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SUMnLRY

The water drag, draught, wetica areas and mean wetted | engths of a
1/9th scal e B,6/44 flying boat nodel hull have been measured far al
anticipated take-off loads and attitudes over the take-off run

_ 4 method of scaling UP model drag, tO make allowances for the
differences in skin friction, model and fUll seale, has been used and the
results comparced wath actual "full scale tests.

There 1 not satisfactory agreement botween cstaimated and neasured
full-scale results, and the tests do not provide sufficient evidence tO
determine Whether the accurate estiration Of full-scale water resistance by
the methods usca 1s possible.
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1. INTKRODUCTION

Pull scale neasurenents of hydrodynamic resistance were made on the
E.6/LL jet propel l ed flying noat fighter (Saunders-Boe A.1) by Messrs.
Saunders-Roe,  in collaboration with M,A,E,E, AS this was the first jet
propelled seaplane in existence, it offered an opportunity for nore accurate
measurements of o flying boat hull water drag than had been possible hitherto,
and for 2 reliable comparison with nodel -scal e data.

Previous tank neasurenments of nodel water drag have shown dis-
crepancies when compared with full scale results. While some of the differences
involved could be attributed to changes in the skin friction coefficients,
from nodel to full scale, the size of this effect could not be determ ned owing
to lack of know edge of the boundary laycr conditions on the model hull
bottom,

Accordingly, a new t.chnigue of model testing was evolved at the
R.A.E, Seapl ane Tank which involved applying a constant degree of surface
finish to hull bottons and determining the skin fraection coefficient values
over the Reynolds Nunber range expcricrnced i1n the tank, to facilitate the
accurate scaling up of nodel drags, This method is described in Reference 1,
and Reference 2 describes in nore detail the practical aspceets of the nethod,
with some adaptations, as it was &pFlled to nodel tests to measure the water
drag of the Princess flying beat, [n the tests of the present report sub-
stantially the sane procedure as for the Princcss tests was enployed, with
the following objects in view:;-

(i) to provide a comparison with the full scale values, and

(11) depending on the degree of agreement found in (1), assessing
the validaty of using the rcsults obtained in Reference 2
to estimate the take-of f performance of the full scale
Princess and of using the new experimental technique in future
irvestigations,

2, TDESCRIPTIQY OF MODEL

The nmodel, the lines of +hich are given in Figure 1, was made of
mahogany t0 1/9th scale. This scale gave the |argest model vhich coul d be
accommodated in the tank to give a rensomble range of speed and lead, s
keeping scale effects to a mnimm  Bals= fairings were fitted over the
Jet entry and exit duct positions t0 sumulate the full scale axwrflow as
closely as possible, without the complication of providing airflow through
the ducts. The planing surface was brought to the standard degree of
snoot hness by the application of ahard bl ack phenolglaze, suitable far
the determination of wetted arcas DY the wnite chemical | ndicator method.

3. EXPERIMENTAL MNETHODS AND ANATYSIS OF 2ESULTS

As already stated, the nethods used wrcre basically those enpl oyed
for the Princess model 152, and only outlines of the methods are therefore
given below, The only change nmade was in the nethod of calculating the nean
netted | ength when the afterbