, 00
22,50
25,00
20,00
35,00
40,00
45,00
Sﬂo 00
550,00
5750

ALF2

20,00
17.50
15,00
10.00
5.00
~0.00C
“5000
~10.00
-15.00
-17. 50

20,00
1750
15.06
10.00
5,00
"01900
"5@00
“"10900
‘15000
=17-50

20. 00
1750
15,00
16.00
5.00
"@o ALy
”SG 00
"10000
"1 Se 00
-~17.50

20. 00
17.50
15,00
10. 00
5,00
"00 00
-5, 00
~10.00
~15.00
‘17@ 50

BTP1

22.52
25.0%
27653
32,27
36,76
40,93
64,78
48,27
5141
52.82

22,90
25.,56
28,16
33,17
37,89
42029
46629
49,94
53,17
54,64

23.79
26,66
29,50
35.01
40.23
45,05
496 42
53,38
56,86
58.38

25.16
28034
3149
3757
43,39
48,87
53,72
5787
61. 45

FKI

1. 000
1,000
1.000
1. 000
1,000
1.000
1,900
1.000
1,000
1,000

1,000
1.000
1.000
1. 000
1,000
1.000
1.000
1.000C
1.000
1.000

1.000
1000
1000
1. 000
1.000
1.000
1,000
1.000
1.000
1.000

1.000
1.000
1.000
1,000
1.000
1.000
1. 000
1.000
1,000
1.000

FIn10

24579
2. BUB
3,080
3,600
4o 094
GaB510
&o 95 E
5322
Sebiy
5. 784

2,917
3,254
3,585
4219
4, 808
5,351
5. 835
6,273
bobh @
6,819

3. T9E
4o 250
4o TOO
5m 5&4
6,376
T-113
To 776
Bo 368
8.87%
9o 095

5177
o 848
6o 504
TaT23
8879
9.97%
10,945
11.707
12.256
12,463

sLop

-0, 0450
-0 0696
~0e 0544
-0 0654
00T T4

~0. 0634
~0.07T63
~0, 0907
”&@1@%?
~061213

~0e1291

~0.0195%
~0a 0274
~0.0376
~0.0512
~0.0668
~0.0828
~0e1001
"“%@ &Eﬂ%&??}

00,0000

0. 00D0
“@&E}@@g
~0.0067
-0, 0157
~0.0272
o @;%&‘{%3
~J. 0638
”"f}‘w %82@
~0:0919
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STAGGER

30,00
27,00
304 00
20,00
30,00
20,00
20,10
10,00
30,00
3M.00

30,00
AL, 00
30, 00
A0, T0
A0, 0N
AL, 00
30,00
20, 00
AN, 00
AL, 00

30,00
30,00
30.C0
3N, 00
30,00
30,00
F0L 00
0,00
30,00
20400

20, 00
30,00
30, CO
20L.00
B0L00
20, 00
INL00
3N.00
30, 00
30,00

30.00
30,00
2,00
30,00
30,00
30,00
30,00
A0, 00
30,00

CAMBER

0,00
5,00
10. N0
20,00
30,00
40,00
50,00
60,00
70,00
T5.00

0.00
5.00
10,00
20,00
30.N0
60,00
50.00C
6C. N0
70,00
75.”0

0,00
5,00
10,00
20,00
30,00
40, 0C
50.00
60, NN
TCDC
75,00

0.00
5,00
1¢.00
20,00
30,00
40,00
50,00
6N 00
70,00
7570

0,00
56 N0
10,00
20.00
20,00
40,00
SOG“O
60,00
70,00
75.0C

SOLIDITY

Do 40
o &l
0o 4D
0o &0
0o 40
0. 20
0o 4l
0640
ﬂt L’O
0, &0

Co 60
0& 60
0. 60
QQ 60
G, 60
0. 60
0. 60
0. 60
CO 60
0. 60

C. 80
0.80
¢, 80
C. 80
0s80
0. 80
080
080
0. 80
0.80

1,00
1.00
1.00
1.00
1,00
1. 00
1.00
1.00
1. 00
1. 00

1. 20
120
1,20
120
1.20
1020
1. 20
1,20
1,20
120

38

ALF1

20, 00
32. 50
35,00
40,00
45,00
50.00C
55,00
60,00
65, CO
670 50

0. 00
22,50
25,00
&0, 00
45, 00
50,00
55, C0
60,00
65,00
67,50

30, 00
32,50
35,00
40,00
45,00
50,00
55,00
&P, 00
65,00
6750

30,00
32450
35,00
40,00
45,00
%, 00
55. 00
60,00
65,00
67,50

30, 00
32,50
35,00
40,00
45,C0
50,00
554 N0
60,00
65,00
67250

ALF2

30,00
2750
25,00
20,00
15,00
10,00

5600
"‘00@0
‘50 00
"‘70 50

30,00
27. 50
25.,00
20,00
15,00
10.00

5. 00
"O'OC
"50 OO
~T+50

30,00
2750
25,00
20,00
15,00
10.0C

5. O
-0 00
"‘50 00
"70 50

20,00
27,50
25,00
20,00
15.00
10,00

5,00
-0000
‘50 00
"7w50

30,00
2750
25,00
20,00
15,00
10,00

5,00
“"0000
"'5q GO
“"7w 5@

B8TP1

30,956
32.55
34,07
36,82
39632
41054
43,55
45,36
4698
47,78

31l.51
33,28
35,00
38,16
41,01
43,57
45,89
47,97
49,87
50.75

32.04
33,99
35,84
39,34
42,50
45,36
47,96
50,31
52643
53,40

32,60
34,68
36,70
40,49
43,95
47,09
49,92
5248
54e 77
55,82

33,13
35637
37,51
41,58
45,31
48,77
51e 84
5455
56097
58,06

FKI

1.0C0
1,000
1,000
1.000
1. 000
1,000
1,000
1.000
1.000
1.000

1,060
1.000
1.000
1.000
1.700
1. 000
1.000
1.000
1,900
1000

1,000
1.000
1,000
1. 000
1,090
1.000
1,000
1,000
1,000
1,000

1. 000
1,000
1.000
1.000
1,000
1,000
1,000
1.000
1.000
1,000

1.0C0
1,000
1,000
1,000
1,000
1,000
1. 0000
1,000
1,000
1.000

F1010

0.979
1.028
1.C75
1.160

1.239

1.306
1.365
1.418
1,465
1.487

1.518
1.598
1.675
1.817
1o944
2,054
2.151
20237
24315
20350

2,057
2,179
26294
24509
2,697
2.862
3,008
36137
3,256
3.311

2. 608
2. 1774
20936
3,237
3,488
3,706
3,895
4,073
Lo234%
4,305

3,142
3,354
3+559
36946
4o 284
4,592
4o 851
5,065
5,258
50345

sLop

-0.1851
-0.1935%
"002018
-C.Zl 70
-0.2311
"01:244’2
=-062565
~0.2678
-0a.2781
~0,2832

‘O01526
~-0.,160%
~-0,1685
-0.1838
~0,1983
~0.2122
~0e2253
-0,2376
~0.2492
~0s2547

~-0.,1278
“0.1356
-0,1433
~G.1589
"'@01738
~-0.1878
-0.2011
"002138
-0.,2261
"Co 2320

'001084
-0.1155%
‘001227
~0.1370
"001516
~061659
-0.1796
~-0,1934%
’002067
-0.2131

-0.0884
~0,0956
-0,102%
-0,1178
-0,1320
—0¢1195°,
-0,1603
°0°175¢»
~0,190C
-0,1970
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STAGGER

A0, 00
20,00
2000
3N, 00
30,00
30,00
30.00
20, 00
30,00
30,07

30.C0
3. 00
20, 0C
20,00

30, N0

3N, CN
3C6. 00
20,00
3C. 00
200N

30,00
2C0.C0
20,00
30,00
30,00
20 CO
2C.00
ac. 0N
20.C0
30,00

20,00
30.C0
30.00
30.00
20.00
3010
3006
30.CC
30,00
30, 00

CAMBER

0,00
5,00
10,00
20,00
30.00
40,00
50.00
60a 00
70,00
7500

0.,0C
56 00
100N
20,00
30.00
40,00
50,00
60, 20
70,00
75.00

0,00

5.00
10,00
2000
30,00
40.00
50.00
60,00
TC.00
75.00

CL00
5,00
1C. 00
2C.00
30,00
40,00
SC.00
606 N0
7000
75.C0

SOLIDITY

1. 40
1640
1440
1,40
1. 40
1,40
1.40C
140
1. 40
1.40

1e 60
l.60
1. 60
1.6C
1.60
1. 60
1s6C
1,60
1. €0
1,60

2,00
2,00
2600
2.00
2,00
2.CO
2. 00
2. 00
2,00
2,00

26 60
2e 60
2. 60
2660
2060
2. 60
2660
2+ 60
2260
2260

39

ALF1

30. NGO
32,50
35. 00
4£0.C0
45,00
50,00
55,00
60,00
65, 0N
67+ 50

30.00
32,50
35,00
40,00
45,00
50,00
55,00
6C.00
65,00
67,50

20,00
32,50
35, 00
40,00
45,00
50e N0
55, 00
6N, 00
65,00
67.50

30, 10
32.50
35,00
40,00
45,00
50, 00
55,00
60,00
€5, 00
87,50

ALF2

30. N0
2750
25,00
20,00
15,00
10,00

5,00
"OQOG
-56 00
“7@ 50

30,00
2750
25.00
20,00
15,00
10,00

5. CO
(e 0N
-5.00
~Ta 50

20,00
27.50
25000
2000
15,00
10,60

5,00
~-06 00
"5@ 0@
-7 50

30,00

2750
25,00
20,00
15,00
10.00

5.00
"Oo 0o
“5@ ”0
"?@ 50

BTP1

33,75
36014
38.45
42080
46081
50e 44
53,67
56,50
59.04
60,19

34,35
36,86
39,30
43,90
48,10
51+ 89
55626
58.24
60,83
61.98

35,65
38.41
41,10
46017
50,81
55,00
58.58
61.66
64035
65.56

3775
40,79
43,78
49,51
54,67
59,10
62,89
66,17
69,03
T0e33

FKI

1.000
1,000
1.000
1. 009
1.000
1.000
1. 700
1.000
1.000
1.000

_1.000

1,000
1. 000
1,000
1. 000
1.N00
1.000
1,000
1. 000
1,000

1. 000
1.000
1.000
1000
1.000
1.000
1,000
1000
1.000
1.000

1.0C0
1.09C0
1,000
1.00C
1.000
1.000
1,000
1,000
1,000
1,000

FIOLO

3,762
4o 025
4e279
bo 749
5.171
5545
56,869
6137
60253
6o 445

4e366
4,680
4,982
5,547
6,053
&: 501
6,890
Te225
Tab99
Ta601

5.664%
60094
6509
70282
T.982
8,609
©.123
9,509
G TES
9.859

7.758
8.358
8,957
10,101
11.135%
11.908
12,643
12. 800
13.036
13.133

S5LOP

~0.0692
~0.0T756
-0, 0823
~3.096%
-0 1117
-0, 1272
~loléh2
~Gs1607
~(.176&0

-, 1833

-0, 0566
~0. 0607
WC%QC}%’”FE
~0.0819
-0 0980
*i‘ail‘%"%
-0 1324
~1al1499
,,(‘}@'E&@"é

