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SUMMARY

The results of free stream wind tunnel experiments on a semi-
balanced ship skeg-rudder are presented. Tests were carried out fo
dexrive the distribution of pressures over the rudder; these tests form
an extension to earlier force measurements which were the subject

of separate reports.

The chordwise distributions of pressure indicate the .regions of
separation occurring on the rudder, and the influence of the transition
strip and sealed gaps is demonstrated by changes in the pressure

distributions.

Spanwise distributions of locad show that changes in skeg angle
(for a particular rudder angle) have an influence on both the skeg and
all-movable porticns of the rudder. Total forces and spanwise centres
of pressure derived from the integration.of the spanwise pressure
loadings are in reasonable agreement with the earlier dynamometer

measurements,

It is ¢oncluded that the chordwise and spanwise pressure
distributions obtained from the experiments provide a satisfactory
account of the detailed load distribution over a skeg-rudder for various

skeg and rudder angles.
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1. INTRODUCTION

Tests were carried out to.derive the dilstribution of pressures
over a skeg rudder, and in the gap between the movable rudder and the
skeg. The principal objectives of the tests were to provide physical
explanations for the skeg rudder force characteristics derived in
eariier experiments and reported in Refs, 1 and 2, and to give an

insight into the distribution of forces over the rudder.



2., DESCRIPTION OF MODEL

Tests were carried out on Rudder No. 1 for which force and
moment measurements had been carried out and reported in Refs. 1 and

2. The principal dimensions of the model rudder are given in Fig. 1.

The pressure tappings were arranged over the rudder as shown
in Figs. 2 and 3 and comprised a chordwise line of tappings at eight
span positions. For span positions Si to 5S4 on the all-movable portion
of the rudder the tappings were located at the fore end and on both sides
of the rudder at 2.5%, 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, BO%, 90%, .
and 95% of the chord from the leading edge. For span positions S5 to S8
in way of the skeg the tappings were located at the fore end and g&f
both sides of the rudder at 2.5%, 5% 10%, 15%, 20%, 25%, 30%, 35%,FAO%,
50%, 60%, 70%, 80%, 90% and 95% of the total chord from the leading
edge. Tappings were alsc located (at span positions 55 to S8) in the

gap between the movable rudder and skeg as shown in Fig. 3.

The tappings were achieved by embedding nylon tubes (0.058"
I.D. and 0.125 " 0.D.) in the rudder spfface (Fig. 4)}. The tubes were
a push fit into grooves which had been accurately milled by machine
in the surface of the (wooden) rudder. The surface was levelled with
epoxy resin and 1.0 mm diameter orifices drilled at the required chord-

wise and spanwise locations.

In order to obtain the pressure measurements at each span location,
the tappings at the remaining seven span positions were sealed by means

of clear adhesive tape.

Leading edge roughness (a turbulence strip) was applied to both
sides of the rudder, and consisted of 0.15 mm diameter carborundum grit
(No. 100} spread evenly over double-sided adhesive tape of 1C mm width;
the leading edge of the roughness strip was located approximately 5.7%
aft of the leading edge of the rudder, this being chosen as a compromise
between the tappings at 5% and 10%. (The transition strip was 5.0% aft

of the L.E. for the earlier force tests.)



3. APPARATUS AND TESTS

The tests were carried out in the 7' x 5' low-speed wind ‘tunnel

at Southampton University.

The rudder was mounted through the tunnel floor and the gap

between the rudder and the floor was approximately 2.5 mm (0.0055¢) .

The pressure tubes from the tappings on the rudder, together
with the tunnel free stream total and static pressure tubes were led to
a 'Scanivalve' unit, thereafter to a digital voltmeter, a data transfer

unit and digital recording.

All. the tests were carried out at a nominal Reynolds No. of

l.2 x 106.

Skeg angles {B) tested were Oo, +5°, -5° andiiOJZSO. {Skeg angles
B = dgandgxggéowere repeated without the transition strips). Skeg
angle B = - 0.25was repeated for span position S7 with the vertical

gap between rudder and skeg sealed on the high pressure side.

For each skeg angle, rudder angle 8 (Fig. 5) was varied to give
rudder angles a: {relative to the wind direction}) of Oo, 50, loo, 20°.

and 30o (0.25°less than these values in the case of B = —0.259).

During test runs, after changing the rudder angle, a minimum time
of one minute was allowed for the pressures to fully respond before

starting to scan the readings.



4, DATA REDUCTION AND CORRECTIONS
4.1 Pressure Coefficients :

The difference between the rudder static pressure and the
tunnel free stream static pressure divided by the tunnel free stream
total minus static pressures gave the appropriate pressure ccefficient

at each orifice

"ERfPo PR“PO
i.e. Cp = P p - 2
T "o VvV
where PR = the pressure recorded at the rudder orifice
PT = +the tunnel total pressure in the free stream
P° = the tunnel static pressure in the free stream

4.2 Pressure Coefficient Analysis Program :

A computer program was written to provide the final data in

coefficient form; a listing of the program is given in APPENDIX Al.
B_op . .

The program analyses Cp = for each orifice.

PT"PO

P0 is derived from the S5th data line (I=4)

PT is derived from the average of the values on lines I=1,3,5,7 ....
for each column J=0,1,2,3.

PR is obtained from lines 1=0,2,6,8,10 ......" " = -

Chordwise integration is carried out to give the mean Cp for
each span position; this was carried out for the complete chord for
the all-movable span stations 81 to §4. For stations S5 to S8 (in
way of.skeg) the integration is divided into the skeg {i.e. from L.E.
to 30% chord), and from 30% aft to the éft end of chord for the movable
part of the rudder. In each case the coefficient derived is based on
total chord’length. It is to be noted that the integration assumes
spacings of the tappings at the aft end of the skeg of 25%, 30% and 35%
aft of L.E. whereas practical considerations 1éd to small modifications
to these locations as shown in Fig. 2. Inspection of the pressure

plottings indicates that this assumption is likely to lead to only



very small errors in the overall integration.

For span position S5 there were no tappings and hence no readings
available at 35% and 40% from the L.E. The pressure curves are
reasonably flat in this area and for the purposes of the chordwise
pressure diagrams and chordwise integration, therefore, the 40%
station is assumed to have the same pressure value as the 30% station.
Errors brought about by the lack of this reading, and the assumption
made, is unlikely to have a significant effect on the total mean Cpl

for the chorxd.

The pressure data was recorded on paper tape which was read
into the computer as a data file, The analysis program inputs each
line of data as a string (G$), the prompt at the end of each line
being the carriage return / line feed functions. The components of
the string are then extracted and converted to their numériéal values,
these being used in the analysis. The program outputs Cp values for the
numbered tappings, and the chordwise integration of pressures, for each

span position.
4.3 Malfunction of Pressure Tappings :

Tube Nos. 15, 43 and 53 were known to be faulty prior to the

experiments and were not connected to the rudder.

Preliminary plottings of .chordwise pressure distributions yielded
reasonably fair‘curves and indicated that all .the tappings had cperated
satisfactorily except for No. 48, i.e. the tapping at 20% chord from L.E.
for span positions S5 to S8. A detailed analysis was made for 8 = O
for various span positions and angle of attack and this indicated that
the Cp obtained from this orifice was consistently low by. between about
l4% and 30%. An approximate mean correction of 22% was chosen and the
values of Cp for orifice 48 were multiplied by 1.22 in the analysis
program. Hence chordwise plottings show errors of up to about IB% at
orifice No. 48, The integration for mean Cp of total chord results in

negligible errors.

The malfunction of orifice No. 48 has not been subsequently investigated.

Since a change in pressure (albeit deficient in magnitude) was recorded
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for change in angle of attack, it is assumed that the tube was
partially blocked or had a small leak.

4.4 Pressure Plottings Program :

Because of the quantity involved the pressure plottings were
produced by machine using a Calcomp 925/1036 plotting system, This
entailed writing a short program in Fortran which called the relevant
Calcomp subroutines. The analysed pressure ccefficients to be plotted
were read from prepared punched data cards. A listing of the program

is given in APPENDIX A3.

Local chordwise centres of pressure CPc had not been included
in the original pressure analysis program; these were later considered
to be desirable, and a short program was therefore written (APPENDIX A4}
which utilised the plotting program data cards. The results for local
CPc at B = -0.25o and t5°, for rudder plus skeg and rudder alone, for

the eight span positions are given in APPENDIX A5,



5. PRESENTATION OF DATA

The notation of the angles used in the presentation is given

in Fig. 5.

The results of the tests are tabulated in non-dimensional form
in APPENDIX A2 and are presented graphically in Figs. 6 to 9. These
plots show the pressure distributions to a base of the percentage chord
from the leading edge for each rudder angle a and the eight span positions.
The values for B = £5.0° were plotted together with B = —0.250, which
corresponds to the B value used in the force measurements. The plotting
of the B = Q?condition was omitted since it yielded results almost

identical to those for B = 36.250,



6. DISCUSSION OF RESULTS
6.1 Pressure Distributions - General Comments :-

Figs. 6 to 9 present pressure distributions which are
reasonably typical for all-movable ‘sections (span positions S1 - 54)

and flapped sections (span positions S5 - SB).
6.1.1 Ali-Movable Portion - Span Positions S1 - S4

In Figs. 6({i}, 7(i) and 8(i) at o = 30O it is seen that
there is a local dip {(increase) in pressure near the leading edge
{(approx. 5% aft of L.E.) on the L.P. side. Fig. 6(i) indicates
a similar result without transition strip, hence the local pressure
change would not appear to be due to the transition strip which is
located in that area. It is therefore likely that some local flow
separation is occurring near the leading edge at o = 300, the flow

re-attaching again aft of this,

At span position S1 and a = 20° anad 30° there is a significant
decrease in pressure aft of 50 - 60% from L.E., as shown in Figq. 6(i);
the effect is more pronounced for g = tSO, Figs. 7(i) and 8(i).

The tip of the rudder is square (with relatively sharp corners)

and it is likely that a strong tip vortex is being formed on the
L.P. side at these higher angles of attack; the tuft studies shown
in Fig. 12 of Ref. 1 tend to substantiate this. (the occurrence

of such a tip vortex has, for example, also been reported in Ref. 3)
The vortex induces a strong croés flow velocity component leading to
decreased pressure in this area, with a net increase in section lift
coefficient. This increase in lift is apparent in the spanwise

distribution, discussed later.
6.1.2 Flapped Portion - Span Positions 85 - S8 @
For rudder angles @ up to about 10° pressure peaks, which are

characteristic of flapped sections, exist at the hinge axis

(approximately 35° aft of L.E.)



°© (ax = 14.75O when

)

As discussed in Ref. 2, above about § = 15
8 = -0.257, o = 10° when B = ~5° (Fig. 7(£), a = 20° when B = *5
(Fig. 8(h)) flow through the gap tends tc reduce or eliminate ﬁhe
pressure peaks on.the L.P. side which existed at the hinge axis,
and precipitate separation on the flap. Hence for § > 15° {approx)
it is seen in Figs. 6(h), 7(f) and 8(h} that the pressure on the
upper (suction) side becomes nearly constant aft of the hinge
indicating the region of separation aft of the skeg. These
findings are in general agreement with Refs. 1 and 2 in which force
and tuft studies indicated complete separation aft of the skeg by
about § = 15°

Obvious errors exist in the data plotted in Figs. €{(3) and
7(3) where the 35% orifice on tﬁe H.P. side has entered the gap
in the 30o case; these errors were carried through due to the automated
nature of the analysis and plotting programs. Suitable corrections

were made when evaluating the spanwise distributions, discussed later.
6.2 Transition Strip :

It is seen from Figs. 6{a) to 6(i) that the removal
of the transition stripshas a small effect on the pressure
characteristics of the all-movable portion (span positions S1 - 54)
for the rudder angles tested. The effect in way of the skeg (span
positions S5 - s8B) is alsc small except at a = 9.'_75o {(Fig. 6(f))
where it is seen that the influence of removing the turbulence
striéémas been to delay the separation aft of the skeg. This is
consistent with the findings of Refs, 1 and 2 where, without transition
strips, a significant improvement in lift was obtained between o = 10°
and 20° {approximately). As suggested in Ref, 1, extended laminar
flow is likely without the use of roughness and, with the thin turbulent
boundary layer which then develops downstream, separation is likely to be
delayed.
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6.3 Influence of Sealed Gaps :

Fig. 9 illustrates, for one characteristic span position §7,
that with the vertical.gap on the H.P. side sealed, separation is
delayed in the region a = 100 to 20° with consequent increase in lift.
This is in accordance with the force measurements and conclusions
of Ref. 2, confirming that the gap flow from the high pressure side
to the low pressure side (with gaps open) is a contributory cause

in the development of separation aft of the skeg.
6.4 Skeg Forces :

In order to check the order of magnitude of the pressures on
the skeg the lift coefficient {(normal to the air flow) for the skeg
alone (CLS) was derived by resclving and integrating the pressures over
the skeg. Whilst CLs = ch CosB + cAs SinB , the correction CAS SinB
was cmitted since CAS is very small and B values of up to only tSo are

considered.

The values obtained are given in Fig. 10 where they are
compared directly with the force measurements reproduced from Fig. 7

of Ref. 1.

It is seen that there is reasonable agreement between the
pressure and direct force measurements, the lift coefficients from the
pressure measurements being generally {except for o = lQO) within
0.02 of the force measurement results. It was shown in Refs. 1 and
2 that the lift coefficient in the region of o = 10° is very
ﬂSénéitive to flow conditions, and the pressure results suggest
that, for B = --0.25o and,—5.25°, in this particular rudder angle

range the precise flow conditions may not have been reproduced.

Taking into account the approximations involved in the
integration of the pressures over the skeg and the small size of R
the coefficients involved, it is considered that, the agreement

between the pressure and force measurements is very satisfactory.
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6.5 Total Normal Force and Centre of Pressure

In order to provide a check on the overall magnitude and
distribution of the. pressures, the spanwise distributions of mean
Cp for B = —0.250 and t5.0o were integrated to yield the total normal
force coefficient Cy and chordwise and spanwise centres of pressure,

CPc and CPs, for each rudder angle,
©.5.1 Rudder Plus Skeg :

For span positions 85 to 88 the normal force coefficient for
the whole chord comprised the normal coefficient on the movable
portion together with the resolution of the normal and axial forces
on the skeq.

i.e. Cy cos § + Ci- si
Ng A, sin )

CN(skeg)
CAS values were typically between -0.05 ané fQ.Q;Aﬁaépéndipg;oq‘s%?g
and rudder angles, and span location. The absence {for practical
reasons) of a pressure tapping at 1.25% from the L.E. precluded the
accurate derivation of CAS; however the correction due to cAs is
relatively small, being up to about 1% of the overall CN' Corrections
were also made to the integrations of the data shown plotted in Figs.
6(j) and 7(j) where the 35% orifice on the H.P. side has entered

the gap in the 30° case, resulting in erroneous readings which were

used in both the analysis and plotting programs.

Since the chordwise plottings and integrations were all based
on a chord length of unity, each span position was multiplied by a
suitable factor (derived from Fig. 2} to take account of the taper of
the rudder. The resulting values at each span position for each angle
were plotted giving the spanwise distribution of loadings shown in
Fig. 1l1.

The spanwise distributions of local chordwise centre of pressure
CPc are given in Figs. 1l2a to ¢. The values plotted are based on a
chord length of unity; for-the purposes of deriving the total CPc
(from L.E. of mean chord), each span position was corrected for taper

ratio and L.E. sweep in the integration prdcess.
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Tunnel boundary corrections, as described in Ref. 1, were
applied to the total values derived from the integration of the spanwise
loadings although, in this case, the lift correction was assumed to

similarly apply to the normal force. Hence the corrections used were

CNc = 0.9956 cNu
ac = au + 0.7710 CNc' where suffixes 'u' and '¢' indicate
the uncerrected and corrected values respectively.

The values yielded from the integration of the spanwise loadings
and centres of pressure are shown in Figs. 13a to ¢ together with the
direct force measurements obtained by dynamometer in the earlier

experiments (Ref. 1}).

Fig. 11 shows the spanwise loadings for 8 = -0.25, +5° anad -5°.
In general terms these loadings are as would be expected, with the
changes in skeg angle having a marked influence on local lift in way
of the skeg and at the same time having some effect on the all-movable
portion. However, two features which deserve further attention are
the high loadings'maintained near the tip at large angles, and the
undulating nature of the load distribution in the transition area between
the skeg and all-movable parts. Since the rudder is of relatively small
effective aspect ratio (ARE = 3) and has a square tip shape, it is
considered that the increased tip loading is due to the formatlion of a
strong tip vortex, particularly at the higher angles of attack as discussed
in SECTION 6.1.1.

The reasons for the undulations in the load distributions at
span positions 85 and S& are not altogether clear. It is possible that
there is a small deficiency in the integrated load value at S5 since
there were no pressure tappings at 35% and 40% from the L.E. and the
35% and 40% stations were assumed to have the same values as the 30%
station, as explained in SECTICON 4.2 The corifices at 35% and 40% from the
L.E. for span position S6 are'situated very close to the lower horizontal
{pintle) gap and it is possible that lcocal high flow velocities at the
aft end of the skeg due to any small misalignment between skeg and rudder,
and flow through the horizontal gép, could be contributing to the peaking
of the pressures and hence local load which occurred for all skeg and
rudder angles at position S6. Based on these comments, it is possible
that the actual load distribution in way of the all-movable to skeg transition
area is slightly less undulating than that derived in Fig. 1l. The orders
of magnitudefgi’error being discussed are, however, unlikely to have a
significant influence on the overall integratiﬁn of the spanwise

distributions for total force coefficients.
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Blso, it is possible that a particular local vortex is being generated
at the break between the skeg and all-movable parts, although the
earlier tuft studies do not give a clear indication of this. The
change in load at the break together with flow leakage through the
horizontal gap would lead to a vortex with rotation in an opposite
sense to that of the tip vortex and result in undulations of the

general form derived in the load distributions.

In Figs. 1l2a to ¢ it is interesting to observe that the position
and movement of CPc for the movable part (e.g. span positions S2 and S3)
is similar to that for an all-movable rudder of ARE = 3 (Ref. ;, Fig. 4.},
whilst CPc for the skeg or flapped part is similar to a 2-dimensional
flapped foil with the same proporticn of movable chord (Ref. 1, Fig. 1lla).
It can alsoc be noted that CPc for the flapped part is reasonably constant
across the whole of the flap at each angle. Nearly all the transition
of CPc between the all-movable and skeg parts takes place over the
adjacent 10% of the all-movabkle part. CPc is also displaced aft near

the tip due to vortex and cross-flow effects.

Figs. 13a to ¢ show the results of the integration of the spanwise
loadings and CPc to derive total normal force coefficients, CPs and cpc.
The pressure normal force results for all three skeg angles agree very
well with the dynamometer force measurements up to about a = 100;
for o = 20° and 30° the pressure results are up to about 5% low.

The spanwise centres of pressure derived from the pressure measurements
are about 4% low for B8 = -0.25, 2h% low for B = +5.0° and about 3%

low for B = -5.0° (concerning the 7-B% error for 5° and 10° it should be
noted that the CPs values from the force measurements for B = -5.0°

at low o angles are irregular and unreliable, as mentioned in Ref. 1.)
The differences between the CPc results from the pressure and dynamometer

measurements are small.

The differences between the pressure and dynamometer normal force-
results at the higher angles are not readily accountable; the folloying
pessible reasons are however put forward. The dynamometer results are
considered to be correct within +1%, and it is therefore likely that the
errors are mestly within the pressure readings and their analysis.
Pressure peaks could exist at high angles between the tappings near
the leading edge of the all—ﬁovable part, and the integrations for Cp
were necessarily approximate in this area (e.g. the 2.5% tapping was

omitted in the analysis, leading to a small deficiency on the H.P. side
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at 20° and 30°); it is estimated that a deficiency of up to 2% in the
local normal force could have occurred due to these reasons. Pressure
peaks on the H.P. side near the hinge axis in way of the skeg could have
been present at higher angles but not recorded, due to the limited number
of tappings in this area; estimates suggest that, for this case also, a
deficiency of up to 2% could have occurred. Hence a net deficiency in normal
force of up to about 2% over the skeg and all-movable parts could have
been due to the exclusion of some local pressure peaks. Similarly at

the tip, the presepcé‘.éﬁlétrong vortex is likely to have led to higher
suction peaks than ;hose derived solely at span position Sl. Tuft
studies (Ref, 1) would suggest that span position Sl is approximately

at the edge of the vortex, hence minimum pressures due to the vortex

would lie approximately between S1 and the tip.l. . =3°:

% " 7, An intuitive example of this effect (based on pressure distributions
fS;-aJSWept wing with tip vortex, Ref. 3, and delta wings with a strong
L.E. vortex, Ref. 4) is superimposed on Fig. 11. Pressure peaks of this
order could lead to an increase in overall normal force of up to about

2% and a shift in CPs (towards tip) of about 1%. The above reasoning

still leaves some deficiency in CPs, although this could be partly
accounted for if, for example, the deficiencies{in the measurement of

the pressure peaks on the all-movable portion are greater than those in

way of the skeg.

The overall accuracy of the pressure readings at the higher angles
was considered and in particular the éossibility of erroneous readings
from the tunnel total and static pressures used to non-dimensionalise
the pressure coefficients. Consideration had been given during testing

to the extensive separation for o > 10° and the fact that the standard

—p———

,,,,,

analysis were close to the rudderWﬁéréEéthe Betz manometer Pitdt-static
tube used for wind speeé (and non-dimensionalising the dynamometer

results) was further ﬁpstream. A specific test was run in which the

rudder angle was increased up to 30° and the Betz manometer and separate
total / static tubes for the analysis read at each angle. This demonstrated
that up to 30° the Betz readings deviated by no more than 1%, the separate
total reading deviated by up to 1k% whilst the static reading showed
insignificant changes. It is seen that these deviations are within the

general order of experimental error.
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6.5.2° Rudder Alone :

Figs. 13a - ¢ alsc include the integrated results for Cy and Cpc
for the rudder alone (i.e. excluding skeg). These were derived from
the results for the local Cp forzmovable rudder only (APPENDICES A2
and A5), and CPc for the movable part (APPENDIX AS). Spanwise distributions
of load and CPc were prepared and integrated to give total Cj and CBc, in
a similar manner to that described for rudder plus skeg in SECTION 6.5.1

Again, the correlation between Cy from the pressure and dynamcmeter
measurements up to a4 = 10° is good; for:.a = 20° and 30° the deficiencies
are of the same order of magnitude as for rudder plus skeg. This is to
be expected since the results for skeqg along (Fig. 10) indicaté reasonable
agreement between the two sets of measurements. The implication of
this is that the deficiencies at a = 20° and 300 are on the movable part
of the rudder, and this would be consistent with the discussicn in
SECTION 6.5.1. : '

CPc from pressure measurements for the rudder alone correlatés
well with that derived by dynamometer up to a = 100, whilst for o = 20°
and 300 it is up to 2% aft of the dynamometer result. The possible
deficiencies suggested in SECTION 6.5.1 would lead to some forward
movement in. CPc, the effec£ being proportionately greater for the

rudder alone case (as is seen to be required from Fig. 13).
6.6 Gap Pressures :

The gap pressures for B = -0.25%re plotted in Fig. 14. (The
values at tapping No. 14 were obviously in error and were therefore not

included).

The plottings in Fig. 14 have to be considered in conjunction with
Fig. 3 which gives the locations of the tappings and from which it can be
seen that the end of the gap is approximately at tapping No. 33 on the
high pressure side and No. 20 on the low pressure side, The tappings in the
gap are located at 15° intervals about the rudder stock axis. As rudder

angle is increased tapping No. 33 moves into the gap whilst No. 20 emerges,
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and this accounts for some of the peculiarities in the pressure readings

near the entrance toc and exit from the gap.

The pressure is seen to be reasonably constant in’the gap

(say between tapping Nos. 18 and 31) for rudder angles = —0.250, 4.75?,

a
and 9.750, Cp being approximately -0.30, -0.35 and —O.;; at rudder angles

of -0.250, 4.75° ana 9.75° respectively. Chénges in pressure along the

gap are more pronounced for rudder angles 19.75o and 29.750. The pressure
peaks maintained at the 35% chord station by span position Sé for larger
angles (as discussed in SECTION 6.5) are also reflected in the gap pressufes
which are lower for $6 at 19.75° and 29.75°. As mentioned in SECTION 6.5.1,
span station S6 is located close to the horizontal skeg gap and complex

flows in this region are to be expected.

It should alsoc be noted that any small errors in manufacture and
alignment, and hence in gap size, will cause some variation in gap flow

velocity and hence pressure.

The low pressures recorded at tapping No. 32 (which is located
just inside the gap on the H.P. side) indicates the presence of gap flow,
this tapping being situated approximately where the flow accelerates
into the gap on the H.P. side. The results suggest the start of some

gap flow at an angle as low as 4.75°.

Scme cavitation erosion has occurred in the past on ship skeg-
rudders in the skeg gap area, and Okada in his discussion to Ref., 5
raises this point. The data presented would suggest that, for the gap
design tested (Figs. 1 and 3), the pressures obtained near the entrance
to / exit from the gap were not low enough to promote cavitation in
those areas, except for high speed vessels with speeds upwards of about
30 knots. The peaking of the low pressures at tapping No. 32 does
however illustrate the vulnerability of the gap to cavitation. Finally
it should be noted that the limited number of tappings used in that area
(e.g. 60, 32, 33, 34 on the H.P. side, Fig., 3) restricts the depth of
local study required for this particular problem.
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7. CONCLUSIONS
)
The pressure measurements obtained provided confirmation of a
number of characteristics of the skeg rudder which had been predicted

by earlier dynamometer force.measurements.

Above a rudder angle of about § = 15° the pressure on the upper
(suction) side became nearly constant aft of the skeg indicating

separation in this region, as observed in earlier tuft studies.

Delayed separation aft of the skeg due to the removal of the
transition strip, or preventing gap flow by sealing the vertical gap
between the skeg and the rudder, was confirmed by the resulting mod-

ifications to the chordwise pressure distributions.

For the gap design tested, the results suggest that the pressures
obtained near the entrance to / exit from the gap were not low enough
to promote cavitation in these areas. '

The spanwise distributions of load for three skeg angles showed
that changes in skeg angle (for a particular rudder angle) have a
marked influence on local lift in way of the skeg and at the sametftime

have an effect on the all-movable portion of the rudder.

The chordwise and spanwise pressure distributions show a high
tip loading, particularly at higher rudder angles of attack; the pressure
results, together with tﬁe evidence from earlier tuft studies, indicate

the development of a strong tip vortex as angle of attack is increased.

Total force coefficients, derived from the integration of the spanwise
pressure loadings, are in close agreement with the dynamcmeter force
measurements dp to a rudder angle of about 100; at higher rudder angles
of attack the force coefficients derived from the pressure measurements

are about 5% lower than the dynamometer results,

The spanwise centre of pressure (CPs) derived from the integration
of the pressure distributions was between 2% and 4% less than the
dynamometer results, although a similar change in CPs with change in

rudder angle was cbtained.

- 18 ~



The differences between the chordwise centres of pressure
(CPc) obtained from the pressure and dynamometer measurements were

generally small.

It was concluded that the deficiencies in the pressure data
were likely to have been due principally to practical constraints
on the recording and analysis of the pressure peaks at the rudder

tip, leading edge and hinge axis.

Taken overall, it is considered that the chordwise and spanwise
pressure distributions obtained from the experiments provide a
satisfactory account of the detailed load distribution over a skeg-

rudder for various skeg and rudder angles.
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NOMENCLATURE

CNS

CAS

CL

Cn

Cp
CPc

s

CPc

CPs

Py

O-:'UDQQ:?UC")U

Rudder mean chord

Skeg normal force coefficient, normal to skeg axis
Skeg axial force coefficient, along skeg axis

Skeg lift coefficient, normal to air flow

Total normal force coefficient, normal to rudder
Pressure coefficient, normal to rudder or skeg
Local {or section} chordwise centre of pressure as

a percentage of local chord from-L.E. of local chord
Total chordwise centre of pressure as a percentage of
mean chord from L.E. of mean chord;

Spanwise centre of pressure, measured from root
Static pressure at rudder orifice

Tunnel total pressure in the free stream

Tunnel static pressure in the free stream

Reynold's Number (Based on rudder mean chord)

Wind tunnel air speed

Rudder angle relative to flow

Skeg angle relative to flow

Rudder angle relative to skeg.
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18 OFEN “LAFM, BAS" AS FILE #1
40 DIF S0

J2 DIN BECS)

43 DI NFC2)Y

S0 pip Kegd

60 DIN T2

7@ DI R

3@ DIM B{SE, 4D

S0 DI BCSE 40

143 DIy 24(21)

118a InPUT LINE #l;@!