~0.1748

~0., 0288
~Ga 0237
~0.0268
~0a 0550
Ce0722
~0,0900
”i}sii%{?
~0.1307
”&giﬂ%‘@@
-~ 1573

-~0.0069%
~0a0112
“?ﬁ«s&ﬁ@é}
"C‘?Qf‘i’@@
~0. 0485
=, 0T0OL
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STAGGER CAMBER SOLIDITY ALF1 ALF2 BTP1 FKT FI010 sLap
40,00 1,00 0860 40,00 40,00 41,29 1.000 1,299 =~0,2427
L0, 00 5.00 CodB 42,50 37,50 42,58 1,000 1.337 ~0,2505
40,00 1C. 00 0.40 45,00 3%5.00 43,81 1.000 1.373 -0.2580
40,00 20,00 Co4C 50,00 30,0M 66,00 1,000 1.436 ~0,2719
L0, 00 30,00 Bosl 55,00 25,00 47,97 1,700 1.493 -0.2846
%0, OO0 40,00 0o &l £0,00 20,00 69,70 1.000 1.542 ~0,2960
40,C0 50.00 0040 65,00 15,00 51,26 1,000 1,585 ~0,3N68
&0, 00 60,00 040 70,00 10,00 52,61 1.000 1.623 -0,3168
L0, 0N T0.00 0,40 75,00 5,00 53,84 1.000 1,658 -~0,3261
50,00 75,00 0.40 77,50 250 54,39 1.0C0 1,673 =«0,3303
40,00 0,00 0860 40,00 40,00 41,97 1,000 1.985 -0,203%
L0, 00 5,00 De 60 462550 37,50 463,47, 1,000 2,049 ~0.2117
4000 10. 0N Ceb60 45,00 35,00 44,92 1,000 2,110 -0.,2198
50,00 2NL.0C o6l 350,00 30,00 47,54 1,000 2,219 -0.2350
40, DO 30,00 D60 55,00 25,00 49,86 1,000 2,314 ~C.2491
40,20 40,00 Co 60 60,0N 20,00 51,91 1,000 2,397 =~062623
40,00 50.0M Cab6D  E5,00 15,00 53,74 1000 2,470 ~0.2744
40,00 60,030 D60 7000 10,00 55,39 1,000 2,535 =0,2857
40,00 TCL,00 0. 60 75,00 5,00 56,86 1,000 2,589 =-0.2963
0,00 7500 D60 T7.50 250 857,52 1,000 2.613 ~C.3012
406 TO c.0on 080 40,C0 40,00 42,69 1,000 2,708 ~0.1747
40,00 5.00 080 42.570 37,50 &4,38 1,000 2,806 -0.1829
40, 00 10,00 0,80 45,00 385,00 45,97 1,000 2.896 -0,1909
0,70 2000 08D 50,00 30,00 48,95 1.000 3,062 -0.2064%
40, 00 20,00 0,80 55,00 25,00 51,59 1,000 3,209 =-N.2212
&0, GO &40, 00 0o 80 60,00 20,00 53,93 1.000 3.341 -~0.2253
L4000 50,00 Cs80 65,00 15,00 56,01 1.000 3,450 -0.2487
40, 00 606,00 080 T0.00 10.00 57,85 1,000 3.537 -C.2614
40,00 TG00 Co 80 75,00 500 59649 1700 3,609 -0.2732
40, 0C 75,00 T D.B0 T7.50 2650 60,22 1,000 3,640 -0,2788
GO, 00 000 1.00 £0,00 40.00 43,44 1,000 3,452 -0,1494
&0, 00 5,00 1.00 42,50 37.50 45,28 1,000 3,582 ~0,157%
40,00 10,00 100 45,00 35,00 47,04 1,000 3,703 ~C.1656
40,C0 20,00 1.00 50,00 30,00 50.28 1,000 3,919 -0.1814%
4000 30,00 1.0C 55,00 25,00 53,21 1.000 4,125 =~0.1975
4000 40,00 1.00 60,00 20,00 55,79 1,000 4,304 ~0.2129
40,00 50,00 100 65,00 15,00 58,07 1.000 4,455 -0.,2276
&0, 0G0 60, 00 1.C0 T0.00 10,00 6N.08 1.000 4,585 -0,2416
4C,C0 70,00 1.0 75,00 5,00 61.81 1,000 4,688 =0,2556
40, 00 75,00 1sCO 77450 250 6257 1,000 4,731 -0.2621
L6 ) o.00 1.20 40,00 40.70 44,17 1,000 4,181 -0,1275
3&@@9{)0 5000 1&20 42@ 50 3?0 5@ 4’60 18 1000(‘ 4.362 "003.35‘?‘
40,00 1C. 00 120 45,00 35,00 48008 1,000 4,531 -0,1430
40,00 2000 120 50,00 30,00 51,64 1,000 4,835 ~0.1593
40,00 30,00 120 85,00 25,00 54,79 1,000 35,084 ~-0.1768
411 00 40,00 1,20 60,00 20,00 57.56 1,000 5,305 <0.1938
40,00 50,00 1.20 65.00 15,00 60.00 1.000 5.500 =0,2100
40, T0 60, CQ 120 70,00 10090 62,09 1,000 5.645 ~0.2259
40,00 70,00 1620 75,00 5,00 63,91 1.000 5,761 =-0.2410

40,00 75,00 1.2C0 77,50 2.50 64,70 1.000 5,809 ~0,2480
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5,185

5.876
50940
50,996
6,083
6,153
6,205
60244
6276

sLoe

"003867
-0.3914
-0.3958
~-C.4035
-0.4101
“004160

~0e4213

~0.46259

~06 34327
~-0.3507
“0.3574
-063692
~0.3792
-0.,3882
~-0.3961
"004029

~Ce3097
"003186
"003271
-0.3424%
~-0.2554
~0,3670
03774
-0.3872

~-0,2832
-0.2939
“0. 3(‘41
~063226
-0.3382
~Ne3536
~-063663
-063775

~-C.2586
~0,2700
’0.281G
-0,3008
~0.3209
-0,3380
~-063523
-0.3649
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STAGGER

60, 00
€000
60,00
60.0N
60.00
6C-C0
60,00
60,07

60. "0
60,00
60.00
60,00
60. 00
60,00
&0 N0
60, C0O

6C.CO
€0, C0
60, 00
60.C0
6C.CO
EQ. 00
60,00
60,00

600 C‘p
&G 0D
60,00
60.00
60,00
€0,00
&N 0N
60,00

CAMBER

0. 0N
Se 0N
1€.n0e
20.00
30,00
40,00
50.00
60,00

[APRALL
5.00
1C. 00
20,70
30.00
40,00
5C.00
60,00

0.00
5.00
10,00
20.00
3C.00
40,00
50.00
6C. N0

C.0M
5. C0
10.00
20.00
3C. 0N
40600
5C. 00
6000

SOLIDITY

1040
1o 4D
la4h
1o40
1040
1o4C
1. 40
1e4Q

1.60
1.60
1..60
160
1.60
160
160
1.60

2,00
2.00
2000
2.C0
2,00
2,00
2400
2400

2. 60
2460
2460
2460
2460
2+60
2460
26 60
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ALF1

&N, 00
€20 50
65,C0
0. 00
75.00
8,00
85, 00
9DL. DO

60,00
€2, 50
65.00
0. 00
7500
€0, 0D
85,00
Qe NN

€0,00
62,50
€5, 00
T0.0C
75,00
8C. 00
85,70
3C. 00

€CL.CO
62.50
65, 00

- 70,00

75. 00
80,00
85,00
S0.00

ALF2

60,00
57 50
55.0C
50.0C
45,00
4000
25,00
30,00

60,00
57,50
5500
5C.00
45,00
40,00
35,00
30,00

60,00
57.50
55,00
5C. C0C
45,00
406 00
325,00
30,00

60.0C
57,50
55,00
50600
45,00
40,00
35,00
3G.0C

BTP1

66.90
68,24
69, 44
T1.45
73,08
T4.38
75.45
76034

67,99
690,39

7064 ¢

72,78
74451
75.91
T7.06
78,02

70,10
Ti.69
73.14
756 66
TT7aT4
79.50
80,95
82,20

73-43
7523
76085
79.67
82.00
83,93
85.53
86s 91

FIoio

T.001
7.069
Te234

7280 -

Te31l4
Ta338

8-011
B 0TS
8,135
8+ 247
8,328
8,389
8o 436
Bot T2

10107
10.221
10,323
10,4694
10,630
10742
10.832
10.907

13. 445
13.623
13.781
14,052
14,272
14,452
14,599
14,724

seoe

“-N, 2377
~De2504
“’@@ 2622
"@éﬂ ?@‘%Q
‘“‘C@B@gz
~0,3225
""'ﬁ@Aﬁ?}?&?‘
~0.3502

~0L.2235
“’C’@ 2362
=~0e2729
”@mEQgg
“J@EEE@
~0.2273
~{e 3406

-0.1908
“@wZO%%
02175
~0.2415
*C?@Z%?g
~0.2812
-0, 2973
"@@ 3&‘3@

”’@%Exéz?
-L. 1770
*@»E@Eg
”@@228&
"@@2%22
~Ce 2630
”ﬁ@283E
~0.2971
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STAGGER

T0.00
70,00
TC.C0O
TG00
EAPEAN
T0s, CO

T0. 00
TC. 00
T0. L0
70, 00
76,00

70,00
TC.CO
T0e 00
T0,00
TC. 00
70,00

THL00
TG00
7000
T 0
Tha OO0
TOL. 00

ﬂ?ﬁﬁ @O
7000
T0. 00
7000
TN.00
Ti1e OC

CAMBER

0.,0n
5,00
10,00
2000
30,07
40,00

C.m0
5. 00
1C.00
2000
30,00
40,00

N, 00
500
1c.0n
20,00
30,00
4000

0,00
S N0
10,00
20,00
30,00
40,00

0,00
€.N0
10,00
20,00
30,00
40,00

SOLIDITY

0. 40
0. 40
Co 40
0. 40
0,40
0o 40

C. €0
0. 60
Qe 60
0.60
0o 60
0. 60

Ce 80
C.80
0. 80
0. 80
0.80
0. 80

1.0C
1. 0C
1.0
1.00
1.CC
1.0C

1,20
1,20
1.20
1.20
1.20
1.20
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ALF1

70,00
7250
75,00
80,00
85,00
90,00

T70.00
72,50
75, CO
B0.00
85, 00
90,00

70.00
72650
75,00
80,00
85,00
90. 00

70,00
7250
75,00
8C.00
85,00
90, 00

0. 00
T72.50

- 75,00

80,00
85,00
90, 00

ALF2

70.00
67,50
65.00
60,00
55,00
50, 00

70,00
6750
65, 00
60,00
55600
5D, 0C

7000
67 50
65,00
60,00
55,00
50,00

7C.00
67,50
65, 00
60.00
55,00
50,00

70.00
67050
65,00
60, 00
55,00
50, GC

BTP1

72.03
T2.14
T2.21
72.32
72642
72.50

73.08
73.30
73,50
73,81
T4.06
T4.28

74,12
74439
Té4e 64
75,00
75027
75647

7525
7560
75+ 89
7637
76,72
Tbe97

76634
76082
7723
77,87
78,34
78069

°

FKI

1.000
1.0N0
1.000
1.000
1.000
1.000

1,000
1,000
1.000
1.000
1,000
1,000

1.000
1.000
1,000
1.000
1.000
1.7200

1,000
1.000
1.000
1,000
1.000
1.000

1. 000
1,000
1.000
1.000
1.000
1.000

FID1O

2,041
2.043
2.044
2.046
2.048
2.050

3.092
3,099
3,105
3.114
3,122
3,128

451320
4,136
bo142
4,150
4.156
4,160

5,256
5,263
52269
5278
5.285
5.289

6,351
6,369
6,382
66405
6.421
6433

SLoP

-0.,4831
'O. 4844
"0.4852
-0.4865
-0.4877

- ~0.4887

-004552
-0.4582
~0s461C
004652
~0s 4687
‘0&4717

~Qe 66
-0.,4512
-N.4579
~0.4637
'0.4670

"00“246
-0.4312
-Ds4366
~Qe&459
-0.4528
‘0. 4577

-0.2985
-0.4072
~0e4149
-0.4270
04363
"0 0443?
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STAGGER

70,00
7000
70,00
70,00
70.C0
70. 0

70,00
70, 00
T0CO
70,00
70.00
70.00

T0. 00
TC0. 00
7000
7C. C0C
7C.00
70,00

70.00
70, 00
70.G0

CAMBER

C.00
$.00
1N.00
20.00
ArL.00
40, 00

0.00
5.00
1. 00
2C. 00
3N, 00
4000

C.0C
5.00
10,00
2000
3N, 00
40,00

0.00
5.00
10.00

SOLIDITY

1.40
1. 40
1.40
1,40
140
1.40

1.60
1. 60
1. 60
160
160
1.60

2.00C
200
2.00
2. 00
200
2000

2060
2060
20 60

47

ALFL

70,00
72,50
75.00
80.00
85, 0¢C
90, 0

70,00
72650
75.00
80.00
85, 00
90,00

M. 00
T2 50
75.00
80,00
85,00
9T, C0

.00
72650
75. G0

ALF2

TN.00
67. 50
65,00
60,00
55.00
50,00

70,00
67,50
65,00
60,00
55,00
50,00

70,00
67, 50
65,00
60.00
55, 00
50.00

70,00
6T7. 50
65,00

BTP1

7735
77.99
78.54%
7945
80,12
80.66

T8a 47
7921
79. 86
80.90

81.70 ¢

82.35

80,82
81.84
82,74
84,29
85.54%
86.57

B4e 49
85.69
86,75

FKI

1.000
1.000
1.000
1.000
1.000
1.000

1.000
1.000
1. 000
1000
1.000
1. 000

1.000
1.000
1.000
1.000
1.000
1000

17200
1. 000
1.000

FI010

T+363
Te377
7387
Tath2
T-411
To418

8.488
8,314
Bo535
8,568
80591
8,608

10,824
10.88¢6
10.93%
11.020
11.100
11,1567

14,503
14.613
164,709

sLoe

~0s365%2
=0sB3TH0
~0.28386
~0. 3982
"'&@ 40 @‘3
""'@mﬁ*i@é‘iﬁ

~0e 3472
~0,2578
03675
~0s 3834
~0-3961
“’@@dg‘tﬁé}g@

"'@@2@%?
~-0:30732
~0, 32179
03364
-0, 3517
"@@‘%%z?‘d?

~0e26972
~0.282%
~0.2952
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STAGGER

N 00C
0. 7N0
0. 000
£, 000
0, 0r0
n.0CC
e.000
0. 000
0.00C

5. 0CO
5,0C0
5,C00
S, 00N
5, 000
5,000
5., 0OC
5.NC0O
5, "GO

1. 000
1C. 00C
10, 000
10,700

10,000

10.00¢C
10,000
1¢.0CN
17,007

20 0C0
2, 0rC
20.CCO
20, 00N
20,000
20,000
20,000
20,000

3C, 000
30,000
AN, COC
30, CO0
3N, BO0
3C.CCC
30,000
30,060
30,000

SOLIDITY

" 400
0. 600
0. 800
1.000
1.200
1. 400
le6NC
2,000
2. 6C0

00400
Go 6C0C
1. 000
1.200
1,400
1. 600
2,000
2,600

C. 400
0. 60C
¢, 800
1.00C
1.200C
1.400C
l. 600
2.0C0
2. 600

0.600
0. 80C
1.000
1.200
1. &0N0
1. 600
20 00O
2. 600

0. 400
0, 600
0.800
1.70C
1, 2CC
1. 400
1. 600
2,000
2. 60C

48

INCC1LC

0,0416902900
0.,C120mr52100
C.0033277190
-0.0412259200
~0.073675N300
-0,097327170C
~0.1235253C00
-Ne 1316787000
-0,1858187C00

0,22978370N0
02842988000
003739323000
0,40498632000
0,5032458C00
0.55694120C00
0, 6445162000
08256406000
1,0552710000

0,4126161000
N,5538513000
0.72112C2CN0
0,8530855000
1.0720830000
1.2028930CC0
1,38680700C00
1.7638680000
» 2032050600

0. 7376582000
1.0853300C00
1. 4048630000
1. 7254430000
21455200000
24758310000
2. 84464100000
3,6626240000
4o,9442780000

1,042959CC00
1.5706100000
2,1047840000
2,6359450000
3,135884QC00
3.,7512950000
4,34658020C00
5, 6058840000
7.693513000N0

N1

~0.0427583000
~0eN224471500
-0,0036197210
0.,0156554300
0.0414940100
0. 0599010200
0.082184670C
0.1163592000
01628771000

-0.064C125200
-0 0296976200

-0, 0LT77245800 -

0.0048778050
0.C0319819400
00543362400
0.0780658700
01210635000
C.1758870000

-0,0875344800
-0.,05812583C0
-0,03199357N0C
-0,N"B1632840
00190007000
0,0468891800
0,07309C1900
N,1236189070
0.1894074000

~-0,13280430000
~-0.1001525000
~-0,0D672025600C
~0,0279282200
-0,0132385200
0.0253755600
0. 0552779400
0.,1133674000
0.1934199000

~0,190900C8000
-0.1483116000
-0 1137223000
-0,0790304500
~0,0437543100
~0,C095858830
1, 0185054800
0,0792661300
01477140000

N2

~-0.0C14350800
-0.,0013213330
~0,N012249160
-0.0011635870
~0,0011712410
-0, 00105766320
-0,0N10451220
~0,0008748404
-0.,0007099751

-0,0014231250
-0,0013324960
~-0,0012673920
-C.0012358980
~D. 0012726660
~-0.0011927410
-0.0012044250
~0,0011611520
-0.0010869910

-0,00138461C0
~0,NM132429850
-0.0013250670
~0,0012927040
~0.,0012405990
-0,00132299450
-0.0C138631C0
-0,0014623570
-0,0015638340

~-0,0012681910
~0.0013312470
~0,N013946710
-0.0014243780
~0,3014182240
-0,0016036250
~0,0017440390
-0.,0019869590
~0s 0024445860

~0.001160C6470
-0.0012890710
~0.N013703430
-0.0N014965470
~0.0016531880
~-0,0018434300
-0.0020008320
-0.,0024027510
-0,0028510140
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STAGGER

4C, 000
4Co CO0
40,000
40.C00
40, N0ON
40, NN
40, 000
40,000
40,000

50. 000
50, NCH
50.C00
50, CCN
50000
50« 000
50. 000
50,000
50, 000

60, CO0
60, 0CC
60.NCC

6C, 000,

&6N. 000
60,000
60,000
60,000
60,000

e CCn
TP, 000
7C. 000
TC.00C
TC 000
70. 200
70,000
70, 00C
70, OO0

SOLIDITY

0,400
0,600
C.8nC
1.000
1. 200
1.40¢C
1. 60C
2. 000
20600

0s 400
fe 600
0, 80C
1, CO0
1. 200
1,400
1,600
2,000
2. 600

Dat&nD
0. 800
1.0C0
1. 200
10400
1. 60C
2.000
2,600

D 400
0,600
¢. 800
1. 000
1.2¢CC
1., 400
1.6M0
2. 000
26 600
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INCOIO

13596850000
2.0498920000
2,7585630000
3:,4B78150C09
462194570000
5,0288170000
5.82685920000
7.59C7050000
10,458370C000

1,6624880000
24853590000
3.,3862220C00
40 283493CC0N
52151870000
6.21378500C0
Ts254568C000
9.3978750000
12,5352°00000

1.8643C60000
2. 833584C000
3.,8351140C0C0
4,9188610000
59551110000
7.0160680000
B.100269C0CND
10, 197C500000
13.54891C0000

20624290000
3,0989080000
4o 1454450000
5., 2759590000
6.3768570000
7. 3895730000
85167980000
10.8515400000
14, 5029300000

N1

~0.2504424000
-0,2060588000
-0.,1666613000
-0.1309638000
~-0,0963556100
-0.0662726100
~-0a 04046719300
0,0034571700
0,0468881600

-0.3216925000

-0.2728887000

~0,2345634700
-0.2006316000
-0,17370830C0
-0.1502695070
~0,1338569000
~0.1078427000
-0.0715401100

~-0a39287020G00
~0,3523778000
~-0.3177559100
~-0.291484G000
~0o2676403000
-6 26971214000
-0,2363350000
-0,1948113000
-0-1567400000

-0, 4840408000
04576027000
~0.4483525000
=00 4334465000
-0,4084233000
~-0.3762198000
~063565443000
~-0.2968715000
-0+ 2670979000

-0,0010188180
00011779080
-0.0013473710C
~0.0015333350
-0.00174881%0
-0.0019399G10
~0e0021195640
~0.0023773840
~0.,0026230370

~0,0C0 7443703
-0,0010221160
-0, 0012556970
-0 CC14892760
-0.0016393060
~0.0017974680
~0,0019028560
~0.0C19187790
~0,002107%800

~0.N0053794659
-0,0008143238
-0, 0011074280
000137629460
-0, 0018514960
~0.N0LELIS66TD
~0.,0016553400
-0 0017687140
~0,0020364230

-0,0001128001
~-0,0003365912
-0,0004633025
-0, 000&0698TE
-0, 0008461114
~0oNC1I04TE44T
~0.0011996070
~0.0C15144750
00027492520
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APPENDIX C

IREF 2: Program to Calculate Reference

Incidence Angle for a Constant

Stageer Cascade

THIS PROGRAM COMPUTES REFERENCE INCIDENCE ANGLE FOR
CONSTANT STAGGER CASCADES. REQUIRED INPUT DATA ARE
CAMBER ANGLE, STAGGER ANGLE, MAXIMUM THICKNESS TO
CHORD RATIO, SOLIDITY, AND A CORRECTION FACTOR FOR
THICKNESS DISTRIBUTION. SEE REPORT ISU-ERI~AMES~-99985
FOR FURTHER DESCRIPTION.