126 TE=LEFTL{O%, 8
130 RE=0IDC @S,iﬁ T
135 InCas, 15,1
148
145
ise
135
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14
168 Fi
183 FRINT

178 PRINT "RULPER PREZSURE Lﬂf'szx NTE"
175 FRINT

1329 PRINT "RUDLER NUNEER=1"
138 PRINT "DRTE i
288 PRINTURUN po
218 PRINT

223 PRINT "=PAN FOSITIGN=*: S

2Z8 PRINT :

248 PRINT "IKEG ANGLE. EETA(DEER)=": B
258 FRINT

278 Y=g

at

245 HESHTDCGE, 441 6
353 H=VAL(HE

o Va) bap 4o b
Y]

R Y s A I
[ )

FAAY)
o

8 NEXT

418 FOR J=8 T0 3

429 Xidr =9

430 FOR =1 TO CCINTONAZ2)owz2-1 ZTEF 2
- 948 NOJ) = XOJIHACD, T2

406 NENT I

83 X(Jr=X(TdFESCCINT N D) D)

178 NEXT J

-

e

480 IF Y=1 THEN D=0 - i . ot
480 [F ¥=2 THEN D=7 :

580 IS ¥=3 THEN (=18

S48 IF ¥=9 THEN D=20

© 520 IF y=5 THEN [=3p

330 IF RB==0, 25 THEN D=D-0 I8 -
248 FRINT

S84 FPRINT "RUDDER RANGLE, ALFHACDEGI="; &
a5 P$="H# e B4 #E RE EER Te 88 RAF
560 FOR (=0 TD D STEP 2

Sea Fakr J g 70 3 .

3ga ScI,J"-(HﬁI:Jﬁ—H(45J)J/(X(J)“ﬁ(4;!)3
&8 Q\f JY = INTCOIRROSRCL. JAred, F) 1008
508
&1
[ 3ac)
&3a HE\T I

&40 FOR I=6 TO (INTC{N-R 5272002 STERP 2

&33 Fop J=a TG ¥

Eed B0l Jr = (RO JY-A4, J20 AT -A04, T2 )

&8 FCLJy SINTCCAREAECT, J2 208 5D/ 1008

&80 MENT J

682 IF I=24 THEN €8¢

634 LOTO e2a

685 B4, I)=INT((fapas], vap(”4a:>)+ﬁ Sroieed

590 PRINT USING P, 241, BCL 832 242, 81, 10, Z+3, BCL 2D, T+4, BT, T
FEa F=Z+4

718 NEXT I

Fe@ IF 5539 THEN 318

FRB 51 =1, FH{BCH, FI-PUE L5

748 2% (B8, 23~
738 F(-B(18, 32+
78 S4=4w(B(2, @)-B{5. 2048 {
Frg So=4a(BC12, 3-8 ‘B;u548(14 1}-36“6:2)3
7ER 55=0. 1 R(51+52+ 55+ 5445507
720 PRINT “TQTRAL HERN PRESSUEE COEFFICIENT="; IRV¢(LRIC+563+0. 32,1808
&aa goTe 8xe '

818 £1=0, SH(B(ZE, 12-B(3 B “‘>+“i(*k
a2 5
83a
8460 5
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§59

LI R T4 3 0

L ECI, B, D42, ECI 1), D2¥3, BCI. 20, 244, B(I, B}

4 9‘ P(hb;g))

gsa
8ra = *(Pki:::) & .
B8 S8=4w(P(14, 2) -2
851 £
a2
gay 3)*5(1#;01—'( ﬁai‘)
S84 s B3
“885 ’5+p(14 LI-B{2R, 200
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aa EPIHT EE EUEFrLCIhHr(ff Fr =T INT(CLERGE4) -0 T 1008
818 FRINT "HER) URE COEFFICIERT(RUDGER S ; INT((IEAR+580+d, T LG0R

933 IF ¥=5 THZ}
548 GOTO &R
@9 CLUZE 1
89935 END
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32 -8 g2 36 -a. T 3 pars I5 B BS5F & -f R0t

7 -8 2 40 0 anxe 37 -8. 257 38 -f e 48 0. b&z3

41 4 &4 g 208 41 8. 135 42 Q8 43 @ p4f 44 - ZEHI

TarAl TOTARL MEAN F‘RESSUE‘E LDEFFIC‘!ENT— . 8ag
RUDDER RNGLE, FI._PHr?&i‘EL)= 4. 75 RUDDER RNGLE; RLPHH('DE"IJ)- 4. ?5

i a4 8rs -a, 285 ks ¢ -1 13§ ar1. 2 -4 285

5 - 78e ’ 6 -a. 676 7 & 4. 258 5 —B. &8s & ~@. 552 ?

3 - 140 ia -a 382 i 2 -8 Ifs 2 -@ asr 10 -9 2372 11 ., F3
13 - 388 14 0. @41 5 15 i, G489 13 -g 258 14 4 g41 15 . B
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RUﬁDER RNGLE, ALFHACDEGY=- 25

i . 487 2 8 654 I -8 zps
3 1 3. & Q327 AR+
5 -a 1a - 1?8 i1 @ a5t
¥ - 14 -@ 138 15 1. 511
7 o-a ig -8 318 18 -a 317
2i -8 Z -8 437 23 =8 348
25 -8 26 -8 @18 27 B aan
28 -@ 38 -0 255 It -8 264
33 -8 34 -8 533 I5 -8 454
37 -a 38 -a 150 39 -@ 850
41 @ 42 - B, 834 43 poa5L
43 -4 4& -8, 658 $7 -0 624
42 - 58 -8 434 51 -@ zo@
23" a 54 -8 168 55 -@ 434
37 -8 58% 58 -8 49¢ 59 -a 581
51 -8 2ev 62 &8 048 6% 8. 851

MEAN PRESSURE COEFFICIENT(SKEGY =-
MERN PRESSURE COEFFICIENT(RUDDER)= |

RUDDER ANGLE, RLPHACDEG)Y= 4. 7§

8,

(Cont.)

1 1 548 2 8 adc 3 -a 2F7 4 8 554
5 1 355 & @ 23 7122 g 0 558
9 -0.192 4@ -B.151 11 @ 44 12 8§42
12 -8. 432 14 -8.23% 1S 1. §52® £ -@ 372
17 -8 352 18 -@ 417 18 -2 45¢ @ -4 £S5
21 -6.885 22 -B. 674 2Y ~8.44% ¢ -p. 262
25 -@ 1180 26 -0. 804 27 B 068 28 & BIS
22 -0. 384  36.-0.375 31 -@ 45 32 -Roere
33 8246 34 -D 152 IS -9 297 | 16 -8 236
T 37 -8.497 33 -@.143 39 -8 @S2 40 -9 837
41 8 @802 4 (.89 43 B @43 44 -6 IES
45 -0 €44 46 -0. 824 47 -B FO3° 48 -6 686
49 -0, 675 58 -@. §¥F ¥ 5L -8 357 82 -@ 184
53 @.84@ 54 B.@5 55 -4 2IT 56 -8. 565
57 -8. 448 S8 -0. 367 53 -8 278 - £@ -8 361
61 -8 267 62 9. @41 £ 6 BG4I F4 B BAD
WEAN PRESSURE CGEFFICIENT(SKEG) =-. OBT
MEAN PRESSURE COEFFICIENT(RUDDER)=- 679
RUDDER ANGLE, ALFHA(DEG)= 2 75
1 1537 A e 4 @ Se2
5 1 358 6 B 3227 71 4eR £ 8 648
9 -2.204 10 - 219 11 Q.94 12 B 04z
12 -@.153 14 -@.255 15 1. 541 16 -8 388
17 -¢ 378 18 -8.582 18 -B &7E 2B -1, @&F
21 -.809 22 -6, 591 2% -8 5% 74 -@ 119
25 @314 26 -8. 234 27 -8 120 28 -0 B77
29 -@ 445 3@ -4. 451 21 -8 574 12 -1 BET
33 8632 39 0164 35 0. 816 16 -8 126
37 -8 135 38 -8.125 33 -8 161 48 -9 18S
41 -9 897 42 8. 258 43 9835 4t -@ 542
45 -0. 787 46 -0. 952 47 ~@ GEE 48 -4 764
49 -@ 754 5@ -@ FOE 5t -@ 372 52 -@. 438
S3 8 835 54 8.14% 55 -6.187 55 - 414
57 -8.310 58 -8.233 58 -6.228  &£@ -0. 214
61 -0.458 62 @ B3I £ 8. 835  £4 @ 635
NEAN PRESSURE COEFFICIENT(SKEG) =- (58
- MEAN PRESSURE COEFFICIENT(RUDDER)=-. 183
RUDDER _RNGLE. ALPHA(DEG)= 19, 75 _
1. 546 2 p.a31 2 - 287 4 @ 557
5. 1 386 & @8 244 Fo1oso2 £ B 668
9 -0.174 10 -8.186 11 @ 25 1Z B 034
13 -8.173 14 -0.133 15 1 557 16 -B 17
17 -9. 243 18 “R.276 19 -8 €14 28 -8 446
21 -9 339 22 -@ 334 £ -@ 254 74 -B 391
25 -@ 417 26 -8.425 7 -B 416 2B -8 187
25 -9 304 3@ -@.361 31 -8 533 32 -0. 774
33 -9.516 34 8795 5 8,425 6 @ 882
37 -@ 826 38 -8 696 29 -8 157 49 -8 268
41 -8 335 42 @& PIS 4 B @28 44 -0 642
45 -8 835 46 ~8. 558 47 -8 £5L 48 -@. 768
43 -8. 62 58 -8. 466 51 -8.15F 52 -8. 296
53 9828 54 B.39 55 8 BLE 56 -8 180
S7 -8 633 55 -0.803 59 @ @4x 8 0 1A5
61 -8.439 62 8.828 63 8.827 64 8 62€
MEAN PRESSURE COEFFICIENT(SKEG) =- 211
NEAN PRESSURE COEFFICIENT(RUDDER)=— 287
RUDDER ANGLE, BLPHA(DEG)= 29. 7S .
1 1538 2 @ a:2 T -6 296 4 @ 526
5 1 359 6 8. 326 71509 & @ c48
9 -0, 145 18 -8 158 11 8. 813 12 2 eif
13 -9. 145 - 14 -8.149 15 1 564 1E -B 237
17 -0.389 18 -8.569 13 -8 €28 26 -8 43
21 -9 422 22 -@.425 22 -R 466 24 -4 5P6
25 -@. 52 26 -8.523 27 -8.51% 28 -8 465
29 -@ 347 3@ -@. 525 I -1.¢85 Pz -1 698
3? -8 470 34 -@.80L IS g g2 34 B335
27 8163 38 0.83& 38 -4 6FR  4f -8 23%
41 -0 350 42 A.€44 42 0. 917 44 -0 JEL
45 -@ 841 46 -1 B35 47 -8 214 4E B 764
4@ -@. §&r 52 -0 599 4 -9, 242 52 -8, 485
53 0 et 51 0 5t6 S5 6,225 @ S& O 654
57 @143 58 @23 5& @igr €6 @ eas
€4 -9 722 62 @917 &3 2.320 €4 & BLE
MEAN PRESSURE COEFFICIENT(SKEG) =-. 293
NEAN PRESSURE COEFFICIENT(FUDLER) == 353

- 26 -

RUDDER FRESSUSE COEFFICIENTS

RiIQCER NURRER =L
DATE GF TEST =L4/88-79
RUd nunstR =50

3PAN FOSITICN: 8

“SKEG ANGLE. PETR(DEG) =- 25
RUDDER RNGLE. ALPHR(DEG =~ 25
S Z B asz 2 -
s 1182 CEEELAE & ¥ PR S
g -0 204 1 -3 131 1L @0
13 -0 Q46 PEEEIUNS S 5 1
7o M3 18 - 294 18 -3 20f
21 =@ 432 20 -0 ALY Ol T
25 - 118 o6 -3 027 oF A
28 -8 248 I o-a 242 4 -Q, 25
33 - 141 34 -0, 544 8 ra
37 -0 235 28 - 122 g -g
+1 8 02 42 Q. 8375 13 A
43 -8 412 d§ -0, 553 47 -a.
48 -0 396 S8 -2 <28 5t -8
A T S¢ -0 a2 ok - =
37 - 4249 88 -3 <458 S5 -f.
&1 -2 248 &8 8 a47 [

HEAN PRESSUEE
MEAN PRESSURS

COEFFICIENTCSREG) .
COEFFISIENTCRUDDER Y = |

RUBDER ANGLE, BLFHRIDEG = 4. 75

1 1 282 2 4545 3 -8 250
5 1. & a 11 Fal B -
{2 -8, 10 -8 132 FE A W2 5
1ir -a 14 -8 228 15 4. 5EF
i7 -g 12 -4 =I5he 15 -4 RRE
21 -3 28 -8 524 23 -8, 433
25 -8 28 -8, 825 27 B 883
28 -3 R - 289 i1 -@ F2F
33 @ 34 -0 205 )
gl 3R -0 12F 38
G 5 S 5 42 @ 29 43
45 -1 45 - 7ot
43 -d, 52 58 -8 568
33 a2 54 8 @58
57 -a. 38 -4 Iag : 5 7
€1 -4 £2 8 P [ 541

MERHN FP;‘:“SSUF‘E COEFFICTENTI{SKEG)

RUDDER HHGLE PLF:-F!(I‘ELH- 575

=- arE
HMERN F‘F‘ES_“UF"-' COEFFICIENTCRUGDER b= §15;

1 1. 297 8. azd 3 -; 277
-5 1 200 6 8. 131 7 1.38%

9 -@ 197 10 -B.2@c i1 @ 871
13 -0 154 14 -@. 257 45 1. 554
17 -@ 345 18 -8. 421 19 -@ 52%
214 -8 843 22 -0 837  IX -B 356
25 -8 285 26 -@ 174 27 -@ 974
29 -g 3%@ @ -8 32 71 -n, 6T
32 9 22F 4 0164 35 @ pAw
37 -8.125 28 -@. 145 38 -8 £94
41 -a 112 2 8.%60 43 & @3S
45 -3, 715 46 -4, 47 -6 768
43 -Q. ga2 54 -9, ¢ 51 -@ 333
5% 0. 930 544 5 -6,

57 -0. 21§ 5% -@

g1 =@ 325 &2 A @33 €3 @ @2z
HERN PRESSURE COEFFICIENT(SKEG) =- 141

MERN PRE‘»SUF‘E COEFFILC IE‘JT&F‘U!‘E'EP"- 18

RUDDER HNGLE, P?I.F‘Hﬂ(L‘EU)— 19, ?5

1 1,297 2 b Bzo ? - ZA2
5 1 2867 § @ 1i@ 7 1. z82
9 - 141 18 -9, 142 il & 922
13 -a. 162 14 -4, 166 15 1 559
7 -8 224 18 -8 273 i8 -4 S5
24 -2 257 22 -8 341 23 - ..f
25 -8 P82 26 -8 e 27 -8 X
29 -@ 349 e -a 2P7 31 -8
32 -8 3¢ 4 B 715 5 8
27 -8 819 Z8 —-a. a7 I8 -a
41 -@ 38 42 8. 527 4z &a,
45 -3 752 46 -8 812 47 -2
49 -g oSi@E 58 -8 4352 51 -
5 @ 8z23 54 B RESR =58
57 -8 839 & -8 \4a1 S0 o oty
61 -8 255 s2 8. az7 £L @ ¢

COEFFICTENT(SEER)
-L""F:I TENTERUDEERD

HEAN FRESSUPE
NEAN PRESSURE

'RUDDEP ANGLE, ALFHA(NEG = 26 75

11 342 2 9. 419 3 -@ 303

5 1 218 § @ 118 7 1.315

9 -@ 114 g -8 118 11 8 BLs
13 -8. 138 14 -9 154 15 1 566~
17 -8 :27 18 -4, S35 19 -& 6480
21 -@ 41@ 22 -a. 319 23 -6 431
25 -@ 455 26 -8 1439 27 -0 464
29 -8 348 I3 -9 4290 I1 -6 494
33 -@ 204 34 -p. P14 x5 @ 824
IF @ fes Ta 8 858 Iv [ 048
41 -@ 339 42 & 553 4 A 12
45 -8 8sr 46 -2 918 47 - 757
43 -3 554 58 -0 482 51 -8 222
52 9 913 54 @ 532 55 @ o5
S? A 175 S8 @22 55 i 303
&1 -0 357 48 4 ars £2 @ 913

MEAN FRESSURE COEFFICIENTISKEG) ==,
HEAN PRESSURE COEFFICIENTCRUDDER Y=~

L]

e

(]

~8.

-,
-fi;
-8,
-4

28

-& 351
3

4 p 222
8 8 241
2 @ oot
"6 -0 244
28 -8 44¢
24 -0 471
-28 -0 266
xz2 -6 214
X6 @ 332
49 =p. 183
44 -0 742
48 -@. 7>
f2 -9 420
R (1 )
ca @ 438
4 £ a12

&rs
357

»
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APPENDIX A2 (Cont,)
' iy

.

.

RUDDER PRESSURE COEFFICIENTS
RUDDER NUMBER=1

DRTE OF TEST =83,708/73

RUN NUMBER =12

SPAN POSITION=

SKEG ANGLE, RETR(DEGY=-. 2F

RUDDER RHGLE;RLFHR\DEG) .23
1 2

1 8 358 824 -@. 2732
5 -B. 528 s -8 438 ;o 322
9 -i, 553 10 -g. 688 11 -p 422
13 -B 387 14 0. 048 15 1. 512

17 -8 242 18 -@, 258 18 -8 223
21 883 22 8 054 23 -8 268
25 -8 154 26 -A.4a79 27 8024
29 -a 177 i@ 4 ez8 31 -8 436
22 B 866 3¢ 0184 35 @ 832
37 -8 187 3 —0 168 38 -ﬁ esd
44 B.as8z2 43 , 048
TOTARL MEAN PRESQURE EDEFFICIENT— aLs

RUDDER HHGLE;HLPHR&&EG)= 475

1 8 851 -8. 181 2 -a. 8z2¢@
5 -8 683 6 -a. 5z2@ 7 -8, X875
9 -8 162 18 -8 342 11 -8 377
1% -8 318 14 @, 841 15 1. 534
i7 -8 332 18 -@. 262 19 -i 224
21 @ Bed 22 @ e’8 22 -8 328
23 -@ 132 26 -8 112 - 27 -G 818
29 -@. 167 38 a ezn 21 -4 88%¢

33 @.a’4 34 @ 1487 35 8 847 -

37 -8 1590 38 —D.I?f 28 -9 189
41 B 882 B. 973 43 B B28
TOTAL HERN PRESQURE CGEFFICIENT—— 136 -

RUDDER RNGLE;HLPHR(DEG)— 8 75

1 & 531 -8. 496 2 -1 327
5 -8.82a 6 -g. 636 ? -8 424
g @192 18 -a @ar7 11 -8 242
12 -8 2386 14 @ BIZ 15 4. 556
17 -8 3462 18 -@. 58g¢ 19 -8 289
21 8 828 22 @8.83¢ 23 -8 418
25 -8. 280 26 -8, 282 27 -9.183
29 -8 1938 e @ aar 24 -8 1e@
33 8. 845 34 0.876 35 8.pase
37 -8 196 39 -8. 186 29 -9. 153
41 -0. ga4 a. 93¢ 43 8. Bx?
TOTAL MESN PPE‘SURE COEFFICIENT=- 34

RUDDER RNGLE. BLPHACDEG)= 19. 75
1

-8. 724 2 -4 282 3 ~1. 573
g -1.129 & -8 855 7 o-a 7af
s 8684 18 8 367 i1 8. 825

132 -2 128 14 B 015 15 1. 58:
17 -8. 682 18 -8 652 19 -3 53¢

21 8 825 22 8.48321 2z -8 g3x
25 -8. £14 26 -8, £84 27 -8. €632
29 -8 238 28 8.8a3 21 -8 896
32 8 837 34 @ @67 15 @ .eas5
27.-8. 163 38 -8. 185 39 -4 1ig@
41 - 188 a g42 43 B.817
TGTRL MEAN PPESSURE COEFFICIENT=-. 784

RUDDER H?GLE,H'FHR(DEuJ— 28. 75
1 -2 215 2 -1. 848 3 -1 533
5 -g. 293 6 -@. 783 7 o-g. £72
9 B 856 18 8 649 11 8. 261

i3 @8 pz2o 14 @ 8198 15 1,574

17 -4, 381 18 -8. 428 19 -8 442

21 3 823 22 9832 23 -8 760

25 -1. 857 26 -1, 853 27 =8 678

29 -@. 132 38 @4 812 7t -8.878

33 B 828 34 8 982 5 @ 617

37 -8 976 g -8 L32 79 -9 124

.44 -9 328 42 8.8 82 4z @ 818

TOTAL MERN PRESSURE COEFFICIENT=-1 012

wii-‘uww:{:hgw ""g’nn-f"'wﬂw i

WITROUT TRANST

2@
24
28
2z

]
14

12
16
kL
24
o8
3
48
44

L

-B.
-B.
-8,

-8.
-8,

-8 =
_B’_ o

-8,

-1,

-8 3

-8 3
-8z

-8,

-a.

-8,
-@.

-1.

-a.
a
-8 X
-8, 3

-a.
-8,
-4.
-8.

-2
-8,

-8
-8.
-8,
-8.
8.
-
-8,

-2.

-8
-
-8.

a71.

257
aie
4332

2234
248

67

I

&12

168
res

. 127
. 648
-8,
-a.
-8,

4p¢
SiE
72z
823
847
43
292

- 27 =

RUDDER PRESSURE COEFFICIENTS

RUDDER NUNBER=1
DATE OF TEST =p§/48/79
=@

RUN NUNBER

SPAN POSITIONF 2

SKEG ANGLE. RETR(DEG)=~. 23

WITHOUT fnnhbaTIuN

RUDDER RNGLF;HLPHH(DEGJ - 23
i a9 a. gla 3 -8 ¢21
5 -8. 368 6 -d, 581 7 o-8 278
-9 -4. 597 ia -8. 787 11 -8 548
13 -f. 385 14 @ p48 15 1157
17 -8. 253 18 -4 258 1% -4 =22
21 0. D66 22 8 872 23 -8, 28
25 -6. 142 26 -8. 859 27 @ 849
28 -0 181 Ip & p22 3 -8 091
23 8.ev1 X4 B 890 25 0. 854
37 -8 222 38 -0 17¢ 32 -4.878
44 B 128 2 @ 8337 42 8 84r
T@TRL HERN PREqSUEE COEFFICIENT= |
RUDDER RNGLE. RLPHR(DEGY= 4. 73
1 @ 854 2 -8 233 2 -8 942
3 -8 881 & -0 648 [ AT
& -9 152 18 -B. 455 11 -8 282
13 -9. 331 | 14 B 84p 15 1.21@
17 -48. 367 18 -8 374 19 -8, 238
21 8 849 22 8. 833 23 -8 Ir®
25 -8 161 26 -8 884 27 8 861
29 -2, 172 R 8 a8 31 -8 876
33 @ @84 24 8 838 IS5 8 845
37 -8 214 38 —6.184 e -p 188
41 @ 865 42 4. 872 43 @ 838
TOTAL MEAN PRESSURE COEFFICIENT=-, 175
RUDDER RNGLE}HLPHH(DEG)* 873
1 @8 451 -8 538 X -1.528
5 -8 944 6 -8. 771 7 -8 548
9 8 241 1A =@ 133 11 -8 218
13 -0. 248 14 @ 833 15 1. 224
17 -B. 486 18 -8 588 19 -8 388
21 8. 848 22 8 854 22 -8 44%
25 -8. 208 26 -4 187 a7 & pzd
29 -8 287 I8 -8 eas 31 -8 esv
32 8 8564 24 @ 831 25 4 841
37 -0.1588 28 —B.i“l 33 -@ 122
41 8. 08% 42 934 42 @ 832
TOTAL HERN FRESSURE COEFFICIENT=- *?S
RUDDER ANGLE. RLPHA(DEGY= 18. 75
.1 -8 931 2 -1.478 3 -1, 581
5 -1. 244 & -@. 348 7 -8 676
g 8 758 18 @4 388 11 @ 184
12 -8 st 14 & @1% 15 1. 246
17 ~8. 634 18 -8 648 19 -8 588
21 @882z 22 P 835 a2 -8 565
29 -8 375 26 =g o 27 -8. 168
29 -8 254 36 @ een 31 -6.678
23 9.836 . 34 @ BSR 35 & .22
37 -8.112 x8 -9.139 29 -@ Llz22
41 -9 028 42 885 43 8. 818
TOTARL MERN PRESSURE CDEFFICIENT=— TET
RUDDER RANGLE, ALPHR(DEG)= 29 s
1 -2.4939 2 =283z 2 -1, 565
5 -4 901 6 -8 578 7 -8 668
9 89522 18 A 728 1t 8 268
13 8135 14 @4 818 15 1, 246
17 -8 394 18 -8 406 18 -8. 251
24 8832 22 8. 841 23 -0 632
25 -8 682 26 -8. 652 27 -8 576
2% -8. 1395 29 @ ges 21 -8 947
33 8. 848 34 8 951 25 @ 8zl
7 -9.811 g -6.994 22 -8. 142
41 -8. 2989 42 a8 42 b e18
TATAL MEAN PRESSURE COEFFICIENT=- 932

614

4

24

B At Ly M)
o T T P

12
16
26
24
28
22
6
4@
44

12
1€
20
24
8
72
iE
48
44

Lo R T O R R R R AR )

o e bap dag ARG By e

-8

-4 3 o

-a.

-8
-8,

-, =
-8,

-8 2z

-1,
-8.

-8 3
-3, 2

~f,
_a_ o

-8,

-1.
. €24
-a.
. BE4
-8,
-8.
. 114
-8.
-8,
-8.
-8.

-4,

432

§71

45
2¢6
309
a1
258
8z7
674

. 217
. 258
. adr

oo4

. S19
. 448

o
. 826
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APPENDIX A2 (Cont.)
’ AN

RUDDER PRESSURE COEFFICIENTS
RUPDER NUMBER=1

DATE GF TEST =02/08/73

RUN NUMBER =01

SPAN POSITION= 2

SKEG ANGLE: BETR(DPEGY=-. 25

s

WITHOUT TRANSITIGN STRIP

RUDDER PRESSURE COEFFICIENTS

RUI‘DEC‘ KUNEBER=
DATE OF TEST =
RUN NUNBER =g

SPAN FOSITION= 4

WIT hGU'F

SKEG RANGLE. BETRCDEGI== 25

TRANSITIGHN STRIP

RUDDER BNGLE. RLF‘HH‘DEG)——. 2% RUDDER ANGLE. HLF"-IR(PE:;):-. :
g, 23a 2 -8. 581 4 -8 7od 1 1 401 2 8 oa9 4 -0 681
5 -8 583 6 —a. 1\0 7o-a 411 £ -8 329 5 -8 551 & -0 458 & -o. 248
& -p 855 10 =0, 747 11 -8 347 1z -2 468 & -@ 553 10 -8, 637 12 -4 Jdal
13 -8 450 14 0842 15 1188 16" & gl1 13 -8 502 14 9 84% 16 0 838
17 -4, 244 12 -0 2850 18 -g 233 o8 -8 245 ir - ig - 254 28 -8 245
2 R. 845 22 4 841 23 -0, 562 24 -8 224 24 208 22 4 art 24 -0, 242
25 -a. 147 26 -0, 830 27 B.eréa & B 158 25 -~ ide 28 -d. ar1 28 8. 13
29 -4 178 I8 0825 1 -@ 134 2 -0 22 28 -@ 17 @4 928 32 -0 273
33 4. 823 34 -0 038 35 B g X& ~@ 358 3z Q.@re o B A ) X8 -4 373
37 -8 246 38 - 164 I8 -p AAR 48 @ a59 i o-00 257 I8 -4 155 48 0. @5s
T414 @153 G2 0981 43 B 848 44 @ Z11 41 @ 132 42 4 g3 44 -0 215
TOTAL MERN PE‘ES'?UR‘E COEFFICIENT= | @13 TOTAL HEAN PRESSURE COEFF
RUDDER RMNGLE. RLPHACDEG)= 4. 75 RUDDER RNGLE. KL Phﬁ(ﬁ"u)= 4. 75
i @872 2 -9 212 2 -1.871 ¢ -1 IFF 1 0. 8&8 2 -4 2 Z -] 4 -8 3%
f -9 822 & =0 673 ;-8 52F g 8 255 5 -4 704 g -8 61;: 7 & o xed
8 -8 181 i@ - 397 11 -8 R&% 2 -8 332 a2 -9 134 18 -4 3892 11 18 -6 328
1z -8 358 14 ¢ 440 is 1.1ie2 16 B aarF 1% -9 33} 14 @8 64z 15 L6 & gty
17 -B. F68 18 -8 382 19 -4, 319 2@ -p. 228 Ir -0 243 12 -8 378 13 20 -8 224
21 8 4az7 22 @ 825 2% -8 432 24 -8, 264 o N R Fes 22 4 gs? 23 °4 -8, 2594
25 -@. 161 26 -8, 9432 27 @8 885 28 @ 175 25 -8 157 26 -8 828 27 26 8 142
23 -~8. 175 | o8 813 ¥4 -8 818 22 -8 177 29 -4. 164 g 8 619 i1 22 -0 118
22 R 035 34 4 062 35 8 048 6 -8 218 N N s 24 B 186 35 26 -8. 318
37 -8 221 38 -a 158 28 -3, 897 44 B, g81 7o-0 222 I8 -8 147 29 48 6 e68
41 8888 a2 8 371 4% A §41 44 -f, 428 41 B B8 42 B I i3 44 -4 428
TUTF!L HEAN PRESSURE COEFFICIENT=- 18R TATAL. MEAN PRESSURE COEFFICIENT=— Z8t
Ll
RUDDEF.‘ AWGLE, ALPHACDERY= 3. 75 RUDDER ANGLE, AL PHACDEG)= . :
8. 463 2 -0, 583 X <1, 541 4 -1, 587 1 8473 4 -1, 304
5 -4.9494 & -4 808 7 o-Bogi4 & 4 683 5 -8 877 & &7
g a 242 16 -8 85¢% 11 -@ 128 12 -@.19% 2 & 281 12 -¢ 131
13 -4 253 14 @ axr is5 21 147 16 @4 goc 13 -8 181 1€ B BET
17 -8 487 18 -2 518 19 -@ 318 oa -A 421 17 =0 475 28 -8 426
21 8 824 22 B 25 22 -8 455 £4 - FLT 21 @ 944 Z4 -g. Z&9
25 -8. 196 26 -0 852 27 @ as 28 b 154 25 -8 214 o8 Boasi
29 -8 214 20 -0 2az 31 -9. 4= Iz -8 881 2% -@. 153 2 -4 875
3z 8 813 34 -0 eal 35 B a7 IE -8 242 I 8. 883 36 -a. 211
37 -8 47 28 -L?. 159 ki) —B 115 £ -8 437 27 =8, 158 40 -@p X8
41 @ 9?3 42 Ly $2 @ o8Iz 44 -g E£58 41 8 aar 42 AX3 44 -8. £66
TOTAL MERN PF'E'?SUPE COEFFIC IENT=-. 268 . TUTRL HEAN F‘PESSUR&' COEFFIT !ENT—— £33
RUDDER RNGLE. BLFHA(DEG)= 18 RUDDER ANGLE. ALFRA(DEG)= 48, 7’
1 -@ 964 2 -1, 4588 4 -2 227 1 -9 571 2 -1 88g 2 -1 532 4 -1, 457
S -1 247 & -@ 27 g B o¥81 5 - 831 & - 459 7 -8 448 B 1. 825
9 @ 788 18 8487 Z B8 898 g arre 1a 9. 449 11 8 1432 1z @ 883
13 -8 a24 14 @ 018 16 -p. @ 13 8 8§42 14 A az7 15 -4 f11 16 @ ase
- 17 -8 &53 18 -8 662 28 -8 535 17 -8 345 18 -8 365 19 -8 326 28 -8, 338
21 @ a19 S22 9845 24 -8, 418 21 8 842 22 8 49 T -4 525 24 -8 4328
2% -8 3&7 2e -0 282 &8 -9 115 25 -8, 487 26 -8 428 27 -8 4f6 2% -8 442
29 -@g 232 Kt a ais 2 -4 814 29 -3 128 R 4 P2t z1 -8. 333 2 0. .643
22 @025 34 a am TE -8 874 23 8.051 44 1o8 25 6 83% 26 -8, aoda
37 -a 3?9 X8 0 .99 4p -8 g94 2P -4, 877 g —ﬂ, 1a2 38 -4 162 48 -8 282
- 41 -2 859 42 A, R'-m 4? H BM1E 44 -a. 882 41 -3, 277 42 252 43 8. 824 44 ~8 &£37
FOTAL MEAN PRESSUFE COEFFICIENT=-. 82 TOTAL MEAN PF‘ES-UF‘E COEFFICIENT=-. £66
RUDPEP AHGLE, ALFHACLEG)= 28, 75 RUDDER ANGLE. ALPHAC(DESY= 29. 75
1 -2 295 2 -1 826 ¥ -1, 5&1 4 -1, 728 1 -1 538 2 -1.222 T -1, 5228 4 -0 928
5 -8. 717 6 -9 758 78 E50E 2 8a.753 5 -4, 774 6 -9 833 7o £2E g & 831
8 8 934 ia 2 368 11 @ 445 12 p z47 9 @ 84 NS TR s 11 & a5 12 8 367
13 9. 195 14 8 026 15 1. 114 16 R EBLS 2 8.285 14 2 4812 15 -6.185% 16 8. 8§67
17 -9 399 18 -8 377 13 -8 372 za ~a 371 17 -8 377 13 -f J4od 13 -8 340 28 -0. 341
\ 21 @ a0 22 0 83¢ 23 -¢@. 74f 724 -0 528 21 g 937 22 BBt % -f, 35 24 -, £47
25 -8 62 26 -8 647 2F B 614 g -g 548 25 -8. 631 26 -3.632 7 IF -8 620 28 -9 SES
29 -¢ 137 @ @ 022 i1 -a acE i2 8 @a7 29 -4 117 33 o8 a3 2t -@ 855 2 B 858
33 8 829 24 f 821 5 0819 B a. a54 2 0858 >4 0. 8=82 5 a4 825 z [ s}
37 8835 iy -ﬂ, a45 % -0 134 10 -8 229 37 4. @83 38 -8 847 I8 ~a 135 48 -0, 263
y 41 -3, 324 42 0 882 47 B 817 14 -¢ 288 41 -, 387 42 0.884 4 9 817 44 -5 282
\ TOTRL MERM ppsgsuF‘E COEEFICIENT=-. 855 TOTAL MEAN FRESSURE COGEFFICIENT=- 83982
1 - -
3 “

"

-
e
o

28 -




PPl

RUDDER PRESSURE COEFFICIENTS
RUDDER NUNBER=

DATE OF TEST =43.708.-73

RUN NUMBER =34

SFAN POSITION= 5

SKEG ANGLE, BEVAR(DEGY=~ 235

RUDDER RNGLE HLF‘HR(F"G"'- 25
212 <8 254 F -0 a9
5 8. 1°'? & LT. (757 | 01
2 -8 1359 10 -2 1¥71 11 & f49
13 -@. 951 i4 2 49 15 8. 757
ir -8 258 18 -0 253 18 -8 234
24 0.85%2 22 0 a54 23 -8 413
25 -8 1@ 26 -8.ao8 27 0088
29 -0 166 Qa2 31 -8, {25
2 8 851 I4 @ 858 K+ N L
37 -8 266 38 - 153 39 -8 962
41 8 pa3g 42 0. 988 45 6. @049
45 -8 517 45 -0 71 47 - 547
42 -8 496 S0 =@ 488 51 - B3%
32 8 048 84 -@ d1é 35 -8 587
57 -0 634 58 -4. 554 59 -@ 542
61 -0. 288 B2 A A48 &3 @ e4p
HEAN PRESSURE COEFFICTENT(SKEG) = .
MEAN FRESSURE COEFFICTENT(RUDDER)= .
RUDDER ANGLE. ALFHRA(DEG)= 4. 75
1 @ 15e Z Q. |45 F o~ 254
5 a 217 & 80z 7oailmy
g -8 168 10 -8 168 14 & e42
1z -g. 1835 . 14 @ 848 15 8 778
17 -@. 238 18 -8 37 18 -9 215
21 8 852 22 a8 854 £ -8, 687
23 -@. 148 V26 -3, 824 27 8. .8rg
29 -4. 158 Ig 8 ez1 31 -8 p2a
23 @ 857 34 D ess I3 p 048
37 -8. 223 38 -@ 1e8 39 -8 @91
41 8 024 42 0 871 43 & 641
45 -@. 772 45 -8 955 47 -@a. &ri
49 -@. 635 58 -8 665 51 -8 158
a3 8 842 54 -8 185 .38 -@ 363
57 -8 442 58 -8. 3Irs 58 -8 347
61 -0 127 Fa 4 648 £ @ 84t
MEAN PRESSURE COEFFICIENT(SKEG) =-
MEAN PRESSURE COEFFICIENT(RULLER) ==
RUDDE'R‘ ANGLE. HLF‘HE’(DEG)- & rs
@ 145 2 8 833 3 -8 321
5 8, 217 & B8 821 7o 172
9 -8 184 ig -8.184 11 8 432
12 -0. 1491 14 8 8322 15 B 778
17 -8. 468 18 -8, 502 19 -g 422
21 8. 827 22 @.832 22 -8 889
- 25 -8. 248 26 -8 183 27 -8. 612
29 -8 154 38 0 o085 31 -8 894
33 8. 838 248 p42 35 B 828
27 -@ 161 38 -9 135 38 - 898
41 -8. 844 2 8 935 4T @ az2e
45 -1, 853 46 -1. 247 47 -1. 114
48 -8 858 58 -p. 842 51 -@ =291
53 @ 239 3¢ @ a6z 35 -8 (&€
57 -8 235 ag -8 287 58 -n 188
&1 @ 851 &2 8 928 £X A p23

MEAN PRESSURE COEFFICIENT(SKEGS

RUDD'-'R FFHGLE; HLPHB"DEu*" 18. 75
148

L2 2 4 e2¢ 3 -8 293
5 g 212 & @ 812 7 B 1E&3
g -8 122 18 -8 123 11 a 82z
13 -g 14° 14 @ 823 12 8.774
17 -@ 315 18 -@ 342 i$ -8 304
214 @ 824 22 8.925 Z ~a 584
25 -8 54 26 -8 504 27 -p. 475
29 -8.128 8 0 p18 il -8 847
33 8.831 34 8 a4z P50 g4
37 -8. 862 38 -9 128 26 -8. 174
41 -8 389 2 8 8%4 I 8821
45 -1. 184 46 -1, 398 47 1,281
49 -@. 868 38 -8 78 a1l -8 z61
3z @8 821 54 B 247 355 e era
57 @ ea1 38 8 84¢& 59 8. 878
61 @8 177 2 8 822 €2 8 822

MEAN PREZSURE COEFFICIENT{SEEG) =-.
MEAN PRESSURE COEFFICIENT(RUDDER}=~.

RUDDER ANGLE. RLPHA(DEGY= 29. 75
1 2

8 133 a a1z 2 -8.282

5 8216 &€ B 813 7 8163
9 -8 876 18 -8.881 11 8 815
13 -9. 134 14 8 914 15 8. .766
17 -8. 245 18 -8 38¢€ 19 -8 222
21 8.9817 22 8921 23 -8. 636
23 -8. 622 26 -9 624 27 -8 588
29 -6. 113 3g 6 814 21 -8 865
33 8.6z 34 8 835 35 8812
37 @ 112 18 -a ges 29 -8, 117
41 -8. 447 a2 8 8R4 42 9. 814
43 -8 465 46 -a. 372 47 -1, 938
43 -g. 839 56 -4 8r¢ $1 -8 €14
33 8. .40 S< B 425 35 0. 266
37 9 222 8 B8 284 I8 A 3135
€1 9187 ¢z 014 Z @ 014
MERN PRESSUSE (QEFFICIENT(INEGY =-

MEAN PRESSURE COEFFICIZNI{RUDLER)> ==,

\ e e

187

f66

aam

e

HEAN PRESSURE EOEFFIC‘IENT(PUDDEP)-—_ 2

32
496

-a
-8

-8
-8 2
. 154
-8
~-a.

-8
-8
-t
L
-8,
. 848

-8
-8

-8 3
-8z
-8,
-8.
-8.
-&.
-8

-8.
. @38

-8
-a.

-8
-4
-a.
-a.

-8,

-8,
-,

-8,
-8.
=f.

-8
. @33

-8.
-8
-8,

~f.

-a.
-8

-8,
-8

-8, 5

-8.
-8

~ -1 &

Droo

RITHOUT TRANSITIGN STRIP -

are
046
48
[y
228

285
356
adr
284

354

SR

8ES

329
I58

azr7

agsa
843

. 832

zer
488
448
812

248
E&5
se8

. 438

244

. @95
. 822

a0
228 -

APPENDIX A2 (Cont.)

29 -~

FUDDER FPRERSURE COLFFICIENTS
RUMDER NUMNEER=1

DRIE OF TEST =13-08./79

RUN NUMBER =35

SPRM POSITION= 6

SKEG ANGLE. BETR(DEG) =~ 25

E‘UDDEP RNGLE. HLF‘H‘?(DEU)— .28
8. g42 0, o 3 -0 220
5 0. 860 5 a as7 7 oa ax
8 -0 zor 18 -a. 181 il 8 846
13 -8 ale 14 -8 27 iF 0784
ir -4 511 18 -8 5.‘.‘ 1% - 52
21 -@ 287 22 =@ 349 23 -8 381
23 -0, 128 26 -0 813 27 @ a9g
28 -8 914 I8 -0 3497 i1 -@ 349
IX -0 88 34 -2 345 I8 -8 473
37 -8 264 S8 -3 168 39 -8 886
41 @ 129 42 @ 88y 428, ;46
45 -8 494 46 -0, &84 47 -8, 624
49 ~@ 545 S@ -a 530 §1 -8 487
33 0042 J4 -0, 27, 55 -8 624
57 -8 837 58 -8 561 58 -9, 3525
61 -8 g% 62 0. 844 L 046
HEAN PRESSURE LL"EFFICIEHT('\.'«EU)
HERN PRESSURE CUEFFIE‘IEHT(RJDDER"‘
RUDDER ANGLE., ALPHACDEGY= 4. 75
1 0 844 2 8 @4z 3 -8 252
9 8 853 6 9 8cy F 8 a3k
g -9 181 18 -2 475 i1 8. azs
i3 -8. 873 14 -@ 184 15 8. 783
i7 -8 428 18 -0. 679 13 -@ 345
21 -9 319 22 -4 342 22 -8 538
23 -8 145 28 -8 824 27 8 883
29 -8 221 i@ -8 329 31 -8 331
32 -8. 825 4 -4 231 35 -8 288
37 -0 214 38 -8 158 38 -@ ags
41 8 @32 42 8 982 43 B B37
43 -48. 698 46 -0 991 47 -8. 896
492 -8 a3 58 -8. 765 5§ -8 234
33 8 a49 24 -8 er1 a3 -8, 427
37 =8 474 a8 -8 409 58 -8 3rs
61 -@. 238 &2 8. 436 53 8 838
MEAN FRESSURE CQEFFICIENT(SKEG) =-,
MEAN PRESSURE COEFFICIENT{RUDPDER)=-.
RUDDEE‘ BNGLE, HLPHR(“EG) ] 75
g 841 2 8 B2 2 -8 226
5 8. 854 & 0 8o 7B 856
g -8 205 i@ -8 214 11 @ a39
-13 -8 128 14 -8 291 15 & 796
17 -8 488 123 -9 658 18 -3 268
21 -8. 786 22 -1.483 2% -8. 738
25 -8 222 . 26 - 182 27 -@. 011
29 -8. 488 g -@ 454 21 -8 358
33 8.735 24 @ ee3 25 8. 868
37 -8. 158 38 -8.131 39 -@ 283
41 -0 824 42 @ 238 4% 8. 828
45 -8 222 46 -1. 893 47 -8, 891
49 -4, 854 88 -8 8&7 51 -8 j€7
52 8. 826 54 @.125 35 -8. 239
37 -@ 316 38 -8, 246 9 -0 215
&1 -8. 43¢ 62 0. 829 6F 8 8zp
MERN PRESSURE CDEFFIE‘IENT(‘:KEG) =~
HERN PRESSURE LOEFFICIENT(RUDDER)=
RUDDER PHGLb HLF‘HF:‘(DEL-)- i8. 75
1 & O 2 & o€ ¥ -8 Z16
3 8 863 5 8. 45% 7B 832
a -4 146' i ~d. 153 11 8 824
12 -3, 175 ig -8 248 15 & 734
17 -0 278 i3 -@ FIe F -8 431
21 -8 338 22 -1 .81s 23 -8 433
23 -8.473 26 8. 482 27 =B. 466
29 -8 4093 g -@ 49901 21 -8 421
33 -e.rra 34 8. 662 25 6. 417
37 -6. 848 38 -8 116 39--g. 176
41 -8 217 42 @ 885 43 8. 824
45 -8. 977 46 =1 129 47 -8. 952
43 -8, 742 58 -8. 642 51 -8 385
§2 8. 821 54 @ 20¢e 55 -8.81°
37 -8 872 38 -0, 885 58 8. 847
51 -8 272 §2 @ arz 63 8823
HEAN PRESSURE COEFFICIENT(SKEG) =~
MEAN PRESSURE CREFFICIENT(RUDDER)Y=-,
RUDDER RNGLE, F!LPHR(DEb.}— 28.75
B. 229 2 8 es 3 -8 215
*S 8883 6 @ 8s5” 7 8 856
9 -8 103 18 -8 115 11 8 844
13 -0 117 14 -8 238 15 8 787
17 -e8. 409 18 -8 482 1% -8 712
21 -1. 2439 22 -8, 98¢ 23 -8 388
25 -8. 578 26 -8 57 27 -8. 557 °
23 -0 432 ' 30 -8 526 3L -8 684
32 -8.512 34 9 481 25 8.759
37 @ 128 38 @012 39 -8 183
41°-8. 347 42 8849 42 @ 813
45 -8: 872 46 -0 9°¢g 47 -8 882
49 -8 738 59 -8 86¢€ 51 -0 434
33 8017 54 8 4F& 55 @ 1g8
57 A 169 3 @ 227 59 @ 327
£1 -P. 438 g A 915 &3 @ a1
MERN PRESSURE CCEFFICIENT(SKER) =-
MERN PRESSURE COEFFICIENT(RUDDER) =~

FV

el
g7

-, T
~d.

a.
.

=K
-
-8,
~&.
-

-a.
-8
-
-8
-8

|
YT

-1
-8
-8.
-g.

gz

~a.

HITHOUT TRANSITIGN STRIF

523

a4g

. 838

. 848

1)
G33

. 624

s8l
466
457
44p

452

. 833

&6
758
ere
402
15z

. 858
. 823

. 827
. gas

455
agz

See

=-f1, 7

-8 &

-G,

Py

(1N



-

RUDDER FRESSURE COEFFICIENTS

RUBDER NUHSER=s1 APPENDIX
DATE OF TEST =14./08/73
RUN NUMBER =45
SPAN POSITION= 7
SKEG RNGLE. BETACDEG)=-, 25 HNITHGUT TRARSIT
RUDDER ANGLE. RLPHB(DFu)=-.25 .
- 2 @ 055 I -0 21t 4
5 1. 192 & @08t - T L 257 g
@ -0 242 1A -9, 188 11 @ 848 2
13 -8 084 139 -9 190 15 1 512 1€
17 -8 234 i8 -@ 252 19 -@ 359 28
21 -2 482 22 -@. 437 2% -8 354 2
25 -9 124 26 -0, 027 8 a8 e
29 -4, 238 I8 -9, 282 I -R 271 x2
23 -0 415 4 -@, 502 I5 -Q 451 3
37 -8 245 I3 -0, 149 I3 -@ asa 4@
44 @ 132 2 @ 84z 4 A ase 44
45 -3 529 46 -A, 555 47 - 6A8 48
48 -@ 521 S8 -9, 984 318 52
53 O 848 54 -a. 178 S SE
37 -0 588 58 -4, 502 23
&1 -9 238 &2 0. 948 ] &y
KERN PRESSURE COEFFICIENT(SKESY = @

MEAN PRESSURE COEFFICIENTCRUBDERI= | 812
RUDDER ANGLE. QLF‘HR(D'-'G)— 5.

r

1 1 258 2 6. 045 3 258 4
F 1183 & 8. 852 ;1. 2853 &
& -8 218 10 -9 2a4 . 844 i1z
13 -, 128 14 -@ 233 . 831 1&
17 -8 345 18 -8, 434 . 459 o8
214 -8 841 22 -8 684 L 467 24
25 -8 123 26 -8 812 . 185 28
28 -8 374 3@ -B. 362 . 474 iz
33 8 zr2 34 -8 167 211 36
27 -8.-132 38 -@ 137 . @72 48
41 B @36 42 8 882 . 818 44
45 -8, 727 46 -B. 846 L FTL T 4E
458 -8 &71L 38 -d. 648 X329 52
53 8. 842 S¢ @ 001 , 384 S5
57 -8. 451 58 -0 374 . 367 - &R
61 -8. 3533 52 8. 839 844 64

MEAN FRESSURE EDEFFICTENT(‘-'qu) ==, 83f
MEAN PRESSURE COEFFICIENT(RUDLER}=- 82

RUDDER HHELE;F’PHHCDE&)‘ i

1 1248 g. 835 3 -8, 323
5 1, 1%6 6 g 851 7 L 268
g -8 252 18 -@ 268 11 @ 832
1? -8.182 14 -8 214 15 1 554

17 -8 424 18 -8 615 12 -p 835
24 -1. 114 22 -8, 984 23 -f. 535
25 -8, 145 26 -8, 854 27 8 881
29 -8. 515 e -8 522 21 -8 €92
3F 8 926 3¢ @172 I B 6824
37 -0.121 g -@. 187 z3 -a pr8
41 -0, 834 42 B 958 $3 8827
45 -0, 827 46 -1 028 47 -8 8236
49 -8. 832 S¢ -8 812 S1 -8 418
52 @ @32 34 @ 1?2 55 -8 244

7 o-@. 3081 58 -8. 227 58 -4 218
61 -0, 522 62 @8 axi £x B BX1
MEAN PRESSUREL COEFFICIENT(SKEGY =-
MEAN PRESSURE COEFFICIENT(RUDRER)=- 28

RUDDER RNGLE, F” FPHACDEGY= 13, 75

1 1275 a. eza I -8 317 4
5 4. 228 6 8 Pee 71287 &
g - 182 18 -p 187 11 e 025 1z
12 -p 177 14 -@ 125 15 4. 582 18
17 -8, 159 18 -p 26% 19 -8 &v8 26
21 -8 347 22 -@, 336 2% -0 258 24

25 -8 428 26 -0 424 o7 - 417 2e
29 -9 251 28 -8, 358 it -& 52% iE
33 -0. 565 4 8 808 5 @ 423 kL
37 -8. 825 38 -9 931 29 -@ 1353 ia
41 -0 348 42 @ c%er 43 @ 829 14
45 -@, %42 46 -8, 992 47 -8 8vrd 48
45 -8. 653 ‘54 -0, 516 51 -6 1477 5z
33 8.818 54 @ 4@ 55 -0 016 €
57 -8. 892 58 -p. p18 52 @ @fa &8
51 -8 448 62 6.825 £ B 824 £4
MEAN PRESSURE COEFFICIENT(ZKEG) =- 222

MEAN PRESSURE COEFFICIENT(RUDDER}=- 291

RUDDER RANGLE. F!LFHﬁ(DEG)- 2873

4 1266 a. 824 2 -8 Teg 4
§ 1 28z 6 8. 864 7 1282 g
g -8 142 10 -8 155 11 @ p18 12

13 -8 147 14 -p. 121 i5 1538 1€
17 -8 274 | 18 -B. 568 19 -8 645 28
21 -0, 411 22 -8 414 23 -8, 451 24
25 -8 502 o6 -@ 513 o7 -6 487 28
22 -9, z2ze 20 -a 492 24 -8 949 i2

13 -0 4448 4. @ 693 a £21 1€
37 @ 158 8 B A3¢ -8, 87y i@
41 -0 347 2 4. 844 e oa1e +4
4% -1 0a2 45 -1 A28 -9, 892 4 E
49 -d 553 o0 -8 516 -a 214 5z
53 49 921 54 @ 57 0. 193 SE
57 @132 568 0218 0, 318 €
61 ~q 752 £2 0 817 L a. 018 &4
HEAN PRESSHRE COEFFICIENTIZKEGY =-.298

HERN PEESSURE COEFFICIENT (EUCDER =~ 38F

e e

. .. o am i, oy

-8.
. 783
-9,
-,

-

.
g.

LI I N R S N DR B R |
MLINONDIDOTITODONS

=u) b bay b 12 L By

-

g bed b
40 ' Th
TN

e g g £ I 0 b P b B g Ly
IS S g Sy I ARV Y T T
W mk kAWM b iaky by

030U L R R D

[

0O D00 T B

L]
™
w

. 667

]

()
Py ba 03 1)
Ry~

Y

227

395

. ai4
-t
-8.
-8.
-&.
-1

286
443
423
472
es3
338
233

747
438
645
411
g17

RUDDER FRESSURE CGEFFICIENTS

A2 (Cont.) RUDDER NUMBER={
: DATE OF TEST =14./98.7%
RUN NUKBER =49
SFAN POSITION= &
Ion STRIFP .05 RITROUT

SKEG ANGLE. BETACDEG )=~

.nrthITIbh S TR

RUDDER RNGLE: ALFHACDEGY=-. 25
1- 13271 2 8. 854 3 -8 208 4 8 217
5 1. 188 & 2 188 7 1271 B @& 3X2
3 -8 z2ar 18 -@ 187 i1 a 847 12 8. 45
1R -0. B&7 14 -@ 153 15 1. 517 16 -8 257
17 =0, 247 18 -8, 248 19 -8 26F o8 -0 256
21 -9, 426 22 -8 448 25 -8 323 24 =8 24%
25 -8 115 26 -@, erns 27 8 as5g 2 A 125
29 -g. 2582 28 -9 244 3L -8 272 32 -8 22
2 -0.128 24 -0 5585 35 -8 446 6 -0, 325
37 =0, 238 23 -0 123 30 -a 24t 4R 8 a4l
41 Q. 935 42 0 822 4% 0. A48 - 44 -B. 155
43 -0 494 4& ~9, 872 47 =8 457 48 -8 484
42 -a 482 58 -0 427 51 -8 252 52 -8 2649
5% @ 049 54 -8 034 55 -8 422 56«8 627
57 =@ 4943 58 -0 418 59 -4 448 &g -8 529
51 -8 242 &2 0 @48 &% 8 as2 £4 8 p52
MERN PRESEURE COEFFICIENT(SKEG) =— 884
MERN PRESEURE COEFFICIENT(RUDDERY= _ BiF
RUDDER AMGLE, RLFHA{DEG = 4. 75
1. 288 2 8 p45 X - 252 4 B 212
F 1198 & 4 185 71282 e @ xI¢
9 -g 183 ig -4 12 i1 @ 842 12 8 644
1 -8 11% i4 -a8 233 15 {537 16 -8 =252
17 =@, 32§ 18 -4 335 18 -0 338 2B -8. 578
21 -9. 75F 22 -8 638 22 -2 438 24 -@. 387
25 -8. 143 26 -0 848 27 8. 856 by 6 114
2% -8. 358 30 -4 287 31 -8 338 32 -8 551
32 @ 3518 3¢ -d 289 25 -8 227 6 -0 228
37 -0 182 g -a 119 38 -8 854 48 8. o868
41 @ azr 2 8338 43 8. 091 44 -@ 357
45 -8 688 46 -8 732 47 -@. 642 48 -8, 62€
43 =@ 546 58 -8. 578 54 -0 226 52 -8 &7
53 B8.@x5 54 @, 1485 55 -8 286 56 -8 4587
57 -8. 345 58 -@. 388 59 -¢ 387 &8 -8 =78
61 -8 234 . 62 0. 848 EX & 944 &4 8 B44
MEAN PRESSURE COEFFICIENT(SKEG) =-. 833
NEAN FPRESSURE COEFFICIENT(RUPDER)=-. 694
TN
" RUDDER RANGLE. RLFHR(DEG)= % 7%
1 1 284 2 B 835 3 -8 212 4 8 283
5 1283 - ¢ 0182 7128 & 8 334
g «d. 2i#s 14 -8 217 11 8. B3 12 8 o34
i 13 -8, 162 ° 14 -8 314 i 4.553 16 -B. 421
P17 -8 410 18 -0 435 19 -¢ 605 28 -1.124
© 21 -1, 858 22 -@ 822 23 -9, 532 24 -0 348
25 -@. 177 26 -8.877 27 8. 8! 28 €. 849
29 -8. 455 38 -8 185 31 -8 359 32 -D. 457
32 4 451 34 @173 25 8 8Zc I& -P. Rz
i7 -8 193 28 -8 857 I8 -3 861 48 -8 642
41 -3 839 2 8 838 43 0 93Z 44 -8 550
i 45 -8 841 J& -8 892 47 -8 781 8 -8. 767
42 -8 673 59 -@ 734 51 -8 393 52 -8 472
53 8.021 5S4 @ 237 55 -@ 445 56 -8 354
i 57 -8 220 S8 -8 189 59 -8 168 £g -e. 182
© 81 -@ 26T &2 8 851 £2 @ ezl &4 8 833
! MEAN FRESSURE CROEFFICIENTLSKEGY =-. 164
. MEAN PRESSURE COEFFICIENTY/RUDDER)M=-. 214
' RUDDER ANGLc. FILDHF’(DEF3= 1Q 75
1 3 273 2 & a2 3 -8 382 4 @ 1&4
5 1,137 & B 8% 71289 £ 8 228
3 -p 1324 18 -8 129 11 8. 825 12 B 823
13 -B. 166 14 -8 178 15 1. 5é8 1€ =8, 244
17 -8. 295 18 -8 2848 18 -8. 604 28 =B 575
21 -@ 372 22 -@ 357 23 -8, 365 24 -8 382
25 -8 3872 26 -0 367 27 -8. 237 28 -8. 314
29 -4 561 0 - 288 21 -4 242 2z -8B 332
23 -g 302 24 8 831 25 @ 43¢ & 8 oM
37 -0 aia g -4 872 39 -9 132 48 -8 228
41 -8 311 42 8923 42 @ 825 44 -8 587
45 -@. o5t 4¢ -3, 858 47 -4 721 48 -p. €52
43 -8 521 50 -0, 488 51 -8 288 52 -8 07
53 4. 825 54 8 373 55 @ a1z SE -8 172
57 -8 948 58 B 882 59 a4 a6l &8 B 135
64 -9 253 62 8 82¢ £€X A 5§26 &4 B8 826
MEAN PRESSURE COEFFICIENT(SKERY == 157
- NEAN PRESSURE COEFFICIENT(RUDDER)=-. 282
RUDDER RANGLE, ALFHA(DEG)= 29. 75
1 1274 2 8821 2 -8, 292 4 @ 186
5 1.187 & @ 89p 7 1281 g 8. 224
9 -8.895 18 -0, 184 i1 @ 812 12 0. o84
12 -8 137 -~ 14 -8 148 15 1. 559 16 -0 238
17 -6. 3114 “~ 18 -8. 585" 15 -@ €58 28 -8 441
21 -8 397 22 -8. 488 22 -8. 422 24 -8. 464
25 -8 444 26 -8 428 7 o-g ree 28 -p 357
29 -8 237 28 -0 422 1 -8 452 i2 -8 312
33 -0 19 34 -9, 211 25 8 837 26 B 328
-37 8 1o 38 9. 85¢ 39 -4 @48 42 -0 1393
41 -8 323 42 @ 842 47 0. 218 44 -9, 738
45 -, 352 46 -4 928 47 8. 764 18 -8, 697
49 -g. 555 50 -4, 453 51 -a 2.2 5& -8 416
53 9 a2 54 0.5235 &5 6204 56 0. 646
57 8. 160 582 9. 2135 52 @ 388 £0 & 237
£1 -8 378 £z 0 018 £F @ 012 €4 0019
HEAMN PRESSURE COEFFICIENTLSKEG) =-.274
KERN PRESSURE COEFFICIERT(RUDDER}=- 35
- 30 - - ~Asn