DEFINITION OF VARIABLES

ALFL LEADING EDGE BLADE ELEMENT CAMBER-
LINE TANGENT ANGLE, DEG,

ANGSTLIG) STAGGER ANGLE, DEG.

ANGSTBIKY VALUE OF STAGGER ANGLE, DEG.

FOR WHICH INPUT VALUES OF FI10GB{KsL},
SLPIGB{K,L)y AND SLP2GB{(K,L} WERE
OBTAINED FROM FIGURES 5 AND 7
ISU-ERT-AMES-99985

BTPL RELATIVE ENTERING FLUID FLOW ANGLE, DEG,

“ft

“

“T%

oieetdd CONSTANT STAGGER, ZERO-CAMBER REFERENCE

INCIDENCE ANGLE FGOR MACA 65-{A1C)-SERIES
BLADES WITH 10% MAXIMUM THICKNESS
RATIOs DEG.

11016443 ZERO-CAMBER, CONSTANT-STAGGER REF-

ERENCE INCIDENCE ANGLE,; FOR NACA
65-(A10)~SERIES BLADES WITH 10% MAX-
IMUM THICKNESS RATIO, DEG.

SFTI0GBIK, LY INPUT VALUE OF ZERO-CAMBER, CONSTANT=-

STAGGER REFERENCE INCIDENCE ANGLE,
CORRESPONDING TO THE VALUES OF

ANGSTB{K}) AND SGMGBB{(L), OBTAINED

FROM FIGURE 5, [ISU-ERI~-AMES-99985, DEG.

FII0TLIMD, VARIABLE USED TO INITIALIZE THE

FI1012(M) FILICGB{K,L) ARRAY.

FRI{GD INCIDENCE ANGLE CORRECTION FACTOR FOR
MAXIMUM THICKNESS TO CHORD RATIO AND
BLADE THICKNESS DISTRIBUTION.

FRIBIK,J) INPUT VALUES OF THICKNESS CORRECTION
FACTOR,; FIGURE 142, PAGE 199, NASA SP-36.

FRSHALID SHAPE CORRECTION FACTOR, 1.0 FOR

65-SERIESy 1.1 FOR C-SERIES, C.7 FOR
DOUBLE~CIRCULAR-ARC PROFILES.

CAMBER INDEX.
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iG STAGGER ANGLE INDEX.

i1 CARD READER REFERENCE NUMBER,
I0 LINE PRINTER REFERENCE NUMBER,
Is SOLIDITY INDEX. |

J INDEX.

K INDEX.

L INDEX.

M INDEX.

N INDEX USED TO SPACE QUTPUT.
NNN INDEX USED TO SPACE QUTPUT.
PHI(IC) BLADE CAMBER ANGLE, DEG.
SGMA{IS) BLADE ROW SOLIDITY.

SGMGBB(L} SOLIDITYs INPRUT VALUES FOR (100106,

N1G, AND N2G CURVES FIGURE 7,
ISU~ERI~-AMES-~-99985,.

SLOPIG(J} COEFFICIENT OF LINEAR CAMBER TERM
IN EXPRESSION FOR CONSTANT STAGGER
REFERENCE INCIDENCE ANGLE.

SLOP2G (Y} COEFFICIENT OF SECOND DEGREE CAMBER
TERM IN EXPRESSION FOR CONSTANT STAGGER
REFERENCE INCIDENCE ANGLE.

SLPIGBIK,LY INPUT VALUE OF LINEAR CAMBER COEFF~
TENT IN CONSTANT-STAGGER REFERENCE
INCIDENCE ANGLE RELATION CORRESPOND-
ING TO VALUES OF ANGSTB(K)} AND
SGMGBB(L), OBTAINED FROM FIGURE 7,
ISU-ERI-AMES-99985

SLP1I1,SLPLIZ, VARIABLES USED 7O INTALIZE THE
SLP113:SLPLT4, SLPIGB(K,L} ARRAY.

SLPLIS

SLP2GBIK,LY INPUT VALUE OF QUADRATIC CAMBER

COEFFICIENT IN CONSTANT-STAGGER REF-
ERENCE ANGLE RFLATION, CORRESPONDING
TO VALUES OF ANGSTB(K) AND SGMGBB(L},
OBTAINED FROM FIGURE 7,
1SU~FERI-AMES-99985,.

SLP2T1,S5LP212, VARTABLES USED TO INITIALIZE THE -
SLP2I3,SLP214, SLP2GB(K,L) ARRAY,

SLP215

START (4} CONSTANT STAGGER REFERENCE INCIDENCE

ANGLE:, DEG,
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THMAXC LK, J) RATIO OF BLADE SECTION MAXTMUM
THICKNESS 7O CHORDo

TMAXCEBIK ) INPUT VALUES OF TMAXC CORRESPONDING
TO FKIB VALUES FROM FIGURE 142,
PAGE 199 OF NASA SP-36.

YANGS (1 STAGGER ANGLE, DEG,

YSGM{ ) BLADE ROW SOLIDITY.

COMMON/BLOCKI/ ANGSTB(8) FIICIL(40F,FI1012(32),FKIB(1,7), ool
A SGHGRB{9O),SLP1I1¢161,SLPLI2(16),SLPLI3{16},S5LP1I4(16), 002
% 5&9??%ﬁ3§§SLPZII(16)ySLP212(16)'SLP213(16),SLP2I4(16)y 003
¥ OSLP2IS{BI,TMAXCB(1,7) 004

DIMENSION ANGST(9), FIGlOG(l)yFIlOGB(B,Q),FKSHA(I) FRI(L), 005
X OPHI{10Y,S6MA(9) SLOP1IG(1),SLOP2GI1),SLPLGB{8,9),SLP2GB{8,9), 006
X OSTARI(LY ,TMAXC{L,1) s YANGS{1),YSGM(1} 007

008
009

1i=5 010

10=6 011

#wft o012

00 30 L=1.5 013

OO0 K=1,8 o014

M 015

G FILCGB(K,LI=FI1CI1(M) 016

M f) 017

DO 35 L=6,9 : o018

DO 35 K=l,8 019

MaeMel 020

5 FIIOGBIK,LI=FI1012(M) , 021

M=l 022

DO 40 L=l,2 : 023

D0 40 K=1,8 024

EE L) 025%

SLPLIGEIK,LI=SLPLILT(M} 026

SLPZGE{K,LI=SLP2T1 (M) 027

SLPIGE(K,L+2)=SLPLI2(M} : 028

SLPPOBIN,L+2)1=SLP2I2(M} 029

3 BIK,Le4)=SLPLIR{M} : 030

SLPIGBIK,L+61=SLP2I3(M} 031

5 BI{K,L+61=SLP114(M} 032

BPBBIK,L+6)=SLP2I4(M) 033
=0 034

Do 4% Ke=1,8 035

M=l 036

SL¢1$E%K99§~SLP115(M) G237

S SLPZGBIK,9)=SLP215(M} 038
039

QEAD GEOMETRY FOR WHICH REFERENCE INCIDENCE ANGLES ¢40
ARE TO BE COMPUTED. 041
042

READ(TT,20LITMAXC {141} ,FKSHA(L} . 043

READI LT, 401) {ANGSTLI) yd=1,9} C44

PEADILIT 2020 {SGMA(JT d=1,9} 04°%

READIIT.402)(PHI{J) yI=1,10) 046

WRITELID, 700D 647

WRITEIIO,130% 048




OO

MO

OO

OO0

&6C

10C

11c

13C
140
201
202
401
402
5CC
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WRITE(IC,140)TMAXC(1,10,FKSHA(T}
CALL FITID{(TMAXC,FKI,TMAXCB,FKIB,1,7,1,1)

BEGIN LOOP GN STAGGER ANGLE

DO 11C 1G=1,9

N=0

NNN=0

YANGS{1)=ANGST(IG)

WRITE(IO,700) ¢
WRITE (10,510}

BEGIN L 0OOP ON SOLIDITY

DO 11¢ IS=1,9

YSGM(Lh=SGMA(IS)

CALL FIT2D(YANGS,FIC10G,YSGM, ANGSTB,FI10GB,SGMGBB,8,9+
X1 :8+9,91) :

CALL FITZ2D(YANGS,;SLOP1G,YSGM;ANGSTB,SLP1GB,SGMGBB 8,9,
X1 989249}

CALL FIT2D{YANGS,SLOP2G,YSGM¢ANGSTB,SLP2GB,SGMGBB4+8,9,
X1,8,9,9})

BEGIN LOOP ON CAMBER ANGLE

DO 10C IC=1,10
STARI(1)=FKSHA(L)*FKI(1#*FI010G(1}+SLOPLG(1}*PHI(IC)
X +SLOP2GLLY*PHI(ICI*PHIC(IC)

ALF1=YANGS{1}+.5¥PHI(IC}

BTP1=ALFL+STARI(1)
TF((BTPLoLEaT5:1o0R(ALF1.LE.Q0.1) GO TO 60
WRITE(IO,71C)

NNN=NNN+1

N=Y

GO 7O 117

N=N+]

IFC{NsNEo11} o ANDe {NoNEo21 ) o ANDo {NoNEe31)oANDe {NeNEo41}
X oANDs {NeNEs51}e ANDo (NNNoNE.SH) GO TO 1CC
WRITE(IG,T71C)

TF((NaNE.51).AND. {NNN.NE.5}) GO TO 100

N=1

NNN=1

WRITE(IG, 7001

WRITE(IO,510}

WRITE (10,53N) STARI,PHI(IC),YANGS,¥YSGM,TMAXC,FKSHA,FKI,
X FI010G,SL0P1G,SLOP2G

CONT INUE

IF A MACHINE OTHER THAN AN IBM 360 1S USED, THIS
FORMAT STATEMENT MAY NEED TO BE CHANGED TO A
STANDARD HOLLERITH FORM.