T




RUTER FRESSURE COEFFICIENTS
RIHDER NUNEBLR=1

BATE OF TEST =09,04/79

KUN RUNMBLR =1d

STAN FOSTITION= 1

SKEG ANGLE»BETA(DEG )=

RUDUER ANGLE » ALFHACDEG)= ©

1 0.944 2 0.0Q18 3 0,323 4 -0.700
5 -0.515 6 ~0.430 7 -0.333 8 —0,242
9 -0.476 ° 10 -0.533 11 -0.393 12 —-0.408
13 -0.372 14: Q.045 15 w 1.503 1\ L& 0,055,
17 -0.241 18 -0.279 19 -0.232 . 20 —-0.233
21 0.052 22 0.054 23 -0,273 24 -0.194
25 -0.150 26 -0.078 27 0.021 2B 0.103
29 -0.170 30 0.025 31 0,144 2 -0,263
33 6.051 34 0,071 35 0.046 36 -0.269
37 -0.195 3B -0.162 39 -0,003 40 0.018
41 0,092 42 0.3 43 0,044 44 ~0,238
TOTAL MEAN FRESSURE COEFFICIENT= .00%
RUDER ANGLE s ALPHA(PEG)= 5
1 0.947 2 -0.189 3 -0.746 - 4 -1,039
5 -0.670 4 -0,525 7 -0.400 8 0.227
9 -0.096 10 -0,289 11 -0.371 12 -0,341
13 ~0.337 14 0,037 15 1.538 14 0.052
17 ~0.350 1B -0.379 17 -0.296 20 -0.302
21 0.041 22 0.043 23 -0.330 24 -0,247
25 -0.197 26 -0.116 27 ~D.01B 28 0.048
29 -0,171 30 0.014 31 -0.110 37 —0,158
33 0.044 34 0,066 35 0.040  3& -0.256
37 -0.195 38 -0.176 39 -0.109 40 -0.014
41 0.083 42 0.972 43 0.038 44 -0.44¢9
TOTAL MEAN FRESSURE COEFFICIENT=-.155
RUDDER ANGLE»ALFHA(DES)= 10
1 0.531 2 -0,483 3 -1.202 4 -1,367
5 -0,829 6 ~0,624 7 -0.4B3 B 0.579
7 0,231 10 -0.043 11 -0,23% 17 -0,259
13 ~0.247 14 0,032 15 1.54% 16 0,054
17 -0.389 18 -0.321 19 -0.343 20 -0.352
21 0.037 32 9.042 33 -0.413 24 -0.325
.25 -0.278 26 -0.201 27 -0.118 28 -0.019
29 -0.178 30 0.006 31 -0,092 32 —0,079
33 0.041 34 0.064 35 0,033 36 -0,237
37 -0.193 38 -0.192 39 -0.133 40 -0,071
41 0.000 42 0,933 43 0,030 44 -0.432
TOTAL HMEAN FRESSURE COEFFICIEMT=-.34
RUDDER ANGLEsALFHACDEG)= 20
1 -0.630 2 -1,171 3 -1.552 4 -1.903
1 5 -1.040 4 ~0.791 7 -0.643. 8 0.901
9 0.401 10 0.385 11 0.019 12 -0.07%
13 -0:141 14 0.024 15 1.564 16 0.054
17 ~0.327 18 -0.353 19 -0.333 20 -0.335
21 0.028 22 0.032 I3 -0.575 24 -0.520
25 -0.586 26 -0.598 27 -0.55 28 -0.358
29 —0.136 30 0.021 31 -0.050 32 -0.002
32 0.03% 34 0,062 35 0.027 34 -0.148
37 -C.15% 3B -0.180 3% ~0.174 40 ~0.133
41 -0.093 42 0.894 43 0,022 44 —0,442
TOTAL MEAN PRESSURE CCEFFICIENY=~,716
RUBDER ANGLE s ALPHA(DBEG)= 30
1 -2.095 2 -1,¢50 3 -1.542 4 -1.590
5 ~0.936 6 -0.876 7 ~0.870 8 0.790
¥ 0,860 10 0,659 11 ©0.249 12 9Q.141
13 0,030 14 0.016 15 1,573 14 0,047
17 ~0.387 18 ~0.434 19 -0.407 20 ~0.407
21 0.034 22 0.081 23 -0.878 24 -0.910
25 ~1.029 T4 -1.015 27 -0.843 28 -0.710
29 -0.138 30 0.006 31 -0.075 32 0.023
33 0.039 34 0.067 35 0.020 36 -0.049
37 ~0,079 38 -0.128 39 -0.148 40 -0.215
41 -0.287 42 0.850 43 0,010  44.-0,303

TOTRL MEAN PRESSURE COEFFICIENT=-1.,022

APPENDIX A2 (Cont.)

31 -

RULGDER PREGGURE COCFPICILNTS
HUHELCR=1 ‘n
=o0,00/77 -
{0

RUDEER
NATE OF TERT
RLURN HURTE K

GHaN FOBITION=: 2

SNEG ANGLEDETA(DEGY= O

RUDIMCR ANGLEf ALFHA(DEG)= O

1 LHTS 2 ~0.002 3 -0.379
U -0.553 6 =0.514 7 -0.3B0
9 —0.497 10 ~0.732 11 -0.521
13 -0.377 14 0,047 15 0.718
17 —0.237 10 --0.240 19 -0.224
21 0.055 220 0,084 23 -0.31%
25 -0.138 26 ~0.,053 27 0.034
2¢ -0.174 30 0,031 0 31 -0.119
33 0.053 34 0.05% 35 0.051
37 ~0.21& 38 -0.1s68 39 -0.0644
41 0,119 42 0.987 43 0.0483
45 —-0,473 46 -0.728 47 -0.724
49 -0.514 50 -0.514 51 .-0.130
3 0.047 54 +0.374 55 ~0.493
57 -0.424 58 -0.533 59 -0.502
61 -0,292 52 0,047 63 0,047
TOTAL MEAN FRESSURE CGEFFICIENT= .004
RUDDER ANGLEsALPHA{DEG)= 5

1 G¢.BsC 2 -0.271 3 -0.875
5 ~0.755 & —G.44% 7 ~0.360
9 ~0.084 10 -0.414 11 0,348
13 -0.31% 14 0,040 15 ©.718
17 -C.329 18 —-0.361 19 -0.291
21 0.041 22 0.0434 23 -0.371
23 -0.,159 246 -0.,059 27 0.043
2% -0.,153 30 0.023 31 -0.085
33 0,043 34 0.053 35 0.040
37 -0.211 38 -0.179 39 -0.097
41 0.060 42 0,970 43 0.038B
45 -0,707 44 ~0.978 47 —0.938
49 ~0.655 50 -0.445 51 -0,192
53 0.041 54 -0,153 55 ~0.285
57 —0.429 58 -0.361 59 -0,339
61°-0,208 42 0.040 63 0,039
TOTAL MEAN PRESSURE COEFFICIENT=-.172
RUDDER ANGLE,ALPHA(DEG)— 10

1 0,493 ~0.5632 2 -1.4C2
S -0.936 a -0.748 7 -0.532
® 0.271 10 -0.122 11 ~-0,212
13 -0,249 i4 0.033 1S 0.714
17 -0.34%9 18 -0.406 19 -0.2258
21 0.032 22 0.037 23 -0.423
25 ~0,204 24 -0.100 27 G.029
29 ~0.159 30 0.017 31 -0.087
33 0.035 34 0.047 35 0.035
37 0,197 38 -0.184 39 -0.121
41 0.001 42 0,943 43 0.034
45 -0.8%8 46 -1.184 47 -i.1112
49 —0.7%3 50 -0.763 51 -0.252
53 0.031 5S4 0.020 55 -0G.,114
57 —0.2¢2 58 -C.209 57 ~0.187
61 0.032 &2 0.034 43 0.033
TOTAL MEAN FRESSURE CREFFICIENT=-,361
RUBDER ANGLE » ALFHA(BEG ) = "o

i -0.803 2 -1.408 3 -1.342
S ~1.145 6 —0.857 7 -0.617
? 0.755 16 0.398 H C.C95
13 -0.071 14 0.028 15 0.717
17 -0,300 i8 -0.330 19 -0.297
21 0.031 22 0.034 23 -0.501
25 -0.314 24 -0.239 27 -0.114
29 -0.10%9 30 0.02¢ 31 -0.023
33 0.03% 34 0.052 25 0.031
37 -0.120 38 -0.144 39 -0,133
41 -0.06% 42 0.8%4° 43 ©0.028
45 -1.067 46 -1.393 47 -1.203
49 -0.817 50 -0,701 51 -0.284
53 0.024 54 0.256 55 0,119
57 0.015 58 0,054 5% 0.078
41 0,161 62 0,027 A3 0,026

TRTAL MEAN FRESSURE COEFFICIENT=-.d61

RUDDER ANGLErALFPHA(DEG)= 30

1 -2.383 2 -1.841 3 -1.561
5 -0.%82 4 0,761 7 -0.7902
¥ 0.921 10 0.733 11 0.373
13 0.145 14 0.019 iz 0.713
17 -0.366 18 -0.404 17 -0.368
21 0.023 22 0.03t 23 -0.827
25 -0.720 26 -0.,652 27 -0.541
29 -0,112 30 -0.010 31 -0.049
33 0.029 34 0.047 3% 0.017
37 -0.001 38 -0.078 37 -0.138 .
41 -0.7189 42 0.d83 43 0,015
45 -0.372 44 -0.734 47 -1.,009
49 -0.740 S0 -0.6875 Gl ~0.853
53 0.01B T4 0.433 5% 00304
L7 0.2u81 g 0.287 7 0.315
61 0.004 &2 0.01% &3 0.014

TOVAL fEAN FRESSURE CDEFFICIENT=-,974

4 ~0.712
8 -0.311
12 -0.451
14 0.004
20 -0 030
29 0.1
2B 0.130
32 -0.248
34 -0 311
40 0.053
44 -0,235
48 -G.440
32 -0.22
$6 -0.718
60 -0.0533
é4 0,047
4 -1.078
g 3.231
12 -D.3%52
14 0.047
20 ~0.298
24 -¢.2530
28 0.135
32 ~0.0%7
36 -G.283
40  0.Q05
44 -0.440
48 -0.579
52 0.044
S& -0.485
&0 ~0.364
&4 C.040
4 ~-1,475
8 ©.630
12 -0.242
14 0.039
20 -0.333
24 -0.2376
28 0,102
32 ~06.072
346 -C.243
40 -0.,037%
44 -0.57%
49 ~0,703
52 0,337
5S4 -0.2%4
60 -0.172
64 0.032
4 -2.088
8 0.?240
12 -0.002
16 0.034
20 ~0.300
24 -0.370
28 -0.021
32 0.002
346 -0.124
40 ~0.092
A4’ -0.620
48 -0.769
52 0.393
56 ~0.022
40 0.093
&4 - 0.024
4 -1.421
B 0.782
12 0.257
16 0.033
20 -0.3714
24 -0,772
28 ~0.466
32 0.033
346 0.0414
40 ~5,212
44 -0.182
48 -G.840
2 G.150
26 6,214
&0 C.344
a4 0.017
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AN
RULDER PRESSURE COEFFICIENTS KHUDHER FRUSGURE CNEFFICLENTS
RUDDER HUMBER=1 REJOIER NUMIWIR =1
SDATE OF TEGT =09/008/79 DATL UF TSI =10/00/79
RUN NUMBER  =1D RUN NUMEER =26
N BFAN POSITION= 3 SPaN, FOSTITTON= 4
SNEG ANCLEBETA{DEG)= SREG ANGLEsBETACREG)= O
RULLER ANGLE s ALFHA (BEG ) = KUDDER ANGLE:ALPHA(DEG)= ©
1 G.992 2 0.013 3 ~0.475 4 -0.758 1 1.003 2 0.005 3 -0.480 4
5 0,574 & -0.537 7 0,409 g -0.283 .3 =0,554 6 ~0,472 7 —04465 8
9 -0.554 10 ~0.497 11 ~0.529 12 -0.444 7 —0.44% 10 -g.442 11 -0, 491 12
13 ~0.444 14 0,047 15 1,524 16 -0.023 13 ~0.477 14 0,048 15 0.071 16
17 -0.249 18 -0,25% 19 -0.242 20 -0.249 17 «0,245 18 -0.254 19 -0.741 (]
21 0,032 22 0,020 23 -0.366 24 -0.I126 21 0.045 23 0.076 23 -0.391 24
25 -0.144 246 -0,048 27 0.073 28 0.147 25 -0.140 26 -0.029 27 0.085 28
29 --0.173 30 0.024 31 -0.133 32 -0.275 2® 0,173 30 0.023 31 -0.104 3z
I3 -0,001 34 -0.066 3% 0.041 36 -0:355 33 0.081 34 0.117 35 0.061 36
37 -0.242 33 -0.1462 39 ~0.0464 40 0.056 37 ~0.255 A -0.157 39 -G.048 40
A1 0,147 42 0.980 43 0,050 44 ~0,235 41 0,131 42 0.990 43 0,048 44
TOTAL MEAN FRESSURE COEFFICIENT=-,002 10TAL MEAN PPREGSURE COEFFICIENT= ©
RUDBEK ANGLE,ALFHA{DEG)= 5 RUDDER ANGLEsALPHA(DEG)= S
1 0.853 2 -0,226 3 -1.020 4 -1.15% 1 0.833 2 ~0.217 3 -0.940 4
5 -0.801 & —0.5681 7 -0.524 3 0.280 S -0.719 & ~0.607 7 -0.431 8
¢ ~0.111 10 ~0.363 11 -0.357 12 -0.327 ? ~0.069 10 -0.340 11 -0,340 tz
13 -0.340 14 0,041 15 1.542 16 -0.024 13 -0.338 14 0.041 15 0.284 16
17 -0.360 18 -0.,379 19 -0.314 20 ~0,322 17 -0.335 18 -0.,3746 19 -0.314 20
21 0.026 22 0.016 23 -0.429 24 -0,263 21 0,054 220,064 23 -0.560 24
25 —0.159 26 ~0.041 27  0.090 28 0,159 25 -0.141 26 -~0.034 27 0.081 28
29 -0,174 30 0.015 31 -0.109 32 -0.113 27 -0.176 30 0.008 31 -0.088 32
33 -0.003 34 —0.067 35 0.033 35 -0.305 33 0.070 34 0.110 35 0.044 35
37 ~0.224 38 -0.165 3% -0.097 40 0.002 37 ~0.226 38 -0.153 39 -0.094 40
41 0.080 42 0.971 43 0.041 44 ~0.444 41 0,065 42 0,972 43 0.041 44
TOTAL MEAN FRESSURE COEFFICIENT=-,3201 TOTAL MEAN FRESSURE CUEFFICIENT=-,202
RULIDER ANGLE rALFHACBEG)= 10 RUGDER™ ANGLE vALFHA(DEG)= 10~ ”
1 0.444 2 -0.570 3 -1.541 4 -1.,524 1 0.482 2 ~0.501 3 -1.374 4
5 -0.984 & -0.791 7 -0.402 8 0.689 5 -0.856. & —0.488 7 —0.704 a
¢ 0.274 10 -0.043 11 -0,179 12 -0.195 9 0.294 10 ~0.045 11 0,174 12
13 ~0.057 14 ©0.034 S 1.560 . 16 —-0.037 213 -0.212 ‘14, 0.034~ 15, -0,282 .18\
17 -0.418 18 -0.443 19 -0.359 20 -0.345 17 ~0.422 18 -0.448 19 -0.37t 20
21 0.9005 22 -0.005 23 -0.463 24 ~0,309 21 0.036 22 0.044 23 -0.617 24
25 -0.175 26 -0.086 27 0,065 28 0.11% 25 -0.244° 24 -0,134 27 -0.019 28
29 -0.182 30 0.007 31 -0,0%4 IR -0.077 2% -0.162 3¢ -0,002 31 -0.073 3z
33 -0.018 34 -0.081 35 0.024 3& -Q.246 33 0.052 34 0.091 35 0.037 36
37 -0.193 38 -0.153 39 -0.119 40 -0.050 37 -0.,178 38 -0.139 Ig -0.116 40
a1 0,010 42 0,941 43 0.032 44 -0.428 41 -0.025 42 0.937 43 0.033 44
N 70TAL HMEAN PRESSURE CDEFFICIENT=-.403 TOTAL HEAN PRESSURE COEFFICIENT=-.41&
; RUDDER ANGLE sALFHA(DEG)= 20 - RUDDER ANGLEsALPHA(DEG>= 20
' i -0.814 2 -1,324 2 -1.556 4 -2.022 1 -0.53% 2 -0.980 3 -1.535 3
5 —1.11% & -0.788 7 ~0.574 8 0.98% S -0.805 & —0.,486 7 -0.419 8
7 0.771 10 0,482 11 0.153 12 0,070 ? 0.786 10 0.457 11 0.153 12
i3 -0.042 14 0.029 15 1.9485 16 ~0.037 13 0.041 14 0,028 15 0.293 14
17 -0.344 18 -0.357 19 -0.315 20 ~-0.318 17 -0.335 18 -0.351 19 -0.212 20
: 21 0.013 22 0.002 ., 23 -0,474 34 -0.373, |, 21 0.039 22 0.0479 23 -1.501 24
! 25 -0.32% 2& ~0,256 27 L0.1i57 28 -0.,110 ’ T 25 -0.488 26 -0.487 27 -0.46% 28
29 ~0,137 30 C.025 31 -0.052 32 0.010 29 -0.124 30 0.028 31 -0.022 32
33 -0.020 34 -0,077 35 0.020 36 -0.095 33 0.060° 34 0.102 35 0.037 34
. 37 -0,098 38 -0.114 37 ~0.,126 40 -C.110 37 ~0.0B4 38 -6.110 3% -0,1783 40
41 -o0.088 42 0,891 43 0.0D5 44 ~0,631 41 ~0.304 42 0.895 43 0.027 44
TOTAL MEAN FRESSURE COEFFICIENT=-.674 TOTAL MEAN PRESSURE COEFFICIENT=-.645 |
! RULDER ANGLE,ALFPHA(LDEG)= 30 RUDGER ARGLE-ALPHA(DEG) = 30
H 1 -2.562 2 -2,04% 3 -1.564 4 -1.971 1 —1.450 2 -1.188 3 -1.547 s
5 -1.085 6 —1.020 7 ~0.70%9 8 0.745 5 -0.718 & -0.4628 7 -0.400 - &
? 0.934 10 0.817 11 0.a57 12 0.359 ? 0.953 10 0.841 11 0.478 12
13 ¢.213 14 0.014 15 1.373 16 -0.047 13 0.31& 14 0.014 15 0.304 © 16
. 17 -0,408 18 -0,432 19 ~0.348 20 -0.348 17 -0.390¢ 17 -0.413 19 -0.337 20
. 21 -0,002 22 -0.009 23 -0.629 24 -0.654 “1 0,028 22 0.04% 23 -0.4606 24
25 -0.587 246 ~0.6%74 27 -0.46467 28 -C.800 25 ~0.4629 24 —0.433 27 -0.633 28
29 -0,137 30 C.014 31 -0,079% 32 0.044 29 -0.132 30 0.012 31 -0.043 32
33 -0.025 34 -0,061 35 2.007 34 0.il1 33 0.055 34 0.101 35 0.023 36
\ 37 0.056 38 -0.01B 37 -0.096 40 -a,181 37 G.100 38 0.611 3% -0.113 a0
! 41 -0.243 42 0.858 43 0.013 44 -0, 267 41 -0.384 42 0.858 43 0.014 44

TOTAL MEAM FRESSURE COFFFICIENT=-1.038

TRTAL MEAN FRESSURE COEFFICIENT=-.706

\
VY
3 \\ \\

! 4
h )
5 % .
piai A

32 -

—0.471
-0.214
~0.447

0,072
=0.247
-0.242

0,152
—0.270
-0.378

0,059
=0.237

-0.946Q
0.327
-0.333
0,087
-0.325
=0.2%0
0.13%4
~0.172
-0.303
Q.003
-0.442

-1,224
¢, 731
~0.190
20,069,
~0.379
-0,378
0.03>
~0.07%
-0.219
-0,055
-0.636

-1.407
1.024
0.086
0.,056%

-0.315

-0.477

-0.450
0,017

-0.G43

-0.226

~0.4246

-1.0%2
¢.371
0.387
G.068

~-0.342

-0.618

-0.616
Q,049
0,176

-0.291

~0.287

=

¥
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DATE $H 10 ST =10,0000% APPENDIX
FUN MU I =0
v [
SI'AN POSLTHING 5
SKLEU ANGLEHUITACBEGY= O .,
M +
RUDDER aMGLE-ALFHACNEGYS O
R ;01 0,217 2 0.051 3 -0,224 4
] v 3 0,154 & 0,080 Foc.019 B
e 9 ~0.194 10 -0.183 14 0.050 12
) 13 0,07y 14 6.050 15 0,009 14
; 17 —0,247 18 -0.252 19 -0,243 - 20
M 0.060 22 0,088 23 -0, 402 14
. M o-0,.131 2 —0.020 27 0,087 a0
P ;29 -0.16Y 30 0.022 31 ~0.117 32
PR . 33 0.068 34 0,090 35 0.056 34
’ . , 37 —0.267 36 -0.148 - 3P -0.072 40
< ; 41 0.0%0 42 0,986 43 0,047 44
45 -90,48R 46 -0.71% 47 ~-0.721 44
49 0,513 50 -0.521 Bt ~0.131 52
, 93 0,050 54 -0,374 55 -0.514 54
. 57 -0.625 50 -0.533 57 ~0.502 40
C 61 ~0.273 62 0,049 &3 0.049 &4
. MEAN PRESSURE COEFFICILNT(SKEG) =-.005
MEAN PRESSURE COEFFICYENT (RUDDERYs L0179
RUDNER ANGLE »ALFNACDEGY= S
. 1 224 2 0,048 3 0,260 4
. - % 0.152 & ©0.088 7 0,22 2
- ? -0.175 10 -0.171 11 0.042 13
13 0,041 14 0,042 15 0.812 14
17 ~0.359 18 -0,374 19 -0.323 20
21 ©0.048 22 0.053 23 -0,430 24
25 -0.152 16 -0.036 27 0.040 28
29 -0,178 30 0.00% I1 -0.094 32
33 0.058 34 0.080 35 0.043 35
3 37 -o0.229 38 -0.163 3% -0.097 40
N 41 0,014 42 0.971 43 0.041 44
45 ~0,725 46 -0.592 47 -0.935 48
e 49 ~0,666 50 ~0.470 51 -0.154 52
X 53 0.045 54 -0.161 55 ~0.302 54
- 7 -0.435 58 -0,34% $9 -0.342 40
. &1 -0.,051 62 0.041 43 0.041 64
. .- . MEAN FRESSURE COEFFICIENT(SREG) =-.,117
T, . MEAN PRESSURE COEFFICIENT (RUDDER)}=-,056
: .7y RUDDER ANGLE+ALFHACDES)= 10 -
- 1 0.237 2 0.034 3 -0.315 4
. . 5 0.158 & 0.0%8 7 241 g
r- 9 -0.188 10 ~0,192 11. 0.030 12
T 13 0,004 14 €.031 15 0.833 14
) 17 -0.42% 18 -0,a52 1% -0.378 20
21 0.042 22 0.048 23 -0.742 24
' 25 -0.249 26 ~0,172 27 -0.084 a8’
: 29 -0,202 30 -0.007 31 -0.077 32
.., 33 o.o050 34 0,078 35 0.038 38
o737 -0.17Y 38 -0,147 3% -0.116 - 40
.+ 41 -0.094 42 0,934 43 0,029 44
. 45 -0.94% 46 -1.219 47 -1.130 48
. it.v. A9 -0.BOS. 50 0,792 51 ~0.287 - 52
B ~ .53 0.029 54 0.032 55 -0.120 56
- 57 -0.,258 SB 0,198 59 0,174 40
&1 0.019 62 0.029 63 0,030 44
MEAN PRESSURE COEFFICIENT(SKEG) =-.219
.. _ MEAN FRESSURE COEFFICIENT(RUDLER)=-.184
- :_', e — - L oade - —_— - - I —
S RULGER ANGLE,ALFHACDEG)= 20 o
s 1 0.24% 2 0,027 3 -0.322 4
. 5 ¢.163 & 0.108 7 0.253 .8
? -C.145 10 -0.144 11 ©.024 12
. .- 13 -0,002- 14 0.024 15 0.840 16
- T . Le17 -0.333 18 -0.351 i9 -0,313 20
.21 0.032 22 0,939 23 -0.467 24
. 25 -0,485 26 —0.490 27 -0.473 ay
29 —0.148 30 0.628 31 -0.035 32
.- 33 0.047 34 0,078 35 ©6.028 34
- .37 -0.067 a3 -0.125 39 -0.184 40
. 41 -0.407 _ 42 0,892 43 0.023 44
45 -1.087 46 —1.357 47 -1.178 48
4% -0.803 50 -0,710 51 ~0.258 52
53 0,022 54" 0.256 55 0,109 56
57 0,010 58 0.057 59 0,082 50
&1 0,173 42 0,023 &3 0.022 &4
MEAN PRESSURE COEFFICIENT(SKEDR) =-.31
. MEAN PRESSURE COEFFICIENT{(RUDPER)=-,302
RUDOER ANGLE(ALPHA{DEG)= 30 - -
1 0,247 2 0.0Lé 3 -0.349 4
5 0,140 .6 0.106 7 0.253 g
-9 -0,121 10 -0,i22 11 0.012 12
' 13 -0.008 14 0.012 15 0,838 16
17 -0.402 18 -0.429 19 -0.344 20
21 0.018 22 0,028 23 -0,4634 za
25 0,416 26 ~0.5611 27 -0.5610 28
) 29 -0.167 0 0.012 31 -0.070 32
I3 0.032 34 0,063 - 35 0.014 36
\ 37 0.123 38 0.008 37 -0.108 40
: 41 -0,453 42 0.0359 - 43 0.011 41
45 0,501 45 —1.083 47 -1.115 a3
47 -0,807 50 -0.759 51 -0.5%4 c2
53 0.U10 54 0,452 55 0,310 Sh
47 0.257 S8 0.296 59 0.427 60
41 0.123 4 0.0L1 43 0.010 44

[ R

MEAH PRLSSURE

HEAN FREGSURES

COEFFTCTRNTS

GKEG?

-, 322

COEFF ICIRE T CRHUDER) ==, 483

A S BB FIO N I ETIN P A I
FUGDER BBl -]
HTEE RN FIRSNE  NEH) B

RN MU

h2 (Cont.)

0.212
0. 206
0.050
0.074
-}, 247
-0.233
0,154

~0.259

0. 361
0.043
~0.244
~0.537
~0.22

~-0,717
-0.531
0,049

i

218
0.213
0.041
0.043

~0,332
~0. 302
0.108
~0,170
-0, 2869
-0.,014
—0.457
-0.719
204
-0,495
-0.361
0.041

0.231
0.223
0,030
0,060
-0.387
~0.402
=0.034
~Q.087
-0.16%
-0.078
~0.636
-0.887
0.354
-0, 295
-0.180
0,030

0.244

0.234.

0.023
0.055
-0.314
-0.472
-0, 455
~0.008
0.0350
~Q+265
-Q.4636
-0.931
0.432
~0.021
0.098
0.024

0.241

0.231
0.005
¢.043
-0.347
-0.5621
0574
0.021
279
-0,256
-0.,288
-0.871
0.254
0.222
0.358
G.ULl

s

SEAN POSTITONS &

S USBKEG ANGLE s HETACDEG )=

RULLER ANULE r ALFHA(DEG) = @

i . 1
. 4

15
17
ad|
2%
29
33
37
a1
£
49
ci - 53
57
T 81

s

- . MEAN FRESSURE COEFFICTENT(SKEG)
MEAN PRESBURE COEFFICIENT(RUDLER)=

Y

0.142
0.189
~0, 218
-0.,07%

-0.41Y
-0, 300
UM P
-0.332
-0.544
0,260
0.129
-0.447
~0.563
0.047
-0.419
-0.311

c o RUTIBER
: 1 0.164
i B 3 G.191-
. ? —0.202
3 s 13 -0.09%
. .17 -0.358
\ . 21 ~0.578
Lt 25 -0.141
29 -¢.376
T : 33 -0.037
., 37 -0.216
ooy 41 0,032
R - 45 ~-0.450
R .49 -0.679
853 0.042
N w 87 ~0.4356
; . &1 -0.376

|

=

et 13
A -17
- 21

a5

27

33

37

i 41
- 45

49
Lt S3
l.57

41

MEAN PRESSURE COEFFICIENT(SKEG) =-

?

v HEAN PRFSSURE

0.163
0,190
-0,.215
-0,131
~0.444
-0.759
-0.335
-G, 462
0,594
~0.1463
-0.068
~0.814
-0.787
0,031
-0.307
-0.458

2 0.053
6 0,179
10 -0.207
14 -0.,207
18 -0.,430
a2 0,508
26 0,013
30 -0,293
34 -0.521
30 -0.143
42 0.9%0
44 -0.484
50 ~0.5%3
54 ~0.232°
53 -0,530
&2 0,048

2 Q.045
6 0.3391
10 -0.203
i4 —0.225
18 -0.4¢0
22 -1.301
246 ~0.032
30 ~-0.,3749
34 -0,214
38 -0.162
42 0.974
;46 —0.B68
S50 ~0.464
54 0,041
58 -0.389
&2 0.040

2 0.038

& 0,180
10 -0.222

S 14 -0.979
18 -0.440
oz -1,374
24 ~0.210
30 -0.456
34 0.088
38 -0,144
.42 0,934
44 -1.020
50 ~0.738
54 0.121
58 ~0.234
42 0,032

3
7
L1
15
19
AR
27
3
35
35
43
47
1
a5
a9
&3

ANGLE »ALFHACREG Y= §

3

7
11
15
19
23
27
31
35
39
43
47
a1
S5
’9

J'

MEAN FRESSURE CQFFFICIENT(SKPG)
COEFFI{CIENT(RUNDER)=—,113

* L RUNEER ANGLE-ALFHACLEG)= 10

3

7
i1
15
19
23
27
31
33
3%
43
47
Si
S5
39
&3

.- HMEAN FRESSURE GOEFFJCIENTCRUNDER)=-.247

- 1
- 5
N )
13

17

21

- 25

29

33

v-. 37

- 41
45
492
SR 1
- 57
61

HEAN FRESSURE COEFFILIENT(SKEG)
ﬁ-HEQN PRESSURE COEFFIDIENT(RUDDER}=-.37

0.159
0.190
-0.171
-3.147
-0, 385
~0.842
Q. 8b2
~0. 3598
-0.718
-0,051
-0.327
~0.201
-0.71%9
0.025
-0.0465
-0.340

: -1 0,155
coee 5 0.185
., -9 -0.132
‘13 -0.128
.17 -0.430
¢ 21 1.336
25 -0,573
- - 29 -0,525
33 -0,542
37 0.141
a1 -0.,35%
S o-0.017
. 47 ~0.752
53 D.UL7
576,174
41 -0,449

MEIAM T

2 0,030
& 0.174
10 -0:175
14 -0.235
18 -0,329
22 ~0.5743
26 -0,475
30 0,394
34 0.576
.38 -0.119
42  0.863
4é ~1.,083
50" -0,584 "
54 0,325
58 5.013,.
62 0.026

RUDNER AKSLEyALPHA(DEG)= 20

3

7
11
15
19
3
27.
3i
33
39
43
47
51
=]
=9
&3

RUDOER ANGLE,ALFHA(DIEG)= 30

2 0.01% 3
& 0.17¢ 7
10 -0.13% 11
14 ~0.307 ) &)
18 -0.476 19
22 «0.%15 23
26 -0.587 a7 -
30 -0.544 31
4 0,470 33
46 0.01% 37
42 0.835 43
G —0.PLE a7

- 850 ~0,643 ol
4 0.003 o
580 0,255 T
A2 0,016 43

JhL COEFVToINHTOGHED)

MlLAH BRE

CLOFF IR TENT 4

- 33

P s

1

e
o
=3, 234 4
0.177 G
0.049 12
0.87C 14
~-0,442 20
-i) . 484 24
0,095 el
-0, 273 32
0,499 34
~}.0467 40
0.04% 44
~0.423 44
-0.392 52
~3.,533 S8
-0,503 &0
0.04% &4
=, 002
023
-0.243 4
0.177 3
0.042 . 12
0.886 18
-J3.337 20
-0.542 24
0.054 28
-0.3683 32
-0.185 345
=-0.097 " 40
0.041 44
-0.7%0 48
-0.374 52
-0.354 )
~0,363 + &0
3,041 &9
==.0%
-0.312 . 4
0.177 3
0.033 - 12
0.839 14
~0.443 29
~0.603 24
-0.086 28
-0.472 32
0.053 345
-0.117 45
0.033 44
-0.230 - 48
~0.,4465 52
~0.1935 G4
-0.208 &0
0.033 &4
172
~0.313 4
0,173 B
0024 1z
0.891 1é
-0.3%74 20
~0,450 24
-G . 4466 28
-0.412 3z
0,423 - 36
-0.141 40
0.026 , 44
-0.959 48
-0.,370 S2
0.029 54
0.059 . 60
e.027 - &4
-.245
PR TP
-Q0.315 « .- 4
0.170 <]
0.017 12
-0:0682- 14
-0.824 20
~0,5864 24-
574 e
~0.62Y 32
0.762 36
0,100 40
0.014 a4
-0.876 A4
-0.,45%0 o
0,235 54
0.319 s0
G.CG17 b4
O |
(HEIRYu—-. 048

0. 119
0.174
O Oai
-, A0
~0.338
~0.242
Q157
=0,331
=0 344
Q.04
—0, 249
-0, 590
-0.355
—-0. 727
-0.507
Q.048

¢.118
Ve l78
Q.031
—0.375
-2.,32%
-0,287
0,106
=0 . 4500
-0.240
—0.029
-0, 443
=0,748
-0, 381
=0 5G4
-0.414
c.041

0.114
0.174
0L 033
-0,443
~-C.4501
Q.23
—2.047
-0.501
-0.130
~G.0%2
~0.4632
-0,877
-0, 467
~0.367
-0.261
0,033

0,104

0170

a.n05
-0, 381
-0.418
—-0.454
-0.433%
-0.451
0,034
—J.273
~0G.748
-0.835
-0.393
-0.134-
0.048
0.028

0,097
0,169
0,012
-0.481
-1.205
-0.585
-4,558
-C.488
6,335
-6.256
-0.712
-G 845
~3.521
2.104
6.341
GLO017




TR RS L T HE R S S T R E

[N S T AT Ty |

PATE L QT8 2] a00/77
KLUN NUGsER ERRS Ty
. 3 . v it
SFAN FUGIILION= 7 T . '
N LI 18
SKEL ANSLE Y BETACIEG)= O . ;
H . [ .
- 1y
RUDIER ANCLE»ALFHA(BEG)® © .
1 1,442 d0.052 3 -0.215 4 0.544
5 1..078 & 1.14% 7 1.4 0.419
9 -0.194 to -0.,177 11 0.050 12 0.04%
.13 0,083 i4 ~0.163 15 1.510 14 ~G.297
.17 ~0.304 1 -0.318 19 -0,329 VIRV -3¢
« 21 ~0,48F 2T —0.a43 23 -0,353 23 -0.230
.25 -0.119 26 —0.01d 27 0.096 13 0.160
2 -0, 2074 $0 -0.270 Sl -0.248 32 -0.,279
33 ~0,410 34 0,474 =0l a7 35 -0.334
L37 -0,243 i -0.149 49 ~0.051 49 0.052
41 0,126 42 0.9vY 43 0,047 43 -0.234
45 -0, 488 a8 —0.673 47 0,435 48 -0,539
. 4% -0,531 50 —0,495 51 ~0.29% 52 -0.2a8%
53 0,048 54 -0.134 95 -0, 484 54 —0.499
57 -0.571 Su4o-0,a88 ¢ -0.453 &0 ~D.445
L., 61 -0.274 82 0,048 63 0.030 64 0.050
_ MEAN PRESSURE CCEFFICIENT(SKEG) =-.01 .
. MEAN FRESSURE COEFFICIENT(RUDIER)= ,0t2 N
. RULUDER ANGLEsALFHADEG)= § s
o1 1,460 0,045 3 -0.243 4 0,546
5 1,304 | & 1.141 S 7 1,445 8 0.628
.9 -0.192 10 —0.194 11 ¢.041 12 0,040
13 ~0.134 14 -0.286 15 1.530 14 ~0.389
©y, 17 -0.387 18 ~0.431 19 0,364 20 -C.B&4
T 21 -0.B12 . 22 -0.47F 23 -0.450 . 24 -0,243
T, 25 -0.115 26 ~0,006 27 0,070 23 0.0%7
29 -0,400 I0 -0.395 31 ~0.484 » 32 -1.004
733 0,257 34 —0.15% 35 -0.203 36 —0.243
37 ~0.193 38 -0.141 39 -0.082 , 40 —0,037
41 0.001 42 0.979 a3 0.042 44 -0.420
85 —0,675 44 -0.950 47 -0.800 48 -0,701
. 4% -0,885 . S0 -0.4851 51 -0.359 52 -0.403
.+ 53 0,041 54 0.031 55 -0.309 , 546 -0.545
787 ~0.436 58 ~0.358 59 ~0.361 40 -0.378
41 -0.387 42 0.041 _ 43 0.042 44 0.041
T, MEAN PRESSURE COEFFICIENT(BKEG) =-.0%4

R

-: MEAN PRESSURE COEFFICIENT{RUNMER)=-.083

‘ f

RUDLER ANGLEsALFHA(DEG)= 10

~ 11 N1,474 2 0.03F5 . 3

D5 1.316 6 1.160 7 1.454 _ . B
9 -0.208 10 -0.223 .11 0.031 . 12
13 ~6.171 14 -0.,265 15 1.543 16
17 ~0.371 18 —0.492 iF —0.650 20
21 ~0.721 22 -0.,527 23 -0,354 24
25 ~6.32% 24 -0,250 27 ~0.154 28
27 ~0.442 30 -0.,453 31 -0,572 .. 32
33 0.687 33 0,170 35 0,022 36

~ 37 ~0.140 38 -0.,127 39 -0.108 40
41 0,119 42 0,955 43 0,037 43
45 -0.798 A5 ~0.950 47 -0.884 a8
49 -0.737 50 -0.684 g1 —0.367 52

~53 0,032 54 0.172 . S5 -0,170 - 54
57 ~0,301 58 -0.225 5¢ —-0.213 60
61 —0.445 82 0,033 &3 0.036 64
MEAN FRESSURLE COEFFICIENT(GKEG) =-.161

MEAN FRESSURE CCOEFFICIENT(RUIDER)=-.181

RUUDEHVQNGLE;ALPHA(DEG)= 20

1 1.482 2 0,030 3 -0.301 4
-3 1.323 6 1.134 7 1,466 . 8
? ~0,162 0 ~0.177 11 Q.029 1z
13 ~0.14% i4 -0.129 1% 1.58 14
17 -0.211 18 -0.275% 19 -0.40% 20
21 0,337 2 -0.,337 23 -0.354 23
25 ~0.,413 286 ~0.425 27 --0.415 232
29 -0,305 30 -0.346 31 -0.545 32
.33 ~0.519,; 34 0.798 3% 0.435 ¢ . 36
-37 -0.01% 38 -0.095 3% -0.155 40
4i -0.330 42 0.901 43 0.030 a4
45 -0.,866 146 ~0.972 47 ~0.8464 , 48
47 -~0.,4627 S0 -0.481 S1 -0.190 s2
*53 0.028 54 0.330 5% 0.035 =13
57 -0.081 58 0,004 52 0.04% &0
&1 -0.448 62 0.028 63 0.028 44

MEAN PRESSURE COEFFICIENT(SKEGY =-.218
MEAN FRESSURE COEFFICIENT(RUDDER)=-.288

. ) b
RUDDER ANGLE-ALPHA(DEG)= 30 -

1 1.483 2 0,021 3 ~0.293 4
S 1,323 - b6 14147 7. 1.442 . 8

? -0.134 10 -0.155 11 0.014 12
13 ~0.142 14 ~0.1%7 15 1.557 is
17 -0.311 18 -0.969 19 -0.610 20
21 -6, 423 22 -0.4246 23 -0.467 24
29 -0.5179 26 —0.524 27 -0.504 28
29 -0,353 30 -0.539 31 ~-1.011 32
33 -0.a78 34 -0.005 35 0.8279 36
37 0.166 38 0.038 3?9 ~0.066 a0
L41 ~0.337Y 42 0.833 43 0.015 44
8% -0.957 44 -1.03%9 47 ~0.715 48
49 0,587 50.-0.511 1 -0.244 52
53 ©¢.022 54 0.531 53 0.242 o6
%7 0.152 S8 0.241 59 0.313 &0
61 -0,804 &2 0.017 63 0,017 &4
MEAN FREGSCURE COLFFICIENT(SKEG) =-.302

MEAN PREGSURE CODFFICTENT (RUDGER ) =~, 398

e et s e e e

. Tt
-0.281 4

]
0.544
0.629%
0.029

=037}
-1.007
-0.3546
-0.111
-1.051
-0.122
-0.118
-0.570
-0.781
-0.4380
-0.3%9

~0,210

0.036

9.537
0.630
0.029
~G.181
-0.437
-0.392
-0.3%C
-0.786
0.088
-0.247
-0.673
-0.714
~0.295
-0.149
0.110
0.028

L e

0.529
$.625
0.011
-0.248
-0.440
-0.506
-0.484
-1,120
0.337
-0.237
-0.804
70.760
-0.404
0.070
0.411
0.016

"

2

\
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APPENDIX A2 (Cont.) . s

[t VG =ia0us00

e RUROMUBBER w3 Lt
oL GPAN FUSTTIONS 8 R o
SKES ANGEE,RETALIEG) = 0 '
R ) i ot '
RULDER ANGLE-ALFHACIEGT= 0 ! .
1 1.299 2 0.051 4 -0,200 4 0.249
5 1,204 & 0,105 7 1.0v9 8 0.357
P ~0.194 10 -0.187 11 0.053 1 0.051
13 -0,0v2 13 -0.147 15 1.514 14 -0,256
17 -0,244 14 -0.246 12 ~D.R5% Do -0.299
21 -0.434 U2 ~0.415 23 -0.324 T4 -0,244
. 25 -0.120 24 -0.031 27 0,041 24 0.10e
1. 29 -0.253 30 -0.244 3t -¢.2a2 32 -0.302
.33 -0.13% 34 -0.,540 35 -0.441 35 -0.327
37 -0.234 38 -0.130 3% -~0.042 40 0,038
A1 0.047 - 42 0.986 43 0.040 44 -0.216
e, 45 -0.846 46 -0.578 70,47 an ~g.,487
49 -0.404 50 --0.425 51 -0.24u 52 ~0.257
- 53 0.049 54 0.002 55 —~0.335 54 ~0.601
57 -0.416 58 -0.400 5% -0.429 50 0,509
. 61 ~0.244 62 0.047 &3 0.050 64 0.050
-y + MEAN PRESSURE COCFFICUENTO(GREG) #=.013 e
. - . HMEAN FRESSURE COEFFICIENT(RUDDER)= 015 .
Tty : - D . oo
. -y RUDBER ANGLE,ALPHA(REG)= % , .
1 1.3i% 2 0.045 3 -0.251 4 0.256 '
S 1.229 & 0,123 7 1.332 B 0.375 :
? -0.189 10 -0.187 il 0,041 12 0.040
13 -0.172 - 14 -0.250 15 1,534 14 =0.350
17 ~0.338 18 -0.358 19 =0.3%4 20 -0.648
21 -0.744 22 -0.432 23 ~0.438 234 -0.301
.25 -0.138 26 =0,027 27 0.058 28 0.0%6
- 29 -0.341 30 -0.275 31 -0,307 32 -0.489 .
33 0.417 34 ~0.195 35 -0.221 34 -0.222
. 37 -0.187 38 -0.126 39 -0.063 40 -0.011.
T, 41 0.60% 42 0.981 43 0.03% 44 -0.384
T 45 ~0.605 A6 —0.724 47 -0.627 48 -0.425
49 -0,542 50 ~0.575 5i -0.327 52 -0.359 )
53 - 0.038 54 0,134 55 ~0.206 ., 56 —0.467
.57 -0.,309 58 -0.292 59 ~0.295 40 —0.348 - :
Lo -8 ~0.294 &2 0.040 43 0.040 44 0.029
.- i MEAN FRESSURE CDEFFICIENTI(SKEG) =-.088 : .
HEAN PRLESSURE COEFFICIENT(RUDBDER)=-.087 oot .
) i PP
- .y, RUDBER ANGLE,ALFHACDEG)= 10. : T
- epe 1 10330 2 0.038 3 ~0.279 4 0.253 . .
C% 1.035 & 0.114 7 1.335 B 0.36% o
cir 9 -0,201 10 -0.208 i1 0,029 i o0.028 @ - -
(- 13 ~0.179 14 ~0,254 15  1.582 14 -0.348
L1317 00334 18 -0.407 , 1% -0.502 20 -0.91%
21 -0.833 22 -0.624 23 -0.354 24 0,317
25 -0.299 26 -0.195 27 -0.090 28 -0,053
29 -0.384 30 -0.316 31 -0.253 32 -0,373
33 0.337 34 0.172 . 35 0,016 36 ~G.107
nep 37 -0,124 . 30 -0.112 . 39 -0.095 40 -0.0%4 . Do
- 41l -0.124 42 0,761 43 0.0314 45 ~0.519 | =
45 -0.720 46 ~0.028 47 ~0.712 48 -0.,703 .
. L4 4% -0.599 50 -0,625 51, -0.331 52 -0.397
53 ©0.032 54 0.245 55 ~0,095 . Sé ~0.351 T ‘
57 -0.209 SB —0.186 59 -0.170 80 ~0.171 i
61 -G.315 &2 6.032 &3 0,034 64 0,034
HEAN PRESSURE COEFFICIENT(SKEG) =-.145 Sry .
. _MEAN PRESSURE COLFFICIENT{RULDER)=-.183 G mel: § LD oz
RS —_—— —— - e e T e S S
l¢ RUNDER ANGLE, ALFHALDES)= 20 ) Lo .
c. 1 1,331 2 0,031 3 -0.286 3 0.252
.. 5 1,233 & 0.109 , 7 1.334 5 0.381
.: 7 -0.142 10 -0.142 1i, 0.925 12 ¢.023
.13 -0,174 14 -0.184 15 1.558 16 -0.234
C 17 ~0.244 18 -0.275 1% -0.547 2¢ -0.523 - .
. 21 -0.355 2 -D.339 . D23 -0.348 24 -0.372 : M
25 -0.378 26 -0.361 27 ~0.334 2 -0.306 . .
29 -0.358 36 -G.282 31 ~0.237 32 ~0.328 .., .
Lot 33 -0.388 34 0.727 35 0.444 34 0,096
37 -0.015 38 -0.073 39 ~0.133 40 -0.220 ., . - -
43 -0.325 42 0,918 43 0,027 44 -0.593
, 45 -0.774 46 -0.028 47 -0.687 4B -0.645 e
' 49 -0.513 50 -0.454 51 -0.205 52 -0,291 -
53 0.026 54 0.382 55 0.074 56 -0.155 . .
57 -0.024 - 58 0.010 59 0,062 60 0,145
.. 61 -D0,253 &2 6,024 63 0.029 64 . 0.027 o,
.. MCAN FRESCUREC COEFFICIENT{(GKEG) =-.193 :
. - HEAN PRESSURE CUEFFICIENTC(RUDLER)=~.275 = 350 . wa
-k . ; N T ST -
‘i”RunnER ANGLE s ALFHACDEG) = 30 . 'Eaﬁq . -
te 11,327 > b.o21 3 -0.294 4 0.248
.S t.mz2 & 0.097 7 1.328 B 0.351
J. 9 =0.115 10 ~0.119 11 0,015 12 0.000
£ ,1- 13 -0.154 14 -0.154 15 1.54% 16 -0.237
.17 -0.330 18 -0.503 19 ~0.640 20 -0.438 .
21 -0.407 2 -0.413 23 ~0.428. 24 ~0.477
. 25 ~0.454 26 -0.441 27 -0.402 20 -0.371
v, 29 -0.349 30 -0.434 31 -0.499 32 -0.312
33 -0.208 34 -0.u24 35 0.823 34  0.335
37 0.173 3L 0.062 37 -0.043 40 ~0,189
41 -0.326 42 4,042 43 0.014 44 ~0.76%
45 -0.906 a6 ~G.924 A7 ~0.767 40 --0.714 .
49 -0,562 S0 -0.485 1 -0.223 G52 -0,425 '
5% 0.015 54 0.563 5 0.271 540,070
(57 0.189 50 6.234 47 0.311 40 0,443
41 -0.364 47 0,015 &5 0.017 64 0,017
MEAN PRESSLRT COFFFICIENTIOREG)  =-.281 ; .
. HEAN PRESGURL COEFTICTENT (RUDRER) =~ . 354 .
- 34 - ' -
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APPENDIX A2 (Cont k

RUDDER PRESSURE COEFFICIENTS RUDDER PRESSURE COEFFICIENTE
IDDER NUM L . RUDDER NUMBER={

g;rs 2 55§$R=é9/99/?9 DATE OF TEST =03/08/79

RUN NUMBER =11 RUN NUMBER =18

SPAN POSITION= 1 “SPAN POSITION= 2

EKEG RNGLE, BETR(PEG)= @ KITHOUT TRANSITIGN STRIP

. -
SKEG ANGLE, BETACDEG>= @ WITAGUT TRANSITION 5IRIP
RUDDER ANGLE, RLFHA(DEG)= @ RUDDER ANGLE. RLPHACDEG)= &
4 8947 2 0818 3 -0.402 4 -8.739 1 8363 2 @ oo 3-0.445 40767
S -0.536  &-0.432 7 -e.327 8 -2.252 §-a.578  6-8.514 7 -0373  &-0.22
s 1 Thedr 15 1522 16 eom 17 -8 378 14 @ @48 15 1.327 16 0854
1100382 B A% 3 53S oo 17 -2, 269 1@ -p. 274 13 -B. 228 2@ -9 233
VA S B S o G T sré £ o 1a% 21 @ ast 22 @ @se 22 -8 324 24 -0 248
- 25 —g 150 26 - 072 27 @ 823 D8 0412 25 -@. 441 26 -0.838 27 e85 26 0424
%5 0137 3@ o.8%8 3 -8 158 30 - 263 29 -0.479 2@ @ 024 3 -6 4R FZ -0 267
%2 @@t 34 @099 35 @ 056 36 -6 268 33 0052 34 @.esd 35 A.@yE 36 -8 517
37 -@49 38 -e.dcr 18 -8.0% w0 a o7 37 -g.221 3§ -0.174 38 -e.07t 4B B 047
41 0 835 42 A 995 43 B 047 44 - 244 91 81424 42 8 987 43 & R4S 44 -8 250
I AL NERN PRESSURE COEFEICIENT= . 006 TOTHL MERN PRESSURE COEFFICIENT= . bod
RUDDER ANGLE. ALFHACDEG)= 5 RUDDER RNGLE. ALPHA(DEG)= 5
<1 @846 2 -@ 133 3 -@ 8432 4 -1 181 1 8 852 2 - 236 3 - 264 4 -1 157
5 -8 681 & -0.524 7 -8.d08 B @222 5 -0 81> € -0.65¢ 7 -@.465 & 8210
9 -0 142 10 -8.327 11 -8 363 12 -8 334 9 -8.130 18 -@.440 1L -0 %73 L2 -8 %ed
13 -8 303 14 2.048 15 1. 533 16 8. B7C 13 -0.323 14 @.@41 15 L. 345 4& 0.0 .
130203 MW NSE 13 brer 2o -nozes 17 -8 377 1§ -0 386 12 -0 304 28 -0, 512 i
17053 BRIR 32 latze 24 -azet 21 @ P41 22 @844 2% -0.379 24 -8 255 =
25 -p 122 26 -8 115 27 -0.012 28 @ 851 25 -0.162 26 -B.0ey 27 Gast IR £ 44d :
25 -0 163 30 B.0L3 34 -0 182 32 -6 169 29 -.181 3¢ ez 3 -8.0d 12 -0 44D ;
2 R 3 aes: 35 opds 36 @ o8t 33 @ @44 34 B.A56 35 @042 26 -0 291
37 -3 198 28 -8 178 39 -8 111 48 -0 azp 37 -e.244 33 '9-13? 38 -8.633 4@ @063 !
' y ' 31 0,062 42 0.967 43 0. 841 44 -0 470 :

41 @ ese 42 8. 98% 42 A B398 34 -8. 456

TOTAL MEAN PRESSURE fUEFFICIEHT-— 164 TOTAL HERN PRESSURE COEFFICIENT=~. 186

RUDDER ANGLE. HLPFH(DEG,"- 13 RUDDER ANGLE. F.‘LPHH(DEG)= 18 N |

51 > 13 - 1 @462 2 -@ 586 3 -1.537 ¢4 -1, 594
1 o8 z-amer  Iobi PR 5 -9.955 € -8776 7 -0.552 & 0 642
3 @ 21¢ 1@ -8 052 11 -p 23¢ 12 -8 252 9 8.25¢ 10 -0.120 11 -6.210 L2 0. 238
' 4% -3 258 14 @ @z2 15 {1.556 16 - 4. 871 12 -B. 243 14 @833 15 1.354 46 8. 044
17 -9 452 18 -8 483 12 -8 390 28 -A 383 17 -0.56¢ - 18 -8.517 18 -0. 292 28 -6 407
21 @ @48 22 @ @57 23 -p.423 24 -@ 332 21 B.@28 22 B8.032 23 -8.444 24 0512
... . . 25-p2sp 26 -.209 27 -0.116 26 -8 @84, 25 -@. 214 26 -0.4@3 27 @ £24 28 0,112
. 23 -g 194 38 @ @87 1 -@ 182 ' 12 -8 @62 29 -0.248 30 -@.001 3L -6 ggk 12 -0.080 i

"33 @ w@s3 34 8896 35 @835 36 -@ 238 3 @839 34 poe4e 35 0035 I6 -4 240
37 -3 132 38 -p 195 3P -8.15¢ 48 -6.875 37 -6.495 38 -0.185 33 -0.425 40 -4 00
41 -0 803 42 @922 43 6038 44 -6 762 . 4L e eds $2z 43 8 633 44 -0.713

TOTAL MEAN PRESSURE COEFFICIENT=-. 353 TOTAL MEAN PRES€URE COEFFICIENT=-. 388

£ , - RUDDER ANGLE, ALFHA(DEG)= 20

e re A s 5 -1 s6e 4 -2. 116 i -6.57% 2 -1 441 F 1592 4 -2.339
5 -1.136 & -B. 865 7 -a. 705 g 0 %67 3 -1. 252 6 -0 247 7 -8 681 & 8 2953
9 8693 18 @37 {1 B @ 2 -8 05 9 6773 fe o.dez i1 b 113 12 6.0l
13 -9.137 14 @ 816 15 1 581 1€ 0. 85¢ 13 -8.956 14 @13 IS 1373 L€ 8837
17 -9. 609 13 -8.§65 19 -6 538 28 -@ 348 17 -8.671 48 -8. 671 15 -6 518 IR -0.527
21 @025 22 8835 23 -8.642 24 -8 58 - 21 @825 22 6025 23 -6.368  i4 -8.407
25 -8.622 26 -8.787 27 -B &72 28 -0.459 25 -0.383 26 -¢.308 27 -8.475 28 -0. 062
23 -p. 243 10 @ epy 4 -@.185 2 -0 @29 29 -8.272 39 p.gez 31 -8.863 12 -8 829
: 33 8840 34 @ @7 35 @828 36 -9 166 33 oe2r 34 @oers 35 0.020 26 -0 40
37 -0.463  35-0.q84 33 -0.180 47 -0 140 37 -atos 38 -0.4% 25 <0100 e o 851
41 -0.110 B84 43 @ 815 44 -8 84E 41 -0 627 3 g big 44 -0 et

YoTRe MERN PRESSURE LoerrittenT= o8 ToTAL NEAN PRESSURE PCOFFICTENT=-. 749

RUDDER ANGLE. ALPHACDES)= 78 RUDDER HNGLEJRLPHH(DEG)— 38 e

1 -2 243 2 -1.845 2 -1.549 4 -2 144 1-254¢ . 2-L3 3 -1.574 4 -2 266
5 -9.986 6 -0. 697 7 -0, €73 & 0775 3 -@ gao §egr  7iaen & @770
5 6858 18 @ 657 11 B 268 12 8132 9 @918 12 o736 i1 @277 12 0.7
13 @ @27 14 @823 15 1.563 16 @8 @56 13 @ 14p 14 @012 15 1256 1£ 0.8:2
17 -0 288 18 -8, 4359 19 -g@ 404 28 -8 465 17 -9 485 18 -8 422 19 -8 263 70 -8 _:54
21 e 832 22 @ 942 25 -B.774 24 -9.93 21 @822 22 6923 230656 24 0707
25 -1 066 26 -1. @44 27 -9. 874 28 -R 7% 25 -6.796 26 -9.681 27 -8. 6% 28 -0. 7R
29 -0.134 1@ B @12 31 -0 0fa 12 2824 29 -a.145 3@ @.012 31 -8.935 12 0444
S G i 34 dore 35 gots 36 -6 643 33 2829 34 €. @41 25 @818 € @ 038
37 _e a 3 3 '3 1-1 z_q -8, 184 ig -f. 242 3? "8 a06 33 ‘9. 85‘5 39 -8. 145 40 ‘ﬂ. 215
555 S ThEhs i Teeir 44 -0 269 41 -8 322 42 6.881 43 3,817 44 -0.151

TOTAL MERN PR‘ES'-TURE COEFFICIENT==~ 843

MEAN PRESSURE COSFFICIENT=-1, 813

e
-
Qb
-

e 1]
[

- 35 -
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APPENDIX A2 (Cont.)
: %

.