FORMAT(® TMAXC FKSHA® /)
FORMAT(2F10.4/771)
FORMAT(2F10.2)

FORMAT(9F8.21)

FORMAT(1CFB.2)

FORMAT(10F8.21

FORMAT(T4)

049
=0
csl
o522
03
054
055
0%é
087
058
059
Caed
061
062
063
Q64
065
Caé
067
068
069
o7e
671
072
Q73
GTé4
075
078
7T
078
079
030
031
082
083
084
085
086
087
G088
089
096
091
gez
{9z
094
0s5
0%6
Qav
098
099
100
101
102
102
104
108
106
107
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IF A MACHINE OTHER THAN AN IBM 360 IS USED, THIS
FORMAT STATEMENT MAY NEED 7O BE CHANGED 7O A
STANDARD HOLLERITH FORM.

510 FORMAT{? REF INC CAMBER STAGGER SOLID. TM/C FKSHA®,
X FKI FI0106 SLOP1G SLOP2G /)
520 FORMAT{5F10.5)
530 FORMATELFB8o1elFTe291FBe231FT02,1F5.292F66029F 702y
X 2FGe4]) '
700 FORMATUOLIHLY
TID FORMAT{LH )
siop
END

108
109
110
111
112
113
114
115
116
117
i1se
119
120
iz21
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BLOCK DATA

COMMON/BLOCKI/ ANGSTB(8),FIICI1(4C),FIL0I2(32),FKIB(1,7},

X SGMGBB(9) ,SLP1I1(16)+:SLP1I2(16),SLPLI3(16},SLPLI4(16),
X SLPLIS(8),SLP2I1(16),SLP2I2(16),SLP2I3(16),SLP2I4(16),
X SLPZ2I5(8),TMAXCB(1,7)

DATA ANGSTB /0071069200930 9400350096009 706/
DATA SGMGBB /047066900851 e05102510491066926092067

DATA TMAXCSB /0eC30.0240.04,0,06,0.0G8,0.10,0,127
DATA FKIB /Co0406334,0,58990.772,0.903,1.0,1.08/
DATA FI1OI1 / CoC042:06413:0.73851:0435,1.360 51,662,

1086452.042404012,06554451e085,1057142.05042¢485,
2083493,099:06003,007214164C5,20105,20759,3.386,
30835740145, =0041400853916735,20636+30488744283,
£091995,2769=0074916072920146,30136,44219,50215,
5.655, 64377/ :
DATA FIl012 7 ~e097,16203,264765307515506029560214,
X Te0l6+7039C3=012441638792e84494034675.82T470255,
X 8010084517 9=0122,10T64,3.662,5,606,70591,9.398,
X 10020:1CeB859=0186426302440944,70694,10e46412054,
X 12,55,14.50/
DATA SLP1I1 /  =e042758,=4087534,=0138043,~,190901,
X =e2504424=0321662,-4392870+=484041,-0022447,
X —oC58126,=0100154;~01483124=0206059,=0272889,~.352378,
X -o 457603/
DATA SLP1I2 / =e003620,-.032000,-.067203,-,113722,
X =0166661,=0234563,-03177565=0448353,0,015655,
X =o0C81635=00379283=¢079C30,=0130964 y~0200632,=0291484,
X —o 433447/
DATA SLP1T3  / CeC41494,Ce019001,-4013239,-.043754,
X ~e096256,=01T237C8y~0 267640,=c408423,0,059901,
X CoN46889,0e025376,~0009586,~0066273,-.150270,
X =e249121,-0376220/
DATA SLP1I4 / 0.082185,0.073090,0.055278,0.G18505,
X =oe0404T2,=0133857,~4226235,-,356545,0,116359,
X 0e123619,00113367,0007926690.002457,-0107843,-,194811,
X —0296872/

XX X X X

DATA SLPLIS / 0.162877:06189407:06192420,0.147714
X CeC4LtB8BBy=~eCT1540,=01567404~0247098/
DATA SLP2I1 / -e001435,-,001385,~,001268,-.001161,

X - 0010199‘-0007441-.C0C538 Y‘QOCCI 13 e 0013211

X = 0N1342,4-,0C1231,-,001289,-,001178,-,001022,~-.0C0814,
X - CGC337/

DATA StLP2i2 /  =+001225,-,001325¢=-6001395+,~-.001370
X =oCC1347,=0o00125643=eC0L107 4= 0004E245-6CC1164,

X e 0012‘331-. 001424 ¢ ™o 601497 ™" e 001 533 y°c001489y’00013761
X —.CC0enT/

DATA SLP213 /' =e0011714-.001341,-,001418,-,001653,
X =o001749,-,0016394-,0015514-.000846,-,0C1058,

X =eCC133N;-:001604,-.001843,-,001940,-.001797,-.001617,
X -,001C48/

DATA SLP2I4 / =e0C1C454=~50013863-6e001744,-,002001,
X —e002120,=0001904,-,001656,-.601200,-.000875,

X =eCC14623-e001987,~6002603,~.0023774-.001919,-.001769,
X -s001514/

DATA SLP2I5 - / =eCCO07104~o001564,+-o0C2445,-.002851,
X =e0C26233-o0C2108,-.002036,~.002749/

END

122
123
124
128
izé
127
128
129
130
131
132
133
124
128
136
137
138
139
140
141
142
143
144
14%
146
147
148
149
150C
181
182
183
154
188
186
187
158
189
160
161
l1éz2
163
164
168
leé
167
168
169
7¢
171
172
173
174
178
176
17T
178
179
180
181
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SUBROUTINE FITIDEX;YoXBsYBJIPKP,T K}

3-POINT LAGRANGIAN INTERPOLATION FOR Y=FCN(X) FROM
UATA TABLES XBy,Y¥B. XB-ARRAY VALUES ARE ARBITRARILY
SPACED, MONOTONE NON-DECREASING, JP IS GIVEN NUMBER
OF XB~ OR YB—-ARRAY ELEMENTS

DIMENSION X191} V(Lo XB{LeTD VB(L,7}

10=6

1F{JP-20011,11,14

IFiKP-3314,12,12

IF{KP-203113,13,14

0o 3 J=1,4P

DO I M=3,KP

L=M :

IFINIR,Jb=-XBlIgsL}D2¢201

CONT INUE .

KO=XB{T,L-2)

Xi=XB{I,L-1)

X2=XBLlI,L)

Y{J =X (K d) =X IR {X(K S )=X2)%YB(TI,L-2)7({XO-X1}#(X0~X2)}
T X IK I =X2 0% X (Ko J)=XCIHYBLI L -2 0 /{(XL-X2}%({X1-X0) )
2o IXIK,JI=XOPR{X(K,J =X IRYB(I L}/ 0{X2-XO)*(X2~-X1D)
RETURN )

WRITE({ID,50C)JP,KP

FORMATELIOX,® INCORRECT ARRAY SIZE IN FITID, JP=°,12,° KP=',12)
s§TOw

END

182
183
184
185
186
187
igs
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
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SUBROUTINE FIT2D{(X,Y3ZsXBsVByZBsIPsJP,JIL,1Q,JQ:KQ}

3-POINT LAGRANGIAN INTERPOLATION FOR Y=FCN{X,Z)
FROM DATA TABLES XB,¥B,ZB. XB-AND ZB-ARRAY VALUES
APE ARBITRAPILY SPACED, MONOTONE NON-DECREASING.
1Py JP ARE NUMBER OF ELEMENTS IN XB,ZIB ARRAYS,RE-
SPECTIVELY.

DIMENSION X{€1),Y{(1},Z{1},¥YST(3}
REAL XB(IQ),YR{IQ,JQ),ZB(KQ}

"10=6
IF{IP-2)15,10,10
10 IF(IP-2CI11,11,15
11 IF(JP-3115,12,12
12 IF(JP-20113,13,15
13 IF{JL-20)14,514,15
14 DO 6 N=1,JL
DO 1 M=3,1P
I=M
IF(XINI-XB({I})I2,2,1
1 CONTINUE
2 DO 2 M=3,J4P
J=M
TFEZINI-ZB{J} ) 4y4,3
3 CONTINUE
4 XC=1B(J-2)
X1=ZB(J-1})
X2=2ZB(J}
DO 5 K=173
L=I+K
YC=YB(L-3,4-2})
Yi=YB{(L-3,J-1}
¥2=YB{L-3,J})
§ YSTI(KI=(Z(N}-X1}*{ZI(NI=-X2}%YO/({XO-X1)*{XO0-X2}}
14 (ZANI-X2I*(Z(NJI-XO I RYL/ ({X1-X2 ) &{X1-XO}}
24 (ZANI=XOPR{Z(NI-X1¥%xY2/{ {X2~-XO) *{X2-X1}]}
X0=XB(I-2)
X1=XB({I-11
X2=XB(I} v
€ YINI=(X{NI-X1I*{X(NI=X2)%YST(IF/{{XO-X1}*{X0O~-X2})
T4 (CINI=X2I%(X{NI~-XOIRYST(2}/70{X1-X2 )% (X1~XC}}
24 (XINI=XOV&{X{N}-X1I=YST(3)/7((X2-XOI*{X2-X1}}
RETURN
15 WRITEL(ID,50011IP,JP,JL
5CC FORMAT{10X,* INCORRECT ARRAY SIZE IN FIT2D, IP=°,12,° JP=°,12,% JL

1=1,12}
STOP
END
INPUT DATA CARDS
.1 1.
0. 5. 10. 20, 30. 40. 50. 60. 70.
A .6 .8 1. 1.2 1.4 1.6 2.0 2.6

0. 5. 10. 20. 30. 40. 50. 60. 70.

212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
264
245
246
247
248
2469
250
251
252
253
254
255
256
257
258
259
260
261

75.
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Reference incidence angles which were computed are presented in APPENDIX D.
The first page of output is given below as an example of the output format.