RUDDER PRESSURE CQEFFICIENTS & RUDDER FRESSURE COEFFICIENTS
RUDDER NUMBER=1 RUDDER MUMBER=1
DATE OF TEST =la/ax/, 72 DATE OF TEST =18/08,/7
. RUN NUNBER =23 - RUN NUNBER =22
SPAN POSITICGN= 4 SPAN POSITION= 3
e e -
SKEG ANGLE. BETA(DEG)= &  NITHOUT TRANSITION SiRIP SKEG ANGLE, BETR(DEG)= @ KITHGUT TRANSITION STRIP
RUDDER ANGLE. ALPHR(DEG}= 8 ’ RUDDER RANGLE, ALFHA(DEG)= @
1 0 a3g 2 0 apg 3 - 546 4 -0 694 1 @ 5833 2 8. 818 I -8 537
S5 - 556 & -~ 457 7 -8, 468 8 -0 215 5 -0 588 & -~ 341 7 o= 47
9 -0. 527 18 -3 674 14 -0, 4837 12 -8 453 2 - 822 1a -0 717 - 11 -8 5%
ix -0. 495 14 e a47 15 -a. Z3p 16 @ 875 13 -8 331 14 0 o4 15 -8 48
i7 -9 241 18 -8 252 19 -8 244 28 - 4R 17 -0 294 18 - 263 19 -8 244
21 8 ast 22 0 857 23 -8 287 24 -8 242 24 0 B55 22 8053 23 -8 365
25 -8. 149 26 -0, aid 27 8 afx 28 @ 158 25 -0 148 fe -0 058 27 B.ar2
29 -8 172 @ 8 a0 51 -8 t4p 7 -0, 27 29 -8 174 0 4 p3R 31 -8 178
23 8072 3 0.a%s I5 8 656 6 -8 EPE 33 -0 852 3402652 5 @ a5z
37 -@ 258 38 -@ 156 39 -g @59 40 @ a5y 37 -3 244 X8 -0 483 3F - ag9 i
41 0. 131 -42 @ 289 43 A a8 44 @ 241 41 0 132 42 8 289 4; g a4
TAOTAL MERN PRESSURE COEFFICIENT= @ . TATAL MEAN FRESSURE CQREFFICIENT=- paz
RUDDER ANGLE. RLPHRCDEG)= S RUDDER AHGLE, RLPHACDEG)= §
1 8 848 2 -p 2%t 3 -1 B2s§ ¢ -1. ABS i 4 854 2 -8 241 X -1 181 4 -1, 122
5 -8 724 & -0 oad ¥ -8 641 g B 33p ¥ -8, 845 6 -8.673 7 -8 528 & B zea
9 -3 119 18 -@. 272 14 @ 332 12 -p 324 2 -9 154 ip -8 274 11 -R 355 12 -8 334
12 -9 2 14 @ a41 15 -4 3 16 @ 874 13 -8 347 14 @ 842 15 -8. 361 16 @ 652
17 -9 35¢ 18 =0, 254 19 -a 321 20 -p. 329 17 -8. 251 18 -@. 385 19 -4 318 28 -8 328
24 @852 .22 0 860 23 -a 541 24 -8, 29 21 @ 842 22 @o47 23 -8 432 24 -8 263
25 -8 168 26 -8 aza 27 A fee 2 g 151 - 25 -8 152 26 -2, @44 o 28 8175
29 -9 167 0 a8 aze 31 -8 ieg 2 -8 182 23 -8 165 30 ¢ e 3t -8 136 12 -8 102
3T 8 s 2 oa3d I5 A Bde 3€ -@. 362 2 8 847 34 & @58 5 8. 89472 I6 -8 e
37 -8 225 38 -U_i.m 39 -@ 835 4g  pooar 37 -8 214 28 —0. 157 28 -8 A9s 46 B pot
41 @ ps4 42 Elx, 42 8. 54t 44 -@. 456 41 888 42 865 42 @ 4L 14 =@, 454
TOTAL MEAN PRESSUPE C‘UEFFICIENT—— 242 TOTAL MEARN PRES%‘URE CO“FFI(‘IENT-— 288
RUDDER RNGLE. RLFHR(DEG)= 1@ RUDDER ANGLE. ALPHR(DEG)= 18
1 8 444 2 -8 554 2 -1 508 4 -1 322 1 @435 2 -8 631 3 -1 518 4 ~1. 622 ;
§ -8 885 & -8 Fag F -8 7zZe & 8 744 ' 5 -1.885 & -8.817 Pl S & 8.7 !
9 poaz 1i -0 856 11 -B. 159 172 -p 171 - 5 8 241 ig -0 o048 i1 -8 1&7 12 -8 187
13 -8 175 14 @ a3z 15 -8 227 i1& B 865 12 -8. 244 14 @ 8z 15 -8 366 16 8. 848
i7 -0 482 18 -¢ 519 18 -8 418 28 -8 428 i7 -8 473 - 18 -8. 514 18 -8 485 28 -8 414
21 @ 842 22 @ Bs2 2% -8 585 24 -0, 44832 21 8 a3z 22 0044 2@ -8 581 24 -8 228
25 -9 226 26 -8. 982 27 B azs 28 @ ar? 23 -8 281 28 -B. BES 27 8. 878 2B 8 147
29 -8. 196 @ 9 eag 31 -8 834 2 -p arz 23 -@. 187 28 @ aiz 21 -8 112 iz - erv
33 @ 8cqd 24 8 832 35 B Az8 26 -8 284 32 8 pdg 34 8 06l XN @ Bir X6 -8 237
27 -8 165 28 -8 125 39 -8 183 48 -9 831 27 -B 186 28 —8.196 38 -0 114 46 -8 B83IF
41 @ eo1 42 @ 921 43 @ 622 44 -p. c8% 41 8 B34 42 829 42 B 831 44 -8 591
TOTAL MEAN PRESSURE COEFFICIENT=- 449 TOTAL MERNMN PREH‘SURE COEFFICIENT=-. 42
RUDDER HNGLE, ALFHR(DEG)= 28 RUDDER RNGLE., ALFHRAC(DEG)= 28
1 -8 575 2 -1. 848 3 -1 528 4 -1 4E67 1 -8 g6l 2 -1. 427 3 =1 528 4 -2 128
5 -8 8448 & -8 Sda2 7 =2 444 g8 1. 428 S -1 133 6 -8 818 7= 59 &8 %5
9 8784 16 @ 961 11 @8 158 2 8 a4 3 879 ig g 478 11 & {58 {2 B 878 i
13 8 @49 14 @ 827 15 - Z17 16 B acs 1x -8 83 14 @ o:z7 15 -8 268 16 & 842 i
17 -8 348 18 -8. 355 19 -8. 227 2 -8 238 i7 -8 238 18 -8. 266 12 -@. 322 £a ~@. 26 |
21 @ B39 22 @8 94é 22 -8 527 24 -8 Sag 21 8 634 22 9. 828 23 -@ 485 &4 -6. 308
25 -8. 51@ 26 =8 a2 Z7 -8 473 28 -8 439 25 -8 241 26 -0, 267 27 -@. 158 8 -8 agr
29 -@ 128 3 8 921 31 -0 a4a 2 B a14 . 25 -8 126 3n @8 9zt 21 -8 85z 2z @ eLx
.. 22 @8 854 34 @ 8[9 5 @ 031 36 -p. Pz3 33 8. 8448 34 @.858 = 6. 831 36 -B. BGR
37 -8 6r3 28 -t 899 38 -@ 168 48 -p. 261 37 -8 832 I8 -9. 187 29 -8 11? 48 -8, 895
41 -8 282 42 8§84 43 6, azZE 44 -@. €674 41 -@ a&7 42 8. 384 42 @ ez 44 -8 665 .
TOTAL MEAN PRESSURE COEFFICIENT=-, €77 TOTAL MEAN PRESSURE COEFFICIENT=-. 3¢ .o
RUDDER RNGLE. ALFHR([DEG)= Z@ RUDDER RNGLE, RLPHR(DEG)= I& .
1 -1. 558 2 -1.112 3 -1 589 4 -8 923 1 -2 413 2 -1.9875 3 -1 522 4 -1 714
5 -8 757 & -8. 635 7 -@ 632 g @ goe 5 -8 7324 g -a. ?65 7 -8 g8z . & 8. 787
8 8 54& 18 8 835 11 B8 466 1 8. =7 9 8 929 18 @ 3818 i1 | 451 1z B 234
12 @ 384 14 @ @19 15 -@ 223 16 @ asz 13 8 284 14 @ 613 15 -@. 359 16 8 847
17 -8 373 18 ~g. 404 18 -8 2d4E o8 -8 258 , 17 -8 381 12 -4 423 19 -8 375 2 -8. 376
21 @ 826 27 g =S 25 -8 £3 24 -1 548 21 @ ozo0 22 @ gi» 23 -8 742 24 -8 £86
25 -@ 5@ 26 -8 6498 o7 -8 627 28 -@. sog 25 -8 €79 26 -8. 551 27 -8. 621 28 -6, Sg2
29 -g 129 @ @ a1s5 3t -4 BET E @ 652 23 -@ 112 38 0 816 21 -8 824 2B 842
23 8 848 34 @8 @ar73 5 a aza IE @ 196 32 @ 8d1 34 8 a4 5 e 629 € 8. an®
37 @8 8385 38 -8 BOC _,9 -8 13 4 -8 265 37 8 832 28 -9 a3s 38 -8 12 48 -0 234
41 -8 397 42 g 8re 4% @ AL 44 -3 198 41 -3 224 42 8. 875 43 @ @15 i4 -9 218 '
TOTAL MEAN PRESSURE COEFFICIENT=- 905 TOTAL MEAN PRESSURE COEFFICIENT=-. 958 |
\ \ -
A
P -
-
- 36 -



RUNDER PRESSUNE COEFFICIENTS

RUNDER NUMBER =1
DATE OF TEST =11/08/73
RUN NUMBER =33

SPAN FPOSITION=S §
SKEG RANGLE, BETRCDEGY= @~ n'x'?'hud

RUDDER ANGLE, ALPHR(DEGI= @

1 @ ipe 2 8 ase 3 -8 2147 4

5 B 1351 6 -0.838 P 1 A &

5 -0 199 10 -a. 172 11 8 P49 1z
13 -0. 844 " 14 & 84F 15 0. 748 16
17 -8 246 18 -@ 253 19 -p 236 28
21 @ 831 22 0. 854 23 -@ 428 a4
25 -0 123 26 =&, (Mg 27 8. 837 28
2% -0 166 @ & 831 2t -8 142 ks
22 @ 852 34 8.855 I5 8.854 X&
37 -8 262 38 -0 157 I8 -8 878 4@
41 & 999 42 8858 43 @ g48 44
45 -8 537 40 -0. 712 47 -8, £52 48
49 -@ 495 J8 -8 483 31 -8 B&4 52
53 8 851 54 -0. 388 55 -8 569 36
57 -8 637 58 -4 544 53 -4, 426 L
61 -0 291 62 8 a48 &2 A g42 &4
NERAN FPRESSURE COEFFICIENT(SKEG) = ..B8%
NEAN PRESSURE COEFFICIENT(RUDDERY= | P23

RUDDER ANGLE. RLPHA(DEG)= 5

1 @818z 2 8 845 2 -8 261 4
5 o 156 & -8. 827 7 8129 e
9 -4 . 17¢ 108 -@. 152 11 & p4d 12
i3 -8 885 14 8. 841 15 9. 757 16
17 -8 247 18 -a. 378 18 -4 217 2e
21 8 843 22. 8845 2% -8 637 24
23 -0. 144 26 =8 824 27 8 876 28
29 -8. 164 38 4 a2l 3 -8 1as 22
32 B 848 34 a ax 35 8. 843 16
37 -e. 227 38 -@.132 29 -8 8594 48
41 0. 824 42 8. 972 43 8. 842 4
45 -0. 798 46 -@, 833 47 -8. 820 48
49 -8. 674 S8 -8. 677 54 -4, 137 52
53 @ B84t 54 -0. 161 55 -8 351 56
57 -8 441 58 -a 274 58 -8 344 ée
é1 -8, 837 62 0.84p 62 - 8. 848 64
MEAN PRESSURE COEFFICIENT(SKEG) =- 1135
MERN PRESSURE COEFFICIENT(RUDDER) =~ BER

RUDDER ANGLE, RLPHR(DEG)= 1@
8. 182 2 8 836 2 -8 226 4
5 8 154 & -8 a6 7 @8 131 g
g -8.174 18 -8 182 14 8. 632 12
13 -8. 125 14 B8.8x1 15 & re&2 16
7 -8 460 18 -8, 508 19 -8. 426 28
21 8. 828 22 6.938 22 -4, 822 24
25 -8. 243 26 -8. 103 27 -8, a1a 28
29 -@. 189 3 @ .4ia 24 -8 897 32
32 @ 845 34 B .a38 35 8. 836 26
37 -0 151 38 =0. 122 39 -a 827 - 4@
41 -8. 84¢ 42 0924 42 8. 831 [L]
45 -1 881 46 -1. 252 47 -1.13@ 48
49 -8 854 58 -@. 832 51 -8 288 a2
52 o 832 54 8.835 55 -8 147 3E
57 -8. 246 58 -8. 154 39 -8. 168 13
61 8. 854 62 8. 432 €r 8 831 €4
NEAN PRESSURE COEFFICIENT(SKEG) =-.234
MEAN PRESSURE COEFFICIENT(RUDDERM=- 28X

RUDDER BNGLE} HLPHB(DEG) 2¢

0. 114 2 84823 2 -8 258 4
5 8. 176 & A 913 7 @ 1z8 g
& -8 117 18 -0.128 i1 A 825 iz
13 -@ 136 14 8. 825 15 @ 762 1€
17 -@. 322 18 -0. 346 19 -8 208 2
21 8 823 22 9.831 23 -6. 584 24
25 -8. 587 26 -8 502 27 -8 482 2
29 -8 131 38 8 824 31 -a o850 Iz
33 @ 832 34 8 846 35 8 826 2&
37 -8 861 28 -48. 115 39 -8 171 48
41 -6 391 42 8. 824 43 8 8z7 44
45 -1, 214 46 -1. 412 47 -1. 247 48
43 -8. 873 58 -8.7r@ 51 -8. 264 52
53 8 828 54 8. 261 35 8. e8z2 56
57 @ eer 58 8. 855 58 @ 886 £8
61 8.175 62 B.P26 63 @825 ¢
MEAN PRESSURE COEFFICIENT(SKEG) =-. 32
MEAN PRESSURE COEFFICIENT(RUDDER)=- 326

RUDDER ANGLE, ALPRACLEG)= 28

1 @ 1a8 2 0 828 2 -8.292 4
5 8168 6 -9 821 7 8123 e
9 -8. 869 i@ -8. @77 11 @ 918 12
13 -8. 122 14 @.617 15 8. 754 16
17 -0. 358 18 -8. 352 19 -@ 333 2e
21 8. .82e 22 9.822 23 - 638 24
25 -8. 632 26 -8. 628 27 -8, 335 2e
29 -8 128 3e 8. 013 31 -0 878 22
33 8623 34 0.876 35 8. 61¢ 36
37 0. 145 38 -9. 083 - 39 -0.114 40
41 -0, 449 42 8 872 43 @ 817 44
45 -8. 457 46 -0. 969 47 -1. 8327 48
43 -0, 952 58 -8, 871 51 -8. 615 52
53 @ 814 54 084325 55 8272 5€
57 8.238 58 e 239 59 8.x2@ 14
61 0 187 62 8.817 63 8.817 64
MERN PEESSURE COEFFICIENT(SFEG) =- 323
MEAN PRESSURE COEEFICIENT(PUDNER}=- 45¢

u

-8,
-a.
a.
a,
-8.
-8,
.
-8,
-8,
-&.
-8,
-8.
a.
-8,
-8,
a.

-8,
-a.
a.
a.
-8,
-8
a.
-a.
-8,
=8,
-8.
-8,
a.
-
-
a,

-8
-8.
. ezn

-8
-8,
-84
-8.
. 858
-8,
-8.
-8

-8

-8
-a.
. 812
. 832
-8.
-8.
-a.
. 828
. 282
-8.
-8.
-1,

soeo

APPENDIX A2 (Cont.)

TRANSITION SIRIF.

8ax

ag8s |

841
49
324
285
124
Bog
Zs2
Bag
a7z
72
191
s2@
258
a40

asr
881
Bx2
@45
436
4r2
azg
baz
148
a47
FlE
azg
425
=8z
174
aza

a7

. 624

1e7v
are

326
615
566

256
234

zee

x51

. 8L7

FUPDER TRESTURE COEFFICIENTS
RUDDER NUNRER=1

DRATE OF TEST =13/-88/79

RUN NUNBER =16

" SPAN POSITION= &

SKEG ANGLE. BETR(DEG)= @

RUDDER ANGLE, ALFHA(DEG)= £

1 @ @8 2 8 @423 2 -0 213 4
3 8111 & 48 103 78087 ]
8.-a 137 18 -@ 128 11 8 046 12
3 -8.875 14 -0 282 15 @ 814 16
7 o=@ 522 18 -8 536 13 -@ 5%@ &l
1 -8 284 22 -8 559 23 - X88 24
5 -4 131 26 -8. 812 27 8 897 28
23 -8 440 A -8 382 2 -8 354 22
23 -0 £03 X4 -8 T435 . 35 -0 472 26

S 37 -9 263 38 -8 167 38 - @6R 40

44 8 125 42 8. 9295 43 8 846 44
43 ~@ 522 46 -0. 785 47 -8 628 48
49 -0 555 58 -@. 5% . 51 -4 387 82
33 & ed4g 54 -8 238 55 -8 584 56
57 -@ 623 58 -8 348 58 - 517 &8
&1 -8 333 2 B.@43 £ 8 845 &4
MEAN FRESSURE COEFFICIENT(SKEG) =8
MEAN PRESSURE COEFFICIENTCRUDDER)= . 023

RUDDER RNGLE. HLPHFJ(’DEG‘— e -
8. g|s 8. 842 2 -8 245 4
5 8 116" 6 a 183 7oA 181 8
9 -8 482 i@ -8.174 11 A a8 12
13 -& 114. 14 -@. 188 15 @ 822 LE
17 - 380 18 -8 648 18 -4 383 28
21 -8 321 22 ~1. 3598 23 -8 528 24
23 -8 147 26 -8. 824 IF 8 ag82 28
29 -8 238 3@ -8. 335 31 -8 328 3z
33 -8 026 34 -8 226 25 -8 187 6
37 -8 214 38 -2 152 28 -p 831 48
41 8 845 42 8. 975 43 @ 838 44
45 -8 728 46 -8. 982 47 -8. 828 48
49 -8. 717 I8 -B. 756 51 -a 232 a2
52 4 @e41 54 -B. a44 55 -8 485 36
57 -8. 465 58 -9, 353 58 -8 368 (3]
61 -@. 348 62 B aq1 62 0. A42 &4
MEAN PRESSURE COEFFICIENT(SKEGY) =- 828
MERN FRESSURE COEFFICIENT(RUDDER)=- 838

RUDDER ANGLE. ALPHA(DESY= 1&

i 8 111 2 8.835 "X -\ 328 4

5 @ 138 & & 128 v B 124 g
8 -9 289 18 -8. 214 11 @ 832 12
13 -8 158 14 -8 282 15 & 851 1&
17 -8 482 18 -8 638 19 -8 274 z2a
21 -8 840 22 -1. 336 23 =8 74€ 24
25 -0. 238 25 -8 188 27 -8 819 £8
29 =@ 484 38 -8. 475 X1 -8 489 2
33 8. 815 34 8983 35 6 P62 s
37 -0. 142 2g -a 138 9 -8 @97 L
41 -8 826 42 @8 925 42 B 832 44
45 -8 251 46 -1.117 47 —1. 8035 L]
49 -B. 861 58 -9. 560 X -8 468 52
5% @ 838 54 61358 55 -8 213 =3
a7 -8. 299 58 -8. 234 59 -8 @& éa
&1 -8 478 &2 8. 022 6% B8 831 &4
AEAN PRESSURE COEFFICIENT(SKEG) =- 198
MEAN PRESSURE COEFFICIENT(RUDDER}=- 252

RUDDER‘ R'J'GLE; HLPHH(DE&) za

1 @ 117 g aze 2 -8 285 4
5 6. 148 5 0. 135 ToBo12% &8
9 -8.155 ip -8 154 14 8. az7 1z
iz -p 154 14 -8 24£ 15 B 561 16
17 -8 378 18 -0 326 15 -f 434 2e
21 -9 89X 22 -1 944 23 -a. 457 24
25 -8. 476 26 -9 482 27 -8, 468 28
29 -8. 412 38 -8. 4856 31 -8 422 ze
32 -@ 769 24 @ 662 5 8 422 k3
27 -8 846 28 -e 118 9 -0 173 48

41 -@ 319 42 - 9. 872 43 8. 826 44
45 -1. 883 46-~1. 144 47 -1 @8z 48
49 -0. 756 58 -8 642 51 -8. 285 52
52 @.822 54 @ 329 55 -8. 802 56
57 -8. 854 58 @624 59 8. 8439 1]
61 -8. 375 62 8.825 6% - @. 825 64
MEAN PRESSURE COEFFICIENT(SKEG)Y =-.258

MEAN PRESSURE COEFFICIENT(RUDDER}:== 386

RUDDER ANGLE, RLPHA(DEG)= 38 . _

1 8127 2 e 820 3 F97 234 4

5 @154 6 0 142 7 8.13% 8

¢ -8 144 180151 i1 8817 12
17 - 129 14 -8.387 15 6.859 16
17 -8 467 18 -0.496 19 -& 798 2@
2t -4.232 22 -8.934 23 -8.591 24
2% -8 583 26 -6.579 27 -8.561 28
29 -8 510 30 -4 540 31 -8 618 22
33 -8 510 34 8486 15 @ 7€M 36
37 @141 38 @8.014 39 -8.101 49
41 -9 349 42 8833 43 @ @17 44
45 -0.888 46 -1.043 47 -08.992  4¢
49 -0. 758 5O -8.675 5L -9.438 52
57 @615 54 8.4% 55 0.205 €
57 8.175 56 @8 22 58 9 38 £R
§1 -8, 435 €2 @ 818 i1 @016 €4
NEAN FRESSURE CNEFFICIENT(SKEG) =-, 308
NEAN PRESSUPE COESFICIENT(RUPDER) =~ 547

- 37 -

WITHOUT TRANSITId

a

- 52f

-8,
-

-8,
_BA T

-8 253

-0,
-8.
=8 7
~@. 5

nE2

—a.
-8
-a

-8 F
-8 2
-8
-8
A
-8 X

-8.
-8

-8

-4,
-&.

-8
-8
-8
-9.
-
-8
-8,
-8

6.

-0 F
-8
-6
-
-8.

-B_ >
-8.
-8
-8.
-8.

R

g8z
2
az3
466
466
427

N

&le
118
a6d
599
a5a
454
el
252

-
S

Féx

187
141
861
[

agr
144

a1z

457

. 15€
. 585

545

. 479

232
253

. FB&
. 8€1
. S11
.iE’G

pLX Y

.ﬁ.lr




RUDDER PRESSURE COEFFICIENTS

RUDDER NUMBER=1
LATE OF YEST =14-03.73
RUHN NUMBER =47

SPAN POSITION= 7

APPENDIX

NERN FRESSURE COEFFICIENT(RUDDER)=- 364

= -~ —— -

- \‘

SKEG ANGLE, BETR(DEG) = ¢  WITHCUT TRANSITIGN STRIF
R‘UDDFR RANGLE, RLFHA(DEG)= @
1. 239 2 0053 I -0 24r 4 8 234
, 5 1178 & 0.o/s 1. 282 g 8 386
 -p 194 8 -0 182 11 o0oesg 12 B2
13 -8 128 14 -@. 194 15 1 513 lé -p 335
1?7 -9 2324 18 -0 344 19 -9 354 2 -8 358
21 - 491 22 -~ 4 2% -a. 261 24 ~n 235
- 25 -8 122 26 -9 822 27" 0, g8 - 28 @ 158
! 29 -@ 202 I -4 208 2 -8 276 2 - 272
33 - 408 34 -0 487 IF -0 448 TE -0, T44
37 -8 243 I8 -3 149. 38 -@ 852 8 @ st
41 0. 126 42 8. 93392 43 8 048 44 -8 246
45 -0 580 46 -8, s88 47 - 626 48 -0, 554
49 -g 532 58 -, 483 54 -8 326 - 82 -p. 327
52 2 B4r 34 -t 2144 55 -4 528 56 -8, ri7
a7 -8. 575 38 -8 422 39 -8 434 £ -g 475
61 -8 28% 62 @ 449 &1 8 a4% &4 & a4f
MEAN PRESSURE COEFFICIENT(SKEG) =- pae
NEAN PRESSURE COEFFICIENT(RUDDER)= | Bl
RUDDER ANGLE, FJLFHFNDEL:“' 5
1: 234 8. 845 X -8 255 4 8 227
5 1. 191 5 a oes 7 1 263 & & 308
g -0 214 . in -a. 2§ 11 8 g8 12 8 838
13 -@ 181 14 -8 15 1, 532 L& -4 57
17 =9 348 18 -8, 42 18 -a 457 I8 -8 91
21 -9 543 22 -8, ¢ 2% -8 472 24 -B 285
25 -0 134 26 -3 &7 8. 10s 28 8. 152
29 -8 278 38 -9 371 3t -0 488 & -1 261
23 @ 278 34 -0 168 15 -0 208 36 -8 223
27 -8 1389 38 -8. 138 39 -8 675 48 -8 a28
41 @ az3 42 a8 378 43 8 842 44 -8_4z22
45 -@. 751 46 -, @51 47 -8 7Y 48 -8 ris
43 -8 635 38 -8. 648 51 -A 339 52 -B 81
53 @ a8z’ 54 @ az2 5% -8 TaA S& -8 BEY
57 -8 437 53 ~@. 3¢ 59 -8 364 £H -8 359
61 -8 357 &2 @ a48 €3 P g4z £4 B 843
MERH FRESSURE COEFFICIENT(SKEG) =-. a%7
NEAN PRESSURE COEFFICIENT(RUDDERY=- B32
RUDDER RHNGLE, RLPHH(DEG) 18
1 1 252 2 @ b3 I -8 323 4 B 218
5 1127 & @ aS4 71276 & B 3I6F
9 -8 252 18 -9 259 11 B 832 12 @ 8zt
iz -8 217 14 -9 203 15 1. 568 1& -8 426
17 -8 424 18 -p 614 1% -0, 851 28 -1, 393
21 -1 118 22 -a 282 23 -6 536, 24 -8 299
25 ~a. 158 26 - Bed 27 -0 812 28 @ Bid¢
23 -8. 515 .38 -8 522 31 -8 £94 2 -1 428
32 8 826 34 @ 178 I3 8 axo X6 -8 112
37 -8 119, 38 -B. 105 39 -8 8rg 48 -8 ary
41 -9, 835 42 B 242 43 @ a33 4 -8 €45
45 -@. 958 46 -1. a56 47 -8 958 48 -8 &1
49 -4 842 58 -B. 5813 51 -8 418 52 -p. 584
53 @ ex1 54 8 2od 85 -6 451 5E -a 294
37 -8 289 58 -8 215 58 -0 202 £8 -6 209
61 -8 515 62 4 @3z £ B aze £4 8 axp
WEAN PRESSURE COEFFICIENT(SKEG) =- 1982
MEARN PRESSURE CUEFFICIENT{RUDDERJ-T-. 288
RUDD::R ANGLE, RLPHE(DE'G)
1 1247 . az22 3 -6 315 ¢4 @ 199
3 1 2o 6 8 Aa54 7oLar E B ZES
8 19 -8 194 1 6 62% P (R - Foded
13 14 -8 127 i% 1. 038 16— 167
17 18 -8. 27, 19 -g 676 28 -8 473
21 7= 22 -@ 349 .23 -8, 2F6 24 -8 3198
25 26 -8. 42¢ 27 -8 41¢ 28 -8 39¢
29 3@ -p. 257 31 -4 544 52 -8 812
' 34 8 812 35 B.43% 26 B o8
37 38 -8 gat Ii9 -8. 154 8 -8 ZE5
44 42 8. 893 4 @ e26 44 -8 £37
45 - 46 -1. 868 47 -8 g2 48 -8 731
493 58 -@ 519 51 -8 183 S2 -8 288
53 54 @ 354 55 -8, agt 56 -8 188
57 58 o e8d 59 @ 855 e e 117
61 . 62 @ 825 62 @ 825 £4 B 826
MERN PRESSURE COEFFICIENT(SKEG) =- 228
MERN PRESSURE COEFFICIENT(RUDDER)=- 284
RUDDER ANGLE, ALPHA(DEG)= 38 :
1 267 2 @ 821 2 -8 28§ 4 B.212
‘5 1. 269 6 8 855 71274 & 8 367
9 -8 141 18 -8 153 11 @ e24 12 @ azae
13 -8 161 14 -8 132 15 1. 5¢4 16 -8 218
17 -8. 277 18 -8. 572 19 -0 646 28 -8 441
21 -9. 416 22 -8 417 22 -@ 457 24 -8, Sa2
25 -8 515 26 -9 S17 27 -0. 498 28 -8, 473
29 -8 3229 38 -8. 498 34 -8 958 22 -1, 8€S5
3?.-8. 459 34 -8 818 5 B 823 E B 335
37 8 162 38 8 849 28 -8 067 40 -8 236
41 -@ 349 42 8. 836 43 @ aze 44 -8 75¢
45 -1 842 46 ~1. 854 47 -8 917 48 -8 762
43 -0 688 58 -8. 522 5L -8.228 . 52 -p 453
53 0 @20 54 @ 526 55 8. 287 S€ @ as?
57 8 149 58 @ 22 58 @ 319 g B 418
61 -8 760 62 @4 818 £3 B 818 k4 @ oaLy
NERN PRESSURE COEFFICIENTC(SYER) =- 386

A2 (Cont.)

SROOFR PRESSUEE CCEFFICIENTS
RUDDER NUMPER=1

DRTE GF TEST ={4/708-79

RUN NUHBER =48

SPAN POSITION= 8

SKEG ANGLE, BETACDEGYs @ WITHOUT

TRANGITION 3YRIP

MEAN PRESSURE TOEFFICIENT(RUDDER)=-. 354

- 38 -.

RUDDER ANGLE. h‘ PHRCEESG Y= 8
1 1186 2 @ asz 3 4 0127
J o412 & 48 7 & 8 280
9 -9 215 10 -8 188 11 12 8 848
13 -8 Bxr 14 - 156 15 16 -0, 265
o= 248 18 -p 250 18 28 -@. 297
21 -8 438 22 = 424 23 24 -8, 248
25 -8 118 26 -@. 928 27 28 @a i27
29 -8. 266 30 -0. 238 X1 I2 -8 337
33 -8 115 It =0 5468 ES) X6 -8 225
37 823 I8 -8. 133 38 42 @ 8x9
41 4 83¢ 42 1. 084 43 44 -0-23a
45 ~a 515 46 -8 59 47 : 48 -0 425
42 -0 414 J0 =0 433 o 3 Sz -p 2ra
53 B 848 54 -8 o 53 3 56 -8 ea2
57 -8 433 SS -a. 4p¢ 58 -@ 329 68 -8 532
61 -0 247 2 @ a48 %3 42 64. 8 B47
WEAN PE'EH‘TUF‘E LOEFF'IL.IENT(‘?&:G) =-..013
MEAN FRESSURE COEFFICTENTCRUDDERY= . 014
RUDDER ANGLE, ALPHACLES )= B
12083 & 8 842 I -9 252 ¢ 8 133
5 1,132 & & pze 74224 & & 283
9 -9 182 18 -a 178 11 8 844 12 8 84i
13 -@ 14% . 236 15 1. 548 1& -8 332
17 -8 226 . 358% 19 -4, 482 o8 -8 652
21 -8 767 , 832 £X3 -p 445 29 - T11
25 -0 145 z . 837 27 8 asg 28 A 145
29 =@ 3b@ 38 -a 28z 24 -8 522 - 32 -8 511
I3 8 542 34 -8 198 25 -8 218 16 -8 fle
37 -0. 179 38 -4 121 9 -4 a54 48 @ oepd
41 8938 . 42 @ 979 43 4 841 44 -8 482
45 -8 677 46 -8. 745 47 -8. €54 48 -8 AZ
49 -8 545 s -@. 591 3 -3 323 Sz -8 371
53 8 848 J4 8. 137 §5 -8, 261 56 -8, 471
57 -8 320 58 -0 294 38 -4 285 £ - -8 I57
61 -a. 28¢ &2 @ P48 €3 8 941 &4 8. 849
-MEAN PRESSURE COEFFICIENT(SKEG) =-. 891
MEAN PRESSURE COEFFICIENTCRUDDER)=- 288
RUDDER ANGLE, ALFHR(DEG)= 18
1 1221 2 8 835 2 -8 289 4 B 126
5 1 147 6 @.e2¢ . 7 1222 8 @ :7a
g -@. 180 ig -@. 152 11 @ 8:3 12 & 835
12 -0. 161 14 -0 2i2 15 L 555 16 -8 4%
17 -@ 415 ig8 -8 49¢ 18 -4 ¢é1¢g 2R -1 132
21 -1. 648 22 -8 828 &3 -8 5346 24 -8, 341
25 -8 177 . 26 -8 ars’ 27 -8, g6 28 834
292 -8. 471 Ip -8 383 21 - XEa ¥Z2 0. 455
23 8.445 o0 194 IF 8 @83z & -8 8ar
37 -8 182 I8 -B. BE7 38 -@. 858 48 -8 045
41 -8 847 42 8 %45 42 @ 621 44 -0 577
45 -8 &gre 45 -& 218 47 -8, 7as & - ol
43 -0. €39 58 =9, 742 51 -8 dar s& —R. 48%
53 B8 a32 34 @ 55 -8 179 JE -8 23R
37 -@ 28r S& -8 177 59 -8 153 &8 -p 178
61 -8 361 £2 @ 831 €2 0 831 64 £ 031
MEAN FRESSURE CQEFFICTENT(SKEG) == 171 .
WEAN PRESSURE COEFFICIENT(RUDDER)=-. 218
RUDDER RNGLE, AL PHH(DE“)- 28
1 1247, 2 B8z 8 3 -2 2ee 4 A L1eR
5 1176 - & 8 851 7 1252 & a 292
9 -0 114 g -a 129 11 8 azg 1z 8 824
13 -8 180 14 -8, 173 15 1. 564 16 -8 248
17 -8 242 18 -8 278 19 -g 594 28 -8 Gt
21 -8 365 22 -8 34€ 23 -8 334 24 -@. =gz
25 -8 388 26 @, 287 a7 -@ F4Z 28 -p 12
29 -8. 375 e -8 294 X{ -8 258 22 =B 238
33 -@. 387 24 8 842 35 @ 442 6 8 o7
37 -0. 818, 38 -8 8rt 29 -8 13¢ 48 -8. 217
41 -0. 217 42 8. 2813 42 8. 825 44 -8, £47
43 -@. 8587 46 -8 885 47 -8 734 48 -8 £58
49 -8 528 o8 -8. 484 51 -8 21 2 -B. 312
53 0. 823 54 8 291 55 8 83% 56 -8 15%
57 -8 B22 58 8. 812 32 @ pee 68 @ 129
61 -8 2867 €2 @ 825 62 @ B26 64 8. 826
MEAN PRESSURE COEFFICIENT(SKEG) == Z@S
MEAN PRESSURE COEFFICIENT(RUDDER}==- 22
RUDDER .RNGLE, ALPHA(DEG)= 28
X 1. 244 2 8 821 2 -8 271 £ D162
5 1159 6 @& 854 7 1251 2 8 292
2 -8 964 10 -8 677 11 @e.824 12 @ @es
12 -8 148 14 -8. 158 15 1. 56a 16 -8 229
17 -8 212 18 ~0. 584 ° 19 -8 666 28 -B. 438
21 -8 397 22 -B. 485 23 -B. 423 24 -8 462
25 -8, 452 26 -8, 432 27 -8 393 28 -@. 260
29 -8 343 e -@. 434 31 -6 499 32 -p, 214
32 -8 195 24 -9 207 25 @ p47 6 @ xx1-
37 8124 I8 @ 853 29 -8 m4é 48 ~-g 192 <
41 -9 325 42 0822 2 & @01 44 -8 FEE
45 -8 963 46 -0. 342 47 -8. 770 48 -8 FO&
43 -@ 352 58 -8.495 31 -6 213 52 =0 422
53 @ 914 54 8. 549 35 0224 56 A g4
57 8 171 52 Q227 59 @ 385 £ B 436
51 -0 376 €2 @ 418 [ X ) £¢4 B 8135
MEAN PRESSURE COEFFICISENT(SKEGY == 279




RUDDER PRESSURE COEFFICIENTS RUPDER PRESSUXE COEFFICIENTS

RUDDER NUNBER=1 APPENDIX A2 (Cont.)  guppcr wunBES=! o
= N Se aasra . DRTE OF TEST =08-08073 .
B nger | otd ' RUN RUMEER =05 -

L RUN NUMBER =14 :
SFAN FOSITIGN= 2

e SPAN POSITION= 1 .
L SKEG ANGLE. BETRCDEG)= § - SKEG ANGLE, BETACDEGY= 5
/;/“ : . : -
4 puppg,q ANGLE p[_pm;(pgu}- i RUDDER ANGLE. BLPHACDEG»= O
o 9412 @ 0ag T -3 348 ° 4 -8 726 -1 4 968 2 -d eiz T -a 4g2 4 -p. 740
5 -4, 53¢ & -8, 448 T o 340 & - 218 § -8 583 & =0, __'_\s 7o~ 38% & -a 273
9 -3 454 10 -8, 530 11 ~p 485 2 -a 488 3 -4 471 18 - r18 11 -8 514 12 -8 440
13 -@. 367 14 8. 043 15 L. 519 16 B 851 13 -@ 375 i4 0 043 15 0 288 16 0. 056
7 -a. 250 18 -9. 250 19 -p 288 28 -9, 243 17 -8 245 18 -@ 254 18 -8 2e7 2g -8 218
24 0 834 22 Q.035 23 -0 202 24 -p 282 214 0.a5¢ 22 8 o6l 2% -9, 331 24 -0 225
25 -g. 153 28 -@ pel 27 a1 28 A aae 25 -8 145 28 - a58 a7 & ps2 oF B 127
23 -f 179 E A U3 1 -g 139 32 -9, 345 a:‘_:’ ~-a. 19 z a exr Xt -a 137 i2 -8 356
33 @ @ss 34 @075 35 @ a4s 6 B D69 XX 8. 8&5 4 & 288 I5 0 a4g I€ -8 312
37 -0_194 38 -@ 153 32 -9 883 48 @ 018 I -0.247 38 -@ 471 3R -8 Q68 40 @ 04n
41 42 @ 853 a3 A8 Ad4 44 -8 822 :1 a 114 42 01 852 43 8 843 44 -3 508
TENT=o : S 0. 755 4E -3 230 47 -9, 836 43 -f. £45
N SSURE COEFFICIENT=-. @@ £
Toral. NEaw PRESSURE COEFFICIE eas 49 -@. 576 S0 -0 577 St -8 262 52 -0 152
52 g 048 54 @475 §5 -8, 184 56 -@. 5318
RUDDER ANGLE. ALPHACDEG)= § . 53¢
g 338 2 - 139 2 -8 7T 4 -1 p&d §r -0, 5é8 58 «0.4?5 59 -@ 453 £@ -f. 497
5 -3, 882 6 -8 535 7o-a 402 &8 a 242 61 =@ 138 s34 fd4 €3 2. 843 &4 8 4z
9 -9 pgd 18 -a. 2re 11 -0 357 - 12 -0. 338 TOTAL MEARN F‘r-ES'_-URE COREFFICIENT=- 014
3 -@. 33 14 i @36 5 1 544 1& @ B57 -
i? —g.§1§ 18 -6 322 is B 285 2p -@ 27t » RUDDER ANGLE. ALPHA(DEGY= 5
21 @ a5z 22 @ @57 23 -8 337 24 -6 255 1 a.843 2 -0 Z66 I -8 944
25 -8 2a4 26 -@.1227 27 -4 822 5@ 8 8c3 78 & -8 554 Fo-a 473
29 -9 161 30 @415 31 - erg 32 -@ 188 2 -@065 18 -2 485 11 -8 5el
33 @ @49 34 B.B7E 35 . g8 36 -8 259 i? -8 328 14 L. 837 15 @ o1e
27 -@.1°5 I8 -B 179 I% -0 122 4P -0 920 ¢o-@ 323 43 -4 338 18 P 263
41 @@ 42 B 78z 42 @ 83 44 -0 835 gé g,?{s g2 g-gﬁé 23 -a-gﬁﬂ
SSLR F T-_ . 4 62 286 -8, BA&S 27 8 853
TOTAL HEHH PRESSURE COEFFICIENT=-. 156 A ST S U L 424
RUDDER AMG ALPHACDEG)Y= 18 ) . 232 8 v55 iy 3. aFg 5 @8 837
UDDER AL e A e T -1 245 4 -1 399 37 -3 214 38 -8 183 39 -9 189
5 -8, 848 5 -8 €47 Y qg‘g & '@ 535 41 B @55 42 @ 782 43 @ @37
& 9 249 1B -@ 022 2 -8, 254 43 -1, 063 46 -1 128 47 -1. 8332
13 -@. 25¢ 14 @ 829 16 8 844 42 -8 892 5@ -4 847 51 -a 110
i7 -8, 439 18 -@ 453 26 -@ 753 53 @ @8¥f 54 8 280 55 -4, @24
24 8823 22 0823 24 -9 138 5ro-@ ze@ 58 -8.334 5¢ -2 234
e 25 -4. 288 26 =B 215 28 -8, 638 §1 -8 128 €28 gxn g3 8 BIE
29 -0, 172 B Qo ei1 2 -B. ars TOTAL NERN F’:‘ES‘_-'UR'E COEFFICIENT=~, 185
33 6.657 24 0.875 3§ -p. 237
LS S 4 36 g a7s RUDDER ANGLE, ALFHACDEGI= 16
41 -0. 834 42 A 893 44 -1.172 1 848 2 0.2 3 oide2
TAL MEAN PRESSURE COEFFICIENT=-. 382 - - 3-8 3 -8 777 7=
TOTAL HE AN FRESSURE ENT= 9 @4.29%  1p -9.898° 11 -9 201
RUDDER RHNGLE, ALFHACDES = 2@ ) © 42 -8 244 14 @ 830 i5 @ 928
1 -0, 7e8 3 -1 214 3 -1, 561 4 -1°963 17 -6.425 18 -0.44% 18 -2 337
5 -1 181 § -8 831 7 -8 679 8 @ 986 21 @832 22 ppdd 27 -0 944
9 8 £33 18 @ 375 it 8826 12 -4 676 25 -9-=1§ 26 -@ 167 27 0 gad
13 -0 148 14 @021 15 1.574 16 842 23 -8 16: e g.gil 31 -8.86% 52 -4
17 -g 339 18 -@. 363 1% -@ 322 oh -A 322 32 ¢ as? 34 8. e84 x5 £ 826 2E -f 242
2 g g8 20 @ a92& 27 -g. 547 24 -0 544 37 -0 192 I8 -4 185 e -0 L22 46 -a o044
25 -8. 575 26 -@ $R& 7 -@ 592 28 -4 1% 41 -4 o0l 42 832 1¥ B @28 44 -1.178
29 -9 129 3@ @ a4z 31 -8 822 32 -4 00 45 -1 382 46 -1 438 47 -1. 274 48 -0 5&7

22 @ @31 34 @ as2 5 @ G237 6 -8 169 - 49 -0, 852 58 -8.773 51 -8 155 o000 212
27 -8 158 28 - 187 30 -9 177 48 -8 135 52 8828 4 9272 55 @ 135 56 -8 144

i1 6 11 s A 820 47 8 816 44 -1 367 57 -0.178 58 - 175 95 -o.igl 0 -0 202
ScuRE © PN 61 8004 52 0.930 63 D 929 &4 0428
TOTAL MERN FRESSURE COEFFICIENT==. 745  TOTAL MERN PRESSURE COEFFICIENT=-. x91
G C Gi= 3
' Rf“?§?4ﬁﬁiif’ﬂépﬁﬁf£§;‘ L seo ¢ -2 374 RUDDER ANGLE, LFHA(DEG)= 29
5 -1 245 S Lo a4 > g B3E P 1 -@. 802 2 -1.454 7 -1. 568 4 -2 166
9 g 856 18 @ 66X 1 6,362 12 812 3 ~1.217 & -9.828 7 -8 643 £ e.238
13 @811 14 Q941 15 L7780 46 0.039 2 erre 18 @4l 11 8183 12 @ 883
3 eals  b> 5975 23 -5 849 o4 -5 %24 17 -9.340 18 -B.359 19 -4 203 20 -8. 305
S 1 o1t 36 -1 254 27 -perd 26 -4 ira .21 4848 22 8845 23 -8 528 24 -0 412
: 29 -g. 154 @ @24 3L -4 @75  :z @ 020 25 -8, 235 26 -9.252 27 -0.448 € -0. 820
32 9.018 34 4842 35 8. 606 36 -B @59 29 -8.129 38 @.825 31 -8.824 12 -0 884
41 -9. 291 42 P2 g49 43 O 0US 44 -8 €21 ii 'g-égg e 'g'égg 2 ‘g-égf D
: = -4. < . 3 . 44 =1 37
TOTAL ‘MEAN FRESSURE COEFFICIENT=-1.15 . ML-eem 42 B AT A i e
- L R ©- . 49 -p.862 50 -0.723 1-8.213 2 B 42
. | §: @022 54 0547 $ 9337 56 @119
A : 57 9.0%. 59 £.183 59 e’1e@ €6 0, e84
\\\\ o] 81 @152 €2 0022 6z a-@21 64 g 618
e o | TOTAL MEAN PRESSURE COEFFICIENT=-. 688
RUDDER RNGLE, ALPHA(DEGY= 38
1-2.834 2 -2 278 3 -1.581 4 -2 470
§ -1 216 6 -0 877 ? -0, 762 g 8
, . 9 8913 10 0.754 11 9285 12 @ 20
: - : : 13 0.146 14 9.818 15 £ 955 1€ @ 047
. : © " 17 -9.389 18 -0.48@ . 19 -0.34% 20 -@. 352
21 @817 22 6.029 2% -8.683 24 -0 644
25 -0.626 26 -0.588 27 -6.445 28 -0 315
. L 29 -@. 124 3@ A 91 I -e.857 I @ 23
: o "33 9,835 34 4474 3§ 8.812  IE 8 84S
: - 37 @903 2% -3 865  FS -6.189  4f -0 130
N : : 41 -9 1£5 42 9645 <X 6887 44 -0, 598
AR _ 45 -9, 713 J& -0 962 47 -@ 33§ 4 -6 £67
Y . 49 -p. 95 S0 -@ 733 i -0.653 53 €226
A\ . 53 @605 o4 Lees S5 A 424 56§ 329
\ - s @ 312 58 9322 e 0.328. &4 6 328
51 0 0sz b pome  ox voos 1 & oo7
\ TRTAL MEAN FRESSURE COEFFICIENT=-1. 862
\l.‘,a.-c—"*-""-,-a,_\ /‘
; R o SRS
. - 39 -
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APPENDIX A2 (Cont.}
.

RUDDER PRESSURE COEFFICIENTS RUDDER PRESSURE COEFFICIENTS

RUDDER NUNBER=1 RULDER NUHBER=1
DATE OF TEST =0R/98/73 PATE OF TEST =1@/08/TR
RUN NUHBER =19 . RUN HUHBER =27
SPAN POSITION= 2 SPAN POSTTION= 4
SKEG ANGLE, BETACDEGY= § SKEG ANGLE,BETACDEG = §
RUDDER HNGLE. FiLPHH(D‘-'G)— é RUPDER ANGLE, Hn_FHHtI'-EL'" [
1 8 931 2 0 @al 2 -8 532 4 -p. 812 1 1. 8a4 2 -0, 027 3 -f. 586 4 -0 a2
J -0 612 &~ 351 7 8 -8 224 5 -8 535 & -0 7o-0, 456 & -8 155
3 -8 313 1@ -2 6563 11 12 -@. 438 3 -3 380 L& -@. 11 -8 448 12 -p 451
12 -0 441 14 9 o848 s 16 -8 843 I -2.482 14 4 15 @ 3e8 15 @ are
17 - 260 18 -0 263 12 28 -8 223 17 -8 271 18 -0 2 13 -p 221 28 -8 2258
24 8 Qv 22 0.824 23 24 -p 234 i B 80% 22 o 23X -@ led 24 -8 235
25 -8 147 26 -8 p42 ar T2 B 14E 25 - 143 Se -0, 83 27 @ ars c& A 148
29 - 134 30 B8 821 31 -0 14 32 -8 157 28 -3 133 e o 3 -0 L5 32 -4 352
o SR 1 34 -0 D94 358 D4z TE -8 354 - 33 8 858 34 0 IS5 | a5 36 -8 441
37 -8 244 23 -0 1R5 3% -a ere 48 8. 85e 37 -8 278 8 —E’. 39 -8, Q67 48 8 84
41 8 138 42 0. 854 43 8 M6 44 -8 618 41 @ 135 42 @8 848 41 @ 84=2 4¢ -8 615
TOTRL MEAN PRESSURE COEFFICIENT=-. B24 TOTAL MERN F‘F‘SSSURE COEFFICIENT=-. B3IF
RUDDER ANGLE. .'?LPHF?(DEG“ 5 . RUDDER RNGLE. RLFHFI(DE!:‘—
1 8 834 2 =8 248 I -1 873 4 7 ' 1 .4 8349 g -8, 3‘.._ ek B 215 4
§ -9 823 6 -4, 633 7o-a 832 & a 217 . 5 -8 796 6 -8, @33 ;o8 588 &
g -9, 880 i@ -8 337 11 -8 343 12 -8 223 3 - 817 1a -a. 294 11 -a, za8 iz
12 -8 333 i4 a pqp 15 1. 541 16 -8 8z2 13 -8 3532 14 @ 936 15 @ 378 18
i7 -8 248 18 -6, 354 19 -8, zZg@ 28 -8 285 17 -8 334 18 -8 352 19 -8 284 28
21 8 aze 22 0 4t 23 - 438 24 -8 Z&X 2 @ @a55 22 8 Bed 22 -8 476 &4
.25 -8, 1528 26 -@. 839 27 B g2 2g @ 158 25 -8 132 28 -0 624 27 8. 824 .28
29 -8 162 i aair 31 -A @8 2 -a 291 28 -p 165 a8 8 a7 31 -9, 661 2
3Ix @8 a0o0 34 -@. 852 25 8832 IE -8 206 X Bar4 24 @ iiz 254 848 &
27 -8 224 38 -a, 167 28 -8 18 40 -8 pe2 37 -8 227 28 —0.1‘7- 39 -8 824 40
41 0878 2 8752 42 @ p3® 44 -@ 867 41 8 858 42 @778 ¢ I *?P:T 44
TOTAL MEAN PRESSURE COEFFICIENT=- 217 . ' TOTRL HERN FF‘ES:\URE COEFFICIENT=-. 225 .
RUDDER RNSGLE, RLPHACLEG)= 18 RUBDER ANGLE. HLFHH(DEG)— 18
i 8404 2 -8 £25 2 -1 547 4 -1 ¢as 1 @ 382 -8 604 3 -4 521
5 -1, 823 & -8 823 7 -8B E25 8 & rte F -8 831 5 -9 724 7 -8 £98
9 @ a3 18 -a. 8i4 11 -8 188 2 -@ 183 9 8 3225 ig -0 8o 21 -@, L37
13 -4. 29¢ 14 8 833 15 L. 552 16 -6 B28 12 -4.213 4 p @38 15 @ 482
17 -8 478 18 -8 382 19 -@ Zé3 26 -8 i7 ? -4 478 153 -8 484 1% -@. 373
21 8045 22 4 gar 2 -| 484 24 -8 318 214 @ 45 22 A a6l 23 -8 525
C25 -Q. 1387 26 -0 834 27 @ 874 2 a8 118 25 -4.204 25 -9 878 27 8 433
23 -8. 183 28 8 302 i -8 832 2 -a |z . 23 -8. 185 EU N 315 It -8 U5
23 0 @e2 34 =0, 852 35 @ 8x4 X6 -8 238 3F 4 974 34 9 122 F§ @837
27 -E’ 182 X8 -8 153 38 -@ 115" 48 -8, 848 3P -8 185 38 -@ 136 8 -8 187
41 8. 818 42 2 538 4% @ a2 44 -1 162 41 -8 0ol 42 A &34 4% @ azs
TOTAL MERN F‘PESSL RE L',"IEFF'IL'IENT=—. 428 TOTAL MEAN PRESSURE COEFFICIENT=-. 4_<.°
RUDDER RMNGLE, HLF‘H‘H’DE' = 28 .. RUDDEX ANGLE. ALPHA(DEG)= 2@ :
1 -0 348 -1. 445 2 -4.578 4 =2 146 1 -2 723 SRR W ¥ ] I -1, 547 4 -1 526
5 -1 487 & -0 843 7 -3 €89 . & B 982 5 -8 245 & -8 538 78 441 g 1 a2l
3 9774 10 8 4385 i1 8 174 12 6 B&E 2 a4 8o 19 @ 484 11 A 178 2 4 ter
13 -8 835 14 & 82§ 15 1 545 16 -4 Rer 12 g a1 14 @ g21 15 g 411 16 8. 871
17 -8 4% 18 -8 I¥2 18 -8 :14 2¢ -8, 3L€ 17 -8 334 13 -& 35% 19 -4 ek 2@ -8 389
21 @ ear 2z @ eot £i -8 457 £4 -8 361 24 @ 922 22 @ aer 27 -8 477 . 24 -4 475 :
25 -8. 325 26 -8 244 27 =@ 147 28 -8 187 25 -8, 438 ZE ~ 485 27 -@ 452 28 -8.412 -
29 -0 144 @ @ 252 1 -8 BXZ L 8 g 23 -9 143 Fq @ 887 2 -8 81% K-
33 -0 @o2 3¢ -0 243 X5 8 azd £ -4.887 3% B 85% Z4 8. 113 25 8. 923 g -@ |47
37 -0 831 28 -0 189 29 -4 118 46 -0 187 37 -2 834 2 -0 11p I8 -p 1867 ip -4 282
41 -8. 883 42 B el 4z B B2Z 44 -1 356 41 -8 272 42 8623 43 @ a2 44 -1 34¢

TOTAL MERKN PRESSURE COEFFICIENT=-. i1 TOTAL MEAMN PRESSURE COEFFICIENT=- 673

RUDDER AMNILE. ALFHR{DEGY= 3@ RUDDER AMNGLE, ALFHA(DEG)= 28 .