~2¢ 5
‘&@Q
"”507
"‘?@?
*}‘f@ﬁ
“33@2

EoF
[Nl - e

&

T
e N = =

LI |
s B e P33 03 3 2B

H

§

fren
"“‘Sw}
"”{\‘@‘B
*3@@
“‘1@9
"‘mw@
TR

&

&

& & & & 5 €& & & & 8

& @ & & & s & @ & &

s

[RSIEUIs RN RN B¢ SN e e |

IS Y I < BNV B B RNVS IEAN S e

t.00
5,00
1¢.00
20, G0
30,00
40.CO
50,00
60, 00
TO.00
75,00

0,00
50‘30
1M, 0C
20,C0O
30,00
40,00
S0, 00
60, DO
TG00
78,00

.00

¥l

10,0

20,00
AOLCO
40,00
.00
60,00
70,00
T5, 00

G.0C

5,00
10,00
20.00
ACL.00
4000
50 .00
60,00
T 00
75,00

0,00
5,00
1M 00
2Ne 00
30,00
40,00
SPLCN
60,00
T0 00
75,00

0. 00
0,00
C.NO
0.00
C.00
n,00
0.00
0.70
N.00
0. 00

0.C0
0,00
0.00
£, 00
N."0
0.00
0,00
N.CO
0,00
0. 00

0,00
0,00
0,00
0.00
G.00
0,00
0. 0O
C.00
¢, 00
0. 090

Q.00
0,00
0.00
0. 00
0,00
D NG
0. 00
Q.0n
0,720
0. 00

0,00
0,00
0. 00
0,00
0,00
n, 0N
0. 00
0,00
0,00
0,00

~ CAMBER STAGGFR SOLIDG.

0. 40
0. 40
0.40
0. 40
0040
0. 40
0, 40
C. 40
0. 40

C.60
0. 60
0. &0
0.60
0, 60
0. 60
C. 60
0. 60
0,40
0. 60

C.80
C. 80
0. 20
0.80
0. 80
c.80
0.80
0. 80
.80
0. 80

1.00
1.00
1,00
1.00
1,00
1.00
1.C0
1.00
1.00
1,00

1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.2C

TM/7C

0.1¢C
0.10
0.10
0.1C
N.10
N.1¢C
C.10
0. 1C
0.1C
C.10

0.10
C.10
0.10
0.10
C.1C
0,10
0,10
r.10
C.1C
C.10

0.10
0,10
0.10
0.10
.10
0.10
0.10

0o 10

0.10
6.1C

0.10
0,10
N.10
.10
0.10
D.10
0.10
C.10
N.10
0.10

C.10
0,10
0.10
0.10
0.10
0.10
0.10
0,10
0.10
Ne10

FKSHA

1.00
1.00
l.00
1.00
1.00
1.00
1. 00
1. 00
1.00
1.00

1.0C
1.00
1.00C
1.00
1. 00
1.0n
1. 00
1,00
1.00
1.00

1.00
1.C0
1.00
1.00
1. 00
1.00
1.00
1. 00
1.00
1.00

1.00
1.70
1.n0
1.0C
1. 00
1.00
1.00
1.00
1.00
1.00

1,00
1.00
1. 00
1.00
1.00
1.00
1.00
1.00
1.0n
1.0C

FKI FI10106
1.00 0.04
1.00 0.04
1,00 0,04
1.00 0.04
1,00 0.04
1.00 0.C4
1.00 0.04
1.09 0.04
1.00 0.04
1.00 0.04
1.00 0.01
1,00 0.01
1.00 N,01
1,00 0.01
T.00 0.01
1.00 0.01
1.00 0.01
1.00 0.01
1.C0 0.01
1.00 0.01
1.00 0.00
1.00 0.00
1,00 0. 00
1.00 N.00
1.00 C.00
1.00 0.00
1.00 0.00
1.00 C.00
1.CO 0.00
1.00 0.00
1.00 "0.04
1.00 . -0,04
1.00 : -0.04
1,00 -0.04
IQOO "00"4
1.00 ’0004
1000 -0004
10”0 -0.04
1.00 -0.04
1.0 -0.04
1000 ‘0.07
1,00 =-0.07
1.00 "0007
1.00 -0.07
1.00 -0.07
1.00 ’0007
1.00 -0.07
1.00 =-0.07
1.00 -0C,07
1.00 -0.07

SLOPIG

-0.0428
-0.,04628
"0.0428
-0e0428
-0.0428
-0.0428
~0.0428
-0,0428
‘000428

°n.022‘+
-0.,0224
-0.0224
-0.0224
-0,0224
"0.”224
-0,0224
-0 0224
-0.0224
"0.0224

‘000036
-C.0028
~-0,0036
-0.,0036
-0,0036
-0.NC36
-0 0036
-C.CN36
-0.,0036

0,0157
0.,0157
" 0.0157
0,0157
00,0157
0.0157
0,0157
0,0157
0.0157
0.,0157

0,0415
0.N415
0,0415
00,0415
0.0415

0.0415 .

0.0415
0,0415
0.0415
C.0415

SLNP2G

-0,0014
-Ca0014
-0.0C14
“00001‘0
~-0,0N14
‘0.0014
‘0.0014
-0.C014
-0.0014
‘0.0014

-0, 0013
-0. 0013
-0,0012
-0,0013
-0.0013
-0.0013
-O. C013
-0,0013
-C.0013

"000012
‘0.0012
-0.0012
-0.,0012
-0,"012
-0, 0012
-0.0012
-0.0012
-0.0012
-0.,0012

-0, 0N12
"0.0012
-0,0012
-0.N012
-g.0n12
-0,0012
-0.0012
-C.0012
~0.0012
~C.0012

~-0.0012
~0,0012
~C.0012
~0.0012
~Ne0012
~0.,0012
~0.0012
-0.0012
~0.0012
-0.,0012
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APPENDIX D
COMPARTISON OF VALUES OF REFERENCE INCIDENCE ANGLE FROM NONITERATIVE
METHOD WITH THOSE FROM PROGRAM IREF1 AND THOSE HAND CALCULATED FROM
REFERENCE 2,
REFERENCE INCIDENCE ANGLE, DEGe

STAGGER CAMBER FROM FROM HAND

ANGo s DEGs ANG.,DEG. SOLIDITY IREF1 IREF2 CALCULATED
0.0 C. 0 0640 0.0 0.0
0.0 5.0 0.40 _002 "0-2
000 10.0 P. 40 ‘0. 5 "Oa 5
0.0 20.0 .40 ~1.3 T =le4
C.0 30.0 0.40 -2e5 =265
C.C 40,0 0o 40 -4, 0 -4,0
0.0 5000 C-lfo —5.7 -5.7
PQO 60.0 0.40 ‘7.7 '707
0-0 70.0 Co"‘n "1000 -10.0 "10.;0
00“ 75.0 0.40 "1102 . ’1102
N0 0.0 0.6C CeD 0.0
0.0 5.0 f‘.60 "0-1 ‘001
000 1000 00 60 "0.3 -0.3
0.0 20-0 . 0.60 "009 -100
000’ 30.0 0.60 "1.8 '109
Co 0 40.0 00 60 ‘3.0 "3.0
0-0 50.0 0.60 "4.4 '4.4
OQO 60-0 0060 "'601 "601
Oon 7000 0060 . -800 ’800
oon 75.0 0.60 "901 "9.1
0.0 0.C © 0.80 0.0 0.0
0.0 5.0 0080 -0e 1 ’0.0
000 10.0 O.BQ "0.2 ’ “0.2
0.0 20.0 0.80 -0.5 -0.6
Des D 30.0C (‘080 -162 ~1e2
N0 400 080 -2s1 -2e1
C.0 50,0 (e 80 -303 "302
C.O 6C.0 0. 80 "4.6 "‘9‘06
P.O 70.0 0080 "6.3 "6.3
0.0 75.0 0080 '7.1 -Te2
Q.0 0.0 1000 ‘ G0 =00
0.0 5. 1,00 0.0 0.0
0. O 1”.0 1.00 —0.0 "0.0
0.0 2000 1000 _0.2 “002
0'0 39.0 1.00 -006 °°o6
0.0 40,0 1.00 "103 —103
a0 50.0 1000 "2.1 ‘202
0.0 60,0 1.00 -3.3 ~3,3
0.0 70.0 1.00 "407 -4 o &
0.0 V 75.0 1‘00 “5.4 -5.4
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REFERENCE TNCIDENCE ANGLE, DEG.

STAGGER CAMBER FROM FROM HAND
ANGo. yDEGe ANGeyDEGe. SOLIDITY IREF] IREF2 CALCULATED
000 000 » 1020 000 -O.l
N0 5.0 1,20 Co1 0.1
0.0 1¢.0 1.20 0.2 0.2
0.0 20,0 1.20 0.2 0.3
0.0 30,0 1,20 0.1 0.1
(‘.0 40. 0 1.2” "003 -003
0-0 50-0 1020 -0, 9 ‘0.9
0.0 60,0 1.20 -108 "1.8
0.0 70,0 1,20 -2.9 ~-2.9
ﬂ.f\ 75-0 1‘20 -246 o ‘3.5
0:0 Q.O 1040 000 -nsl
0.0 5.0 1.4C 0.2 0.2
¢, ¢ 10.7 1,40 - 0.3 Co &
0.0 20.0 1. 40 0.6 0.7
DN AN 0 1.4 0.7 0.7 0.7
C.0 40,0 1,40 06 0.6
0.0 5N 1,40 Ca3 0.3
0.0 6000 1040 -0e2 n '003
(’.(‘ 70.0 1.40 "101 '101
0.0 750 1,40 -1.6 s TY)
0.0 O-O 1.60 0.0 ‘001
Doo 5. N ' 1060 0.3 003
0.C 10,7 1.60 0.5 0.6
0,0 20,0 1.60 1.0 1.1
©e0 20,0 1.60 1.3 1o 4
0o 400 1.60C 1.5 1.5
0.0 50,0 1460 1.5 le4
0.0 60.0 1,60 1.1 1.0
0.0 TG0 1.60 0.5 0.5
0.0 75.0 160 0.1 0.2
0.0 0.0 2.00 0.0 ~Ne1
AP 5.0 2,00 Q. 4 0.4
0.0 10.0 2,00 0.9 0.9
0.0 20,0 2,00 1.7 1.8
0.0 30.0 2.00 2.5 2. 6
Oon 40.0 2000 3.1 3.1
0.0 £0.0 2.00 2.6 3.5
C.0 60,0 2,00 3.9 37
0.0 70,0 2,00 3.7 3.7
C.C 75,0 2,00 365 3.7
0.0 0.0 2660 0.0 ~0a2
Cald 5.0 2060 0.6 0.6
0.0 10,0 2,60 1.3 1.4
0.0 200 2.60 206 2.8
0.0 30,0 2. 60 3.9 4ol
0.0 40,0 2,60 56 2 502
6.0 50,0 2,60 6.5 6.2
N0 60,0 2. 60 763 7.0
0.0 70,0 2.€C Te 7 Ta7
0.0 7560 . 2060 T8 800
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REFERENCE INCIDENCE ANGLE, DEG.

STAGGER CAMBER FROM FROM HAND
ANG, (DEG. ANG, sDEGe SOLIDITY TREF1 IREF2 CALCULAYED
10.0 0.0 0040 0.4 Oo4
!0.0 5.0 0."0 "0.1 ‘001
10.“ 10.0 00’+0 "0.6 -006
10.C 200 Cet0 -1.8 -1.9
10.0 20,0 0,40 ~3e4 -3¢ 5
10.0 40,0 040 ~563 -563
10.(‘ 50.0 0040 -7.5 °7o"‘
10.0 60,0 Ce4l ~-9.9 -9.8
10,0 70,0 040 -12.5 -12.5
10.0 750 0.40 -13.9 ° -13.9
0.0 0.0 .60 0.5 0. 6
10,0 5.0 0.60 0.2 0.2
10.0 10.0 0.60 -001 ’0.2
1.0 2000 Co 60 "1.1 -101
1C. 0 20.0 060 -2.4 ~2e4
1000 40.0 0060 ’3.9 "309
10.0 . 50.“ D-bo "5.7 “5.7
10on 6nc° 0.60 "7.8 "708 "7.8
10.(‘ 70.0 0.60 ’1001 "1001
10 0 75.0 0060 "11.3 "11.#
10N 0.0 0.80 0.7 CoT
10. ¢ 5.0 C.80 0.5 0.5
10.0 10.0 0.80 0.3 0.3
10.0 ?Ooo 0.80 —0.5 "o.‘f
10,0 30.0 C.80 -l.4 -1.4
lnoc 4000 0080 -2.7 "207
10,0 50.C : 0.8C ~4.2 ~4o?2
10,0 60,0 0.80 -6.0 -6o 0
1(‘.0 70.0 0080 "8-0 ‘800
XCoO 7500 0080 -9.1 ’9.1
10.0 C.0 1.00 C.9 0.9
10,90 5.0 1.C0 0.8 0.8
10,0 10.0 1,00 0.6 Ce 6
10.“ 2(‘00 1.00 002 0.2
10,0 0.0 1.00 -0.6 -0:6
10-0 4000 1.00 "1.5 "105
10,0 5C.C 1.C0 ' -2.8 -2.8
10.0 60,0 1.00 ~4e3 ~4¢3
10.0 700C 1.00 -60 1 ‘6.1
10.0 75.0 1.00 ‘7.0 "700
17.0 0.0 1.20 101 1.1
10,0 5.0 1,20 1.1 1.1
10.0 10.0 1,20 1.1 1.1
10,0 20.0 1.20 0.9 0.9
10,0 30.0 1.20 04 Mol
1“.0 400 1. 20 -0.3 -0.32
10.0 5060 1,20 -1.3 -1e3
]0.0 6000 1020 ‘2.6 "2.6
10.C 70,0 10 20 4o 2 ~4e2

10.0 75.C 1.20 ~-5¢1 -5.0
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REFERENCE INCIDENCE ANGLE, DEG.

STAGGER CAMBER FROWM FROM HAND
ANGo yDEGe ANGo. DEG. SOLIDITY IREF1 IREF2 CALCULATED
10,0 0.0 1.40 1.3 1.2
1C.0 5.0 1. 40 1.4 1.4
100 10,0 1.40 1.5 1.5
10,0 200 1.40 1.6 1.6
1N,0 3C.0 1. 40 le 4% le 4
10,0 40,0 1.40 1.0 1.0
10,0 50,0 1.40 0.3 0.2
1n.C 60,0 1. 40 "0.7 ~0.8
1Ire 0 70.0 1.40 ~2.0 -2.0
1C.0 75,0 1,40 ‘208 o -2.8
10,0 0.0 1. 60 1.5 1.4
10,0 5.0 1. 60 1.7 1.7
10.0 10.0 1.60C 1.9 2.0 1.9
1M, 0 2C.0 1,60 202 2.3
10,0 30,0 1.60 263 203
10,0 40,0 1.60 241 2.1
10,0 50,0 1,60 1.6 1.6
10,0 €0.0 1.60 0.9 0.8
‘ECQO 70.0 1.60 "0.3 "'003
1Ce0 7500 1.60 -1.0 "009
10,0 0.0 2,00 1.9 1.8
10,0 5.0 2.C0 204 23
D0 10.C 2,00 2.7 2.9
10,0 20,0 2,00 3.5 3.7
100 30,0 2,00 4s1 42
10,0 4060 2,00 Cha 4 4o &
1€ 0 50,0 . 2eN0 405 4.3
in,0 6C. C 2,00 4e1 3¢9
10,0 70,0 2.00 3,2 3.3
10,0 7500 2.00 267 2.8
10. 0 C.C 2.60 206 263
100 5.C 2,60 3.2 3.2
10.0 18,0 2.6N 3.9 440
10.0 20, C 2060 5.2 565
10,0 30.0 2,60 665 6, 6
106N 40,0 2060 Tobh To&
10,0 5Ce O 2060 8.1 7.9
10.0 60,0 2,60 8,3 8,0
10,0 70,0 2.60 7.9 709
1C6C 785. 0 26 60 T+ 5 Te7
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RPEFERENCE INCIDENCE ANGLE, DEG.

STAGGER CAMBER FROM FROM HAND
ANG, ,DEG. ANG. ,DEGe SOLIDITY IREF] IREF2 CALCULATED
20,0 0.0 - 040 0.7 0.7
20,0 5.0 0. 40 0.0 0.0
2C.0 10.0 Mo 40 -0.7 ~0.8
ZC.n 2000 0.40 "2.5 "'205
2000 30- 0 00 40 '4. 5 -("0 5
20.0 40,0 0e40 -6 8 ~608
?O.C‘ 50.0 00‘!-0 ‘9.4 "903
200 6N, 0 0.40 "1202 ‘12.1
20.0 70.0 00‘?0 "1501 '15.1
2000 75.0 0.40 —1607 N °16.7
20.0 C.0 0.60 1.0 1.1
20,0 5.0 "e. 60 0.6 0.6
20.0 lﬂ.O 0060 ‘000 '-0.0
20,0 20.C 060 -le4 -1e5
20,0 ’ 20,0 0. 60 -3.1 -3.1
2(‘.0 40.0 0060 “501 -501
20.0 50.0 0. 60 ’7.3 "7.3
20.0 A 60.0 '3060 ‘908 "9.7
20.0 7000 0060 "12.5 ‘12.4
20.0 75.0 0.60 "13.9 "1309
20.0 0.0 0.80 le4 1.4
20.0 ) 560 0.80C } 1.0 1.0
20,0 10,0 C.80 0. 6 06
20.” 20,0 C.80 "0.5 "005
20.0 30.0 0080 -108 "109
200“ 4C.C 0580 ‘3.5 -3.5
20.0 50.0 0080 °505 ~5e04 -5:5
20.0 60.0 . 0080 “7.7 "7.6
200') 700 0'80 "'1001 ‘1001
20, C 75.0 0.80 -11l.4 -11.5
20.0 C.0 1.00 1.7 1.7
20, C 5.0 1.00 1.5 1.5
20.0 © 1C.C 1.00 1.2 1.2
2C.0 20,0 1.C0 0.4 0.4
2000 30.“ . 1.00 "0.7 "0.7
Zron 40.0 lcro ‘201 -2.1
.20, C 50 C 1,00 -3.7 -3.7
20.0 60.0 IQCC ’5.7 "5.7
ZOcn TC0 1.00 -709 "'709
20.C 75.0 1000 "901 . '9.1
20,0 0.C 1.20 201 261
20,0 5.0 1,20 2.0 2.0
2C.0 10.0 1.20 1.9 1.9
2060 20,0 1.20 1.3 1.3
20.0 30,0 1.20 Ce5 0.5
2060 40,0 1.20 -C.6 -0,7
20,0 50.0 1.20 -2.1 -2s1
2C.0 : 60, C . 1.2” -3. 8 -3¢ 8
2C.0 76,0 1.2¢ -5 7 -5¢7

20,0 750 1.20 ~608 ~6.8




STAGGER
ANGo » DEGa

200
20,0
20.0
20,0
200
20,0
20,0
20,0
20.0
2C- 0"

20,0
20,0
20 0
20,0
20.C
70,0
20,0
20,0
20,0
20,0

2ﬂ¢0
200
700
20.0
20,0
20,0
206N
20,0
200
20,0

20.0
200
20,0
20.0
20.0
20.0
20.0
20. 0
20,0
20,0

CAMBER
ANG. y DEG,

0.0

1C.0
20.0
30.0
40, C
5.0
60.0
700
7540

C.0

5.0
10.0
20.0
30,0
40,0
S0
60.0
70.0
7560

SOLIDITY

1.40
1.40
1,40
140
1.40
1,40
1,40
l.40C
1.40
1.40

1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1,60

2,00
2.0C
2.00
2,00
2.N0
2.00
2,00
2.00
2.00
2,00

2. 60
2.60
2.60C
2060
2,60
2,60
2.60
2,60
2. 60
2260

64

REFERENCE INCIDENCE ANGLE,

F

IREF1

NE=OREMMNNOLWWN

e © e @ @ @ © © © &

QOFHWAAVI U S B W

ROM

2.5
206
25
2.3

O Dt )N ONN 2O

e © © & © o & o 6 €

RO DODPORTOEN VOdPr=NOoOUND

VO~ 0@~ AU

FROM

IREF2

2.5
2.6
2¢ 6
263
1.8
0.9
‘003
‘1.8
"306
4,6

2.8
301
3.2
3.3
209

2%

1.2
“0.1
-1.8
'2.8

3.7
4o 2
4e6
S.1
5.3
5.0
4o b
363
1.9
1.0

%o 9
5.9
6.6
7.8
8.5
8.8
8.5
7.7
605
Se7

. HAND
CALCULATED

5.1

DEGe.
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REFERENCE INCIDENCE ANGLE, DEG.