1 -2 671 2 =2.155 3 -1 563 4 -2.1268 1 -1 733 2 -1 29! ¥ ~1.535 4 -1 114
5 -1. 888 & -1 836 7 -9 717 g B 748 5 -4 731 g =g, 661 7 -8 655 B AL
3 @ 3225 1¢ 9 831 11 & 4] 12 & 355 9 4 953 i @ 837 11 B 488 {2 8 337
12 @ 217 14 @ 8lg 15 1. 588 1& -@. 939 13 8 3Lg 14 Q441 15 0. 424 1€ g 4868
17 -8 417 15 -0 437 18 -5 372 2 -8 374 17 -4 393 13 -9, 420 19 -p 235 20 -4, 237
21 -0.018 22 -9. 847 23 -4 783 24 -8.736 21 0826 22 9.848 ¥ -8 635 o4 -8 671
25 -a. 7z 25 -9, 739 27 -0 676 28 -8 59+ 25 -&. 660 28 0. 639 I7 -8 636 28 -8 6Bl
28 -4, 138 a4 844 i1 -9 879 Fz 8 848 22 -3. 155 8 4. 833 S A L Iz 8845
33 -4 o928 ¢ -3 269 ERI " g & 8 114 3z ¢ e54a z4 @ 188 x5 el & @ 198
37 @ 456 Tg -9 4a14 iz -a.858 46 -0 168 7 8.4a9r g oa 612 I8 -@ 185 4f -9 234
41 -9, 222 42 0,643 a7 9 212 44 -8 622 41 -9 359 47 D638 4 90 eas 44 -9 621

TOTAL MERN PRESSUSE COEFFICIENT=-1. @82 TOTAL MEAN PRESSURE COEFFICIENT=-. 54

- 40 -




. B e .

QUPDER FRESSURE CUGEFFICIENTY RUDDER FRESSURE COEFFICIENTS

KIMDER NUNBER=1 - APPENDIX A2 (Cont.) RUDDER NUMRER=1
DRTE OF TEST =1(L'@8°79 OATE OF TEST =138 78
RUN NUWBER =3t . : RUN NUNEER =13

_SPAN POSITION= 5 .  SPAN POSITION= 6 s
SKEG ANGLE, BETA(DEGY= § -SKEG ANGLE.RETACPEGI= 5 £
RUDDER ANGLE. ALPHA(DEC) 8 : RUDPDER ANGLE. ALPHS(DEG)= @
1 9 344 @. 852 3 -8 14 $. @, 328 .1 @ 3m 2 b 051 T -8 212
5 4 260 5 & 18 > @ 357 2 P 335 - 2, 345 & & 196 783z
9 -0 197 10 -0 188 f1 0. G4 42 847 -@ 182 1@ -p 180 I & 848
13 -0 @16 14 @ 928 15 @ P08 L 065 P -@. 643 14 -0 181 15 1 @28
17 -0, 263 18 - 262 19 -0, 215 oA -0 218 > -, 313 18 -@ 32t 13 -@ 319
21 0. 053 22 @ 059 23 @ F34 24 -8 211 T o -a,::q 2 -@ 351
35 -§ 135 26 -0 029 27 @485 29 4138 25 -@ 172 26 -0, 025 27 8@
29 -9 183 I@ 8 014 31 -0 19§ 12 -n 143 7o -g. 314 3@ -a.~a° 31 -@ 326
32 0. 957 34 0 0~% 35 8 852 36 -8 438 33 -9. 652 3¢ -8. 677 35 -8 637
37 -0, 281 I8 -1 168 A3 ac4 37 -0 268 3¢ -@ 152 3% - @54
4 @ 42 @ es4 -8 ¢24 41 @ 146 Ve LT FERR Y
45 -0, 75;7. 4 -0 864 -g. sas 45 -9 789 45 -f. 869 47 -@ 754
48 -3 553 Sq - SEp -9 143 48 -@ 581 g8 -a. 542 5t -8 24§
57 0048 5¢ & o S -f 545 53 0. 243 54 0475 55 -8 197
57 -4 578 S8 -0 494 -0, 587 57 -8 472 58 =@ 437 83 -g 441
§1 -0. 125 g2 0. 847 a 47 g1 - 3o €2 0 246 7B |0

MEAN PRESSURE COEFFICIENT(SKEG) .
HEAN PRESSURE COEFFICIENT(RUDDER)= . @14

RUDDER ENL:LEJ BLPHH(E‘EG)— - RUDDER RMALE. ALPHRCDEG = &

.z J. 5251 = g 44 3 -8 254 4 fIaR 1 a8 Fas & B B23 X -8 247
5 o 20 § 2 180 7on REE & G 138 5 @ 352 £ & 117 ;R o330
4 -9 185 1@ -4 137 41 & p4A @ a3s 9 - 131 1A -9 131 a. 948

1R -apds 14 @ Bdd 15 8 814 L& B esd 13 -8 983 14 -@ 113 1. a5

17 -@ 35 1% -8 361 19 - 284 24 = 298 17 -8 236 18 -4 2$a -8 387

2 @ a2 22 4 843 23 -@ 528 24 -B. 272 21 -@ 538 2 -8 598 -a 447

25 -4 427 26 -0 @23 27 B.058 28 R 133 25 -0 135 26 -@. 819 a. ges

23 -g. 174 36 080T - I1 ~@ @57 32 -0 L78 29 -@-21p 30 -0. 217 -8 246

3T p 043 4 B9S2 5 A @35 FE -8 098 V33 =8 437 3¢ -8 371 -2 362

37 -6 245 32 -@ 174 .32 -0 (% 4@ -0 BER 37 -8.236 35 -p. 182 -8 pas

21 @ 913 37 0 T8z 43 @ pae 44 -A §82 41 9 955 4z @ 512 I 8 840

45 -1, 8@ 45 -1 131 47 -1. 817 4B -8 767 45 -@. 957 46 -1. 858 47 -8, 911

49 -0.677  Id -2 64 o BRG 52 B 184 49 -8. €82 50 -8, 538 51 -p 231

57 9 a4 51 @ 28 Foo-g 342 53 @.@41 54 @ 324 55 -@ @47

57 @.?sa 53 - 334 EA -a 389 57 -6. 342 58 -0.320 58 -@ 338

61 -8 @57 &2 0037 £¢ & 837 61 -0 216  £2 @ @39 T @ 839

MERN FRESSURE COEFFICIENTC

3 3 - -MEAR PRESSURE COEFFICIENT(SKESGY =-
MEAN PRESSURE COEFFICIENTCRURD - DE

L aae MEAN PRESSURE CL"EFFILI:Hr(PUL"DER,H‘-:

RUBDER RNGLE, RLFHAC(DEG Y 10

RUDDER ANGLE, ALFHACDEG) = 1§ : '
. 3LE 1 8-363 2 e e3s F -8R 236

8. 343 Z 983 3 -8 335 .48

5 8 246 & 8172 7 8. 35% & 8 3z 5 8 345 & B8 1488 ;o8 325
95 -g 2es 18 -4 289 11 . fxz a 9 -0 224 1g -8 232 11 & 832
15 -a ora L ax2 15 L 813 i3 -8 133 14 -0 258 15 £.8328
17 -9 S . 491 18 . 283 A i7 -8. 3154 18 -8 437 13 - 492
21 @ 931 RN 2z . 316 i 24 -8 735 22 -1 224 23 ~p. 696
25 -3 Z14 AT aF . aez ‘23 -9 zZag 26 -2 145 27 -8 eas
25 -8 222 3 RRe 21 25 -8 421 8 -0 418 i -8. 477
23 8 042 . BER 35 32X 6. BE7 24 -8 885 5 -4 858
37 ~8. 185 144 X9 7 =8 188 8 - 142 5 -4 184
41 -@. 855 e 3 ; 41 -3 22 42 0 691 43 8 121
45 -1 337 . 443 47 y .45 -1 224 46 -1, 274 ¢r -1 1d7
43 -8 343 L 7l i1 H 43 -0 535 S& -0 738 -1 -a 418
53 8 828 3 XFE 53 ! 53 0.834 54 0 458 5 8 1oz
57 @ 173 3 1. 154 e | 57 -8 188 58 -0. 171 55 -g 187
51 @ a1t g2 & a2 £3 ; &1 -8 418 &d 0422 £2 @ A2t

MEAN PRESSURE COEFFICIENT(SKEGY ==
MEAN FRESSURE {OEFFICIENTCRUDDER)Y=-.

MEAN PREZSURE COEFFICIENTS . 28
HERN PRESSURE COEFFICIENT(FR UDE'EF)--. 127

&3
HEAN PRESSURE COEFFICIENT(SKEGY =-.
NERN PRESSURE COEFFICIENTCRUDDER)= |

e

PN LN A N Ry

h oty

e

2
134

IR R h L P 0

-0,

. oe

RUDDEF‘ a‘?’JhL" F-?LF’HH('DE&J- 2a

RUDPER ANGLE, SLFRRC(DES)= 28 .

. 225

- 4] -
“

1 8-357 Z @ 828 4 B 32¢ 1 8 23 2 82 I @ 4
5 4 258 & 0182 & @ 74z 5 B 335 & 8. 8"-'3 78 27 &
8 -8 184 148 -a 458 12 8 a2¢ g -8 184 18 -@. 184 11 8. B24 1z
13 -8.0r8 14 @ 024 16 @ 847 13 -8 136 14 -8 227 15 1. 823 1&
17 -8 337, 18 -4 el 28 -6 ze8 17 -8 289 18 -0. 356 19 -4. 367 ze
21 0. 832 22 8.85% 24 -6, 4753 21 -@ 874 22 -1.828 22 -8 432 24
25 -8 452 26 -2 483 28 -8 425 25 -8. 964 26 -8. 479 27 -8, 482 28
25 -9 163 S -E2 -8 @18 29 -8. 988 28 -9. 399 31 -8 418 22
© 33 8. 048 34 @ 857 & 8.3 3% -8 180 24 8 418 35 @8 312 i€
T 27 -3 @’sa 38 -8 115 48 -8 2448 37 -p. 864 - 328 -8 119 29 -8. 1786 48
41 -8 359 42 0 62X 44 ~1. I38 41 -8 29§ 42 @ 577 43 8 823 44
45 -1 688 15 -1, 638 . 48 -8 298 45 -1. 336 46 ~1. 362 47 -1.151 4E
49 -8 815 58 =it 703 51 -9. 217 £ 84983 49 -9. 795 58 -8 616 54 -0. 394 S
52 @ 026 54 @ 531 55 @ 32¢ 56 8. 117 . 52 8 824 ‘54 @ 622 55 8 292 56
57 8. 896 52 @ 104 S5 @ 1p% &8 @, 882 57 @ a3 58 @ 881’ 59 @ 868 1]
61 @ 174 2 B8 a2z 62 B 824 €4 @ 824 61 -9 384 £2 8823 £2 @823 €4

MEAN PRESSURE {‘HEFFIEIENT(‘TRE"“' =- 354 MEAN PRESSURE COEFFICIENT(SKEG) == 338

MERN PRESSURE COEFFICIENT(RULDER}=-. 383 . MEAN FRESSURE COEFFICIENT(RUDDER}=- 34¢

RUDDER ANGLE, ALPHA(DEGY= I8 RUDDER HHGLE; ALFHA(DEG}= 28

1 8 332 2 @ @14 2 -8 353 4 £ 315 i 8 23 2 4. a4 X -9 341 4
5 8252 € B8 178 7 8 368 & 8 335 5 @ 324 6 8 886 7 8 2145 e
9 -8 123 18 -2.125 11 6. v12 12 8. ges 9 -8. 218 18 -8. 166 11 @ 812 iz
13 -8. 878 14 0 @12 15 8. %27 16 0. 938 13 -8 128 14 -8 394 15 1.029 1€
17 -8 402 18 -a 415 19 -8 339 28 -8. 348. 17 -8. 518 18 -8. 577 | 19 -1.863 24a
21 8 823 22 8826 23 -8 653 2a -0 650 24--1 187 22 -@ 372 23 -8 632 24
25 -8 647 26 -0. 617 2?7 -p. 527 28 =@ Sé8’ 25 -8. 59% 26 -/ 616 oF =0, 544 o8
23 -0. 191 Te 8 837 21 -4 Béeo 120,016 29 -8, 8629 28 -n, 649 21 -8 632 2
2z 0. 838 74 0951 35 @.817 38 w259 X -0.728 4 B 972 5 8 632 €
70 183 rg 4 eal I8 -y 184 A0 -4 744 37 2132 28 B Bl6 g -9 a34 L2
41 -0 403 42 d. 648 43 @.8l1 44 -p 629 41 -9 731 42 0. 508 i go@12 44
45 - 791 af -1 867 17 -0 833 46 - 871 43 -1, 18¢ 46 -1, 145 47 -8 ¥34 is
s -0 733 51 -4 599 & B 292 49 -0, 632 34 -0 635 St -p. 557 g
54 2 664 55 8,475 56 o 329 53 4843 54 0736 559428 3
57 0 3é4 S B 334 ce g 337 57 8.254 58 e 278 55 8. 216 &4
(2 8811 7. 818 £4 € 811 . E1 -9, 539 £2 0. 8ep £2 @ 81l £d

SIURE COCFEICIENT - 344 HEAN PRESSURE COEFFICIENTCSKEG) =-. 353

SURE COEFFICIENT IDERI e, 362 MERN FRESSURE COEFFICIENT(RUDDER) =~ 569

a.
-8,
-a.
-
-4
-a.

-a,
-1.

-8, 39

-8

[

-e.
-1,
-8,
-8,
-8,

-4,
-1,
BCA
’_;}

9,

a,

(S da b= b by L by PO Fy By

Yy O X,
O T 0 T da Ly P e b g e
Ty T T N R ST S T S g ey

o
f
|

451
. 842

Wit (o o tn Oy
[ S

. 151

. 283

az1
388
3re
444
41z
4&0

. 8¢z

252

&35

. 822

1853

. 284
. agr

574
227
611
53¢

€36

. 285

238
2ut
a7

. 623
. 253

296
811




RUDDER PRESSURE COFFFICIENTS RUDMDER PRESSURE COSFFICIENTS

_ APPENDIX A2 (Cont.) RUDDER NUARER =1
' DATE aF TEST

RULDER KUMBER=1 - 4
RUN NUNPER =5-

Dr?rf' OF TEST =12/°88.78
RO NIRER =42

SPAN FOSTTION= 7 SPAN FOSITION= 8

SKEG SNGLE, SETHRCDESN= 5§ SKEG RNGLE, PETACRESYS &
GLE, QLPHACDED] RUD[':R‘ ANGLE. ALFHA(DEG)= &
@ oase _'g 4 8 1 1 282 PO O TR I -9, 222 4 8 44
& o127 7 & n 3 1. 195 [ O NPl i 8 8 336
t& -0, 87 11 o 9 -4 212 13 - 197 11 8 047 12 8 a45
g -8 152 15 15 -g 13 -0, 85¢ 14 -0 148 15 1. 512 1€ Y
18 -a. 277 1:'.‘ 2!3 -f 17 'U. 24:\‘ 138 -8 242 19 'B. 239 29
o 22 -0, 303 EX 24 -0 21 - 239 22 =i 3¢ L3 -8 283 24
» AT ) o 28 o, 25 -8 114 28 -0 8:@ 27 8. 852 2
% 0 -0 254 31 2 oen 29 -8 254 3@ -d 248 34 - 259 2z
s T4 -0 669 3= 36 -d 33 -@ 548 34 4. 727 35 -p. 537 . If
28] I8 -0 o158 ) T 37 -@ 257 38 -8 133 I& -0 {48 48
Clel 42 a s 43 24 -a #8836 40 4 2ar 4x paan 4
45 -0, 3 46 -3 886 4 45 A * 45 -8 757 45 -8 750 47 -, 553 va
5% @4 @47 54 & 248 S5 56 -0 4 3% 0846 I B35 5§ -R @47 36
5 -8 421 55 - 397 g oot - 4 37 -a, 289 58 -p ZIf 58 -8 378 ca
&1 -4, 281 §2 0948 54 0 aeg 61 -g. 240 £2 8. 847 g3 8 047 [

HEAN FRESSURE COEFFICIENT(SKEG: =- 888

HERN FRESSURE COEFFICIENTC
z = MEAN PRESSURE COEFFICIENTCRUDNERY= | A8&"

HERN PRESSURE COEFFICIENTI

RUDDER ANGLE, ALFHACOEG = 5 RUDD;R FI'MJLE.- ALPHACGEGY= 5

2 @ a43 3 -8 25d

1 @ _\»t\'j I 4 ped X
5 @ 423 0 & B 1%2 H e & @ pe3 71 363
o -p 19& 16 @, 189 1 1 5 - 129 18 = o7 11 A 844
13 -8 id -0 179 3 1 13 -a 126 14 -8 182 15 1. 557
17 =g 2 ig8 -4, 317 2 17 -8. 17 13 -8. Z2% 1% -8 =58
5 2z -0, 556 2 21 -8 572 22 -8, 535 23 -p 38X
28 -&. paT 25 -p 146 26 =0 020 27 B a&sg
0 -8 ..1‘58 28 =9, 298 28 -8, 237 i -& 2ar7
36 -4 151 37 -8 2is 29 -ip gex
2 0948 41 4 824 45 B 840
4 -1 asy 45 -8. 835 47 -8, 735
58 -& 577 42 -9 539 51 -8 313
54 & 377 33 8. 841 55 & Z
38 -4 284 57 -8. 167 R 52 -8 266
I & pda 61 -4 241 62 & pxa &% B 842
CGEFFICIENT MEAN PRESSURE COEFFICIENT(SKEG) ==
COEFEICTENT HEAN FRESSURE COEFFICIENT(RUDDERI=-
19 - ' RUDDER ANSLE. ALPHACDEG)= 1R
-3, 388 1 1. 283 28834 X -8 386 4 B I33
A 416 5 1. 21s & 0. 854 v 1. 3ar T B RES
3. a3z 3 -@ 195 18 -8 282 i1t & @33 12 @ 832
1. 121 13 -9 163 14 -B. 308 15 1. 55¢ 1a -g 455
—& 554 17 -4 485 18 -0, 499 18 - 512 la ~f FR7
-3 423 21 -8 223 22 -8, 7PE 22 ~-@ 457 cd -8 225
- Grs 25 -8 153 26 -8. 872 L 27 -8 80s 28 8. 819
-5, 561 29 -8. 432 3a -4, 237 71 -8 23¢ 22 -dL 255
ES 32 4. 583 34 -0.8972 5 -a ?9:‘ & -8 128
-, Bo6 ;o8 122 28 -8 @98 22 - 88 44 -8 od7
g3 41 -8 asi 42 8. 773 42 a tT"q 44 -1 E12
-1, G57 45 -1 143 45 -1 894 47 -f. ERS 48 -8 S42
-a, 381 49 -8 89% 58 -8 rec 51 -8. {87 2 -8 472 .
g 1123 52 @ 825 54 @, 5I7 55 B.iFS 6 -a 151
-—f1, 1E4 55 -g 133 o 3 5;-' —g. 21‘?4 58 —E.?‘ .'!;i‘ 5:: -8 134 £h -8 176
> & 831 ) sd & 1 & 0 231 £2 B pig €4 B 032
COEFFICIENT e 30 832 MEAN PREZSURE CREFF rfIEHT(SKEG == 244
COEFEICTENT(R HEAN FRESESURE COEFFICIENT(RUDLDER)=- 1347
R NGLE. AL = o8 RUDDER ANGLE, AL DHF‘(DE‘ a8
YDDER ANALE ALPHRCEED= 20, 1 1294 ER) 2 -8 201 ¢ 9 204
5 @8 452 & & 152 7 5 1 267 & 8.8rz v 1 ey 8 @8 31e
g -9 124 18 -3 134 11 § -4 132 16 -@ 143 11 8 628 12 8 625
13 -@. 158 4 -8 154 15 i3 -@. 1ve 14 -2 22 15 1. 55% 16 -8 288
17 -3, 2838 13 -2 128 1% 17 -8 277 18 -6. 355 19 -8 4322 28 -8 éul
21 -8 345 20 -4 330 2z 21 -8 284 22 -8. 245 23 -‘9. x39 2¢ -8 354
25 -§. 795 26 -8 408 Erd 25 -4 361 2& =0, 342 27 -8 388 28 -8, 288
29 -g. 313 8 -4, 239 31 28 -@ 373 28 -@. 28% 2 -8 199 22 -8 314
2T -0 419 34 @ 535 25 32 -8 17 4 8. 578 5 8 zal 36 A 662
37 «p 048 18 -a. 998 2a 27 - 824 22 -p @ré 39 -8 126 48 -8, z2or-
41 -@. 313 42 0 634 43 41 -@ a1 42 B.698 43 8. 824 44 -1, 122
45 -1. 382- 45 -1 354 47 45 -4, 195 46 -1, 185 47 -8 855 | 48 -B. 775
43 -@. 714 58 -@d. 522 541 49 -8 592 58 -@ 587 51 -8 252 52 -8 351
3 9857 54 0. 626 55 33 8 826 54 8 859 55 a. 329 56 8 pzg
57 8 831 58 A 961 5a 57 8 arg 58 @.8r3 59 8 o749 68 8. erd -
1 -0 290 &2 A a2 £7 61 -8 2532 62 B 024 €2 A a2d &4 B 8z4

MEAN PRESSURE COEFFICIENT(SKEG) == 283

MEAN .PRESSURE COEFFICIENT (SKEY =<, 314
< p (cKeo) =31 HMEAN PRESZURE COEFFICIENT(RUCDER)=- 248

MEAN PRESSURE COEFFICIENTCEUDDER)=- 249

RUDDER ANGLE. ALFHACDEG)Y = 79 RUDDER RNGLE, ALFHR(DEG)= =8
1

sa7- 1 1. 3204 2 @ o5 3 -8 317 4 8 223

-1 169 22 -2 462 39 -0. 486 21 -9.478 Iz -0.433

. 8. 8 7 -8 4 9.2
5 ggﬁ g arg 7 Siﬁ s giﬂ 5 1211 & 8974 7 1314 & o 320
3 -g. 163 18 -9. 173 [T V-2 - 9 -8.120 18 -0.12¢ 14 @492 12 -D. 84l
13 -@ (54 14 -a 178 s 1.12A 16 -8 250 13 -4 154 14 -9 121 15 1.57% 16 -8 264
17 -9 352 18 -3 471 a -g 93 28 -8. 477 17 -4 332 18 -8 415 - 1% -a €31 28 -8 474
21 -3 428 22 -0 434 T o-f 459 24 -8 498 21 -2.405 22 -8. 337 23 -8 418 24 -8 456
28 -0, 542 o5 -0 586 Y-V -3, 458 . 25 -4, 442 & 26 -@ 432 27 ~d. 398 28 -8 378
1
q

1
1
1s
22

23 -9 431 1P -9 568 :
3
I3
EM
p

-

2 -3, @23 z B G 5 e A 33 - 395 a4 @ 329 5 5 788 ?€ & 298
?; 3_14? :é 5_53; _B_Zgg 43 -g,g?ﬁ . ¥ 48 134 & 0855 39 - p42 48 -B. 193
41 -0 31 42 3.51g P S & 1¢ -1.332 < -4 329 a2 8. 565 43 a0t 44 -1 283
45 -1.380 45 -1 288 ~1.-882 46 -0.878 45 -1 314 4€ -1 165 47 -4.8917 42 -6.824
4% -3, 748 5% -1 553 1 -y 269 5o i 471 49 -0 528 Su ~3, 522 51 -9 257 52 -8 443
52 a.ela 54 o758 5 .468 5L 8 227 53 a.942 54 4759 IS 8471 56 e 224
57 8. 235 e 2725 o @ 308 e 9 3152 57 2 264 58 4. 272 5% 8. 385 e84 8 377
&1 -4. 773 2 0814 £5 @ Ll £d [ BE1 &1 -4, 418 e2 0, 811 £ g 4ip &4 B opf

LRE COEFFICIENTOINEGY  =- 385 MEAH PEESSURE COCFEICIENRTLSKERG) =~ 358
- PR HRE COLFFICIENT(RULGES Y=~ 449 MEAN FRESSURE COESFICIENT{RUDDER)=- 377 .
R — - - 42 i

- - Tt




BUPPER ARECIURE COSEFFICIENTS . RUDDER FRESSURE COEFFICIENTS
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310 a4z 21 Q. o589 22 D ass 23 -8, 37 24 -8 2LT
IS -0 147 25 -@ 138 26 -@. 854 27 @ 854 28 B 138
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RUDDER PRESSURE COEFFICIENTS RUDDER FRESSURE COEFFICIENTS . .
RUDDER NUMEBER=1 RUDPDER NUMBER=!

DRATE OF TEST =08/08/7 BATE DF TEST =13/88s7
RUN NUMBER  =&a . : RUN NUMBER =28
SPAN POSITION= 3 : SPAN POSITION= 4 ~
SKEG RNGLE. BETR(LEGY=-S SKEG ANGLE.EBETR(DEGI=-5
RUDDER ANGLE. HLPHH(PE&‘— a - - RUGDER ANGLE, BLPHR(DE 9
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29 -4, 185 YL R X 31 -g 118 o o-a 107 23 -@ 137 a8 and 31 -8 BFZ
2z 0 pog 34 -3 032 35 @ 836 26 -p. 313 Iz @ ded 24 8 165 5 @, 04E
7 -0 224 38 -&.1&5 10 - AS7 0 a6 eeL - Ir-8.aLF 38 "ﬁAiﬁﬁ 8 -8 esF
41 0. 884 42 8. 9rf 43 @ B4l 0 44 -B w22 41 4 852 42 B 273 T p oA43
TOTAL MEAN pggs:,ung ngr;;ng,qr-- 162 TOTAL HERH F‘DES‘_-'UR'E LL‘!EFFICIENI’—— 1&x
RUDDER ANGLE, ALPHA(DEG)= 18 ) . RUDDER RNGLE, RLFHR(LEG)= L@ .
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23 8 a2 4 -@ 036 5 8 831 36 -8 262 P oaest 24 2 ees i5 4 g40 i6 -@ 231
37 -0 27 28 -p. 172 19 -8 134 18 -0 86T o0 133 12 -8 165 g -4 154 4 -0 113
41 =8 ao4¢ 42 a ara 4> 58 031 44 -@. ae3 41 -8 a9s +Z a. ar7 47 A 837 44 -8 Ay
TOTAL MEAN PRESSURE COEFFICIENT=-. 351 . TOTAL MEAN FRESSURE COEFFICIENTF- 257
RUDDER ANGLE. RLPHACREG)= 20 RUDDER ™ Rils LE,HLFup(rr-)_ za
1 -8 715 2 -1.763 ? -1.552 4 -1 9851 1 -0 324 -4. B66 : 4 -1 338
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17 -0, 256 19 -0 262 15 -p. 265 8 -@ 27L A5 -0 310 18 -0, 233 Y D67 o6 -4 392
21 Q. 856 22 0 es2 2% -0, 457 24 -1 248 25 -0, 532 22 -1 81¥ 428 o4 -0 249
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Ir -a 252 38 -0. 160, Is -@ @ © 40 p 48 7 -0 2468 I8 -a 162 . 678 @m B 027
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42 -, 485 53 -9 529 58 o-@ o 2 -@ L1t 49 -8 585 50 -, 552 . 322 §2 -0 332
§3 0. 046 54 -2 g1e &5 - 78¢ S5 -0, 842 53 & 40 54 -8, 887 878 56 - 931
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