STAGGER CAMBER FROM FROM HAND
ANG. yOEGs ANG,,DEG. SOLIDITY IREF1 IREF2 CALCULATED
30.0 - 00 0.40 1.0 1.0
300 5.C 0.40 0.1 0.1
30.0 10.0 0040 -0.9 ’1.0
30.0C 20.0 0,40 -362 -3.2
30.0 30-0 noao '5.7 "5-7
3C.0 40.0 0o 40 ~8.5 -865
30,0 500 Ne&h -11.5 ~-11.4
30,0 60.0 0.40 -144.6 ~14,6
30.0 70.0 0040 -1800 -18.0
30,0 75.0 0040 "19.7 o "19.8
3600 0-0 0.60 1.5 106
3C.0 5.C 0.60 0.8 0.8
30.“ 100° 0.60 -000 “0.0
30.0 20.0 0.60 -1.9 -1.9
%0.0 3006 0.60 -4.0 ‘4.0
30,0 40,0 0.60 -be & -804
30.0 5C.0 0.60 -%.1 -9e1
20.0 60.0 0.60 -12.0 ~12.0
30.0 70.0 0060 "1501 "15.1
20.0 TS50 0060 "16.8 "16.8
2C. 0 0.0 0.80 261 201
3000 Son 0080 1.5 1.5
30.0 10.0 0.80 0.9 0.8
20N 20. 0 N, 8C “007 -0.7
30-0 3“.0 0080 ’205 ‘2.5
3‘:’-0 40,0 0. 80 "407 -4 6
200 50N 0080 ’700 ‘700
20, C 6000 ' Q. 8¢ "907 ~9,7
200 7C.0 Ne.8C -12.6 ~12.6
30N 7500 0080 "1401 "1‘9'01
20.0 0.0 1.C0 2.6 206
30.0C 5.0 1.00 202 202
30.0 10,0 1.00 1.7 1.7
30.C 2C.0C 1.00 0.5 0.5
3C.0 30,0 1.00 -l.1 -1.1
30.0 AOQO 1.00 ‘209 '209 -2.9
30,0 50,0 1,00 . =56l -5.1
3C.0 6C.0 1.00 "705 -Te5
?000 70.0 1.00 -IOQZ '10.2
A0 D 75,0 1.00 ‘1107 =117
30.0 0.0 1.20 361 361
30N 5.0 1,20 2.9 209
30,0 1C.0 1,20 2.5 2¢5 2.6
30.0 20.0 1.20 1.6 1.6
30.C 30,0 1.20 0.3 0.3
30,0 40,0 . 1.20 ~1e2 -1.3
200 50,0 1.20 -3.2 -362
?000 60.0 1.20 ’5.5 -5.4
3000 7000 1.20 "8.0 -800

300 750 1.20 -9, 4 -9 4
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REFERENCE INCIDENCE ANGLE, DEG.

STAGGER CAMBER FROM FROM HAND
ANG. yDEGe ANGsyDEG. SOLIDITY IREF1 IREF2 CALCULATED
A0, 0 0.0 1,40 3.8 3.8
30,0 5o 0 1.40 306 3.7
30,0 1C,0 1.40 3.5 3.5
3060 20.0 1040 2.8 248
30,0 30.0 1.40 1.8 1.8
3060 40,0 1.40 0.5 0.4
300 SCe N 1.40 ~-1e3 -1.3
30,0 60,0 1o 40 -3 5 -3.5
0.0 70,0 1.40 -6.0 | ~6,0
3000 75.0 1.40 "'7-3 ' -703
30,0 © 0.0 1.60 bot 4¢3
4Ce O 560 1.60 boby 4o b
EIAPR U 10,0 1.60 403 403
30,0 20,0 1,60 3¢9 . 3.9
30,0 30.0 1.60 3.1 3.1
30.,0 40,0 1.60 1.9 1.9
30N 50,0 1. 60 0.3 0.3
30,0 60:0 1.6C -1.8 "'1.7
30,0 70.0 1.60 ’402 e 2
300 7530 1.6(’ ’5;5 "5.5
30.0 0.0 2.00 S¢7 5.6
30,0 5.0 2400 5.9 5.9
30,0 10,0 2.00 6.1 6.2
30.D 20,0 2,00 6.2 6,2
30,0 30,0 2.00 5¢8 5.8
30,0 40,0  2.00 5.0 4.9
3C.0 50,0 2.00 306 3.6
30,0 60,0 2,00 1.7 1.7
3{‘.“ 7000 2.00 "0. 7 "006
30,0 750 2,00 -1.9 ~2.0
3060 0.0 2, 60 T-8 Ta7
A0 560 2.60 8.3 8.4
206 0 10,0 2,60 8.8 8,9
300 20,0 2060 9.5 9.5
30,0 30,0 2060 9.7 9.6
20, 0 40,0 2.60 9.1 9,0
30,0 50,0 2.60 7.9 8,0
30e 0 60.0 2460 602 6.3
30.0C 70.0 260 4o 0 4.1

3N, 0 75.0 . 260 208 2.7
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REFERENCE INCIDENCE ANGLE. DEG,

STAGGER . CAMBER FROM FROM HAND

AMNGe yDEGe ANGe sDEGe. SOLIDITY IREF1 IREF2 CALCULATED
40,0 0,0 0.40 1.3 1.4
40,0 0 0.40 0ol 0e1
40,0 10.0 0.40 ‘1.2' '102
4000 20.0 0.40 ‘400 ‘401
4“.0 30.0 0040 ‘7.0 -701
40.0 40.0 00 -10,3 ~10.3
40.0 50.0 0040 ’13.8 ‘13.7
40.” 6000 0.40 ‘17.4 ’17.3
40, 0 700 0o 40 -21.2 -21,2
40,0 75.C Mo 40 -22:1 '2302
40,0 0. 0 0.60 2.0 2.1
4C.0 5.0 Q.60 1.0 1.0
&P.C ]0.0 0060 ‘001 '001
4000 . 20.0 0.60 -2.5 ‘2.5
4000 3000 0.60 ‘5.2 ’S-Z
40.0 40.0 0060 -801 ‘801
40,0 50.0 0060 ‘1103 _11-2
40.0 60.0 0060 ‘14.6 “14.6
40,0 70.0 0.60 -18.1 ’18.1
4C, C 75. 0 P60 ‘20.0 ’2000
40,0 0.0 N.80 267 2.8
40,0 56 0 0080 1.9 1.9
400 10.0 C.80 1.0 1.0
40,0 20.0 0080 ’101 ’101
4C. 0 20,0 0. 80 -3.4 -365
40.0 éﬂ.“ 0080 “6.1 -601
40.0 50.0 0080 ‘9.0 ”809
40,0 60.0 . .80 -12.1 -12.1
40.0 70.0 0.80 ’1505 ‘1505
40-” 75.0 0‘80 ‘1703 ‘17.3
40,0 0.0 leC0 3¢5 365
400 5.0 1.00 2.8 2.8
40,0 10.0 1.00 2.0 2.0
40,0 20,0 1.00 C.3 0.3
40,0 30,0 l.CC -1.8 -1.8
40,0 4Co 0 1.0nC ~&e 2 ~4,2
40,0 5000 1.00 -6 9 -609
4C.0 60.0 1.00 : ’9-9 ~0,9
40,0 70.0 1.00 ‘13.2 ‘1302
40, 0 7560 1,00 -14.9 -15.0
40,0 0.0 1.20 402 be2
40, 0Q 5 C 1. 20 3.7 3.7
4C.0 ' 1.0 1.20 3.1 301
40,0 20,0 1.20 1.6 1.6
40'0 30-0 1.20 -002 ’0.2 -0.2
40.0 4000 1.20 -204 -2-“
40,0 5000' . 1.20 ’5.0 ‘5.0
40,0 6000 1020 ‘7.9 -7.9
40.0 70.0 1020 ‘11.1 ‘1101

40.0 75.0 1.20 -12.8 ~12.8
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REFERENCE INCIDENCE ANGLE, DEG.

STAGGER CAMBER FROM FROM - HAND
NGy s DEGe ANGoyDEGe SOLIDITY IREF1 IREF2 CALCULATED
&g 0 0.0 ’..40 50 5.0
40, € 5.0 1.4C 46 Ly
40,0 10.0 1,40 42 402
40, 0 20.0 1.40 3.0 2.9
4N, 0 30.0 1. 40 1«3 1.3
40 N 40,0 1.40 -0 7 -0e7
40,0 5(‘00 1-40 '302 “301
‘P0.0 6000 1.40 ‘600 ® "509
40, 0 70,0 1,40 -9.1 ' -9,1
400 75-0 10"0 "1008 é".609
40, 0 0.0 1.60 5.8 5.8
4060 5.0 1.60 56 56 6
40,0 10.0C 1.60 502 Se2
40 0 20,0 160 42 &2
400 200 1.60 2.8 2,7
40, 0 40,C 1.60C 0.8 0.8
19'0-0 50.0 1060 -1.6 -1.5
4&(‘.0 60.0 1.60 -4.3 ‘4.2
‘3@. n 70.0 1 .60 '704 "7.‘0
40.0 7500 1.60 -9, 0 -9%1
40,0 C.0 2.00 75 T 6
454 5.0 2,00 Te 5 Ta5
40,0 10,0 2.00 Tok To &
400 20.0 2,00 ' 6.9 607
40,0 30.0 2.0C 5«7 506
4040 40,0 2.0C 3.9 3.9
40, 0 50, 0 2,00 1.7 1.8
4060 60.0 2.00 -009 ~0.8
4060 0.0 2060 10.2 10,5
400 .0 2,60 106 10.6
406 0 10.0 2.60 10.8 10,7
4060 20,0 2060 1008 10.3
L0 0 30,0 2,60 9.6 9.5

40,0 40,0 2,60 8.1 8.1



STAGGER "CAMBER
ANG. yDEGo ANGo sDEGe SOLIDITY

50.0 0.0
50.0 5.0
SCL.0 10.0
5C.0 20.0
50.0 30.0
50,0 40,0
5C. 0 50.0
50.0 60.0
50.0 70.0
5C.C 75.0
5.0 0.0
50.0 5.0
50,0 10,0
50.0 2C.C

- 50,0 20.0
E0e0 40,0
50.C £0.0
50.0 60,0
5C.0 7C.0
5C. O 75.0
5C.0 0.0
50. 0 Se0
5C.0 1.0
S0 0 20.0
50,0 20,0
50.0 40.0
50.0 5C.0
£C.0 60,0
5040 70,0
500 754 C
50.C 0.0
0.0 560
5C.0 10.0
50, C 20,0
50.0 30.C
50,C 40,0
50,0 50.0
SCel €0.0
S0.0 70.0
50. 0 75.0
500 0.C
50,0 5.0
500 10,0
50,0 200
50,0 3C. 0
50.0 40,0
5C.0 50.C
50,0 60,0
50,0 70,0
50,0 75.0

0.40
0640
0.40
0.40
0040
0es0
Co40
0.40
.40
Co&l

B0.60
0.60
Ne 60
C.60C
0. 60
0.60
0.60
0. 60
Q.60
0.60

0.80
Ne BO
0.80
.80
0.80
0.80
0.80
0. 8C
0.80C
0.80

l.00
1.00
1.00
1.CC
1.C0
1.00
1.00
l.C0
1.00
1.0C

1,20
1.20
1.20
1,20
1.20
1.2C
1.20
1.20
1.20
1,20
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RFFERENCE INCIDENCE ANGLF, DEG.

FROM
IREF1

1.6
0.0
‘1.6
~5.0
‘8.6
‘1294
-1643
‘20.4
;2405
~2606

2:4
1.1
‘0.3
-3.3
~60 6
-1%.1
-1308
‘17.6
‘21.6
-23.7

3.3
262
1.0
‘107
'4.7
‘8.0
'1105
’1503
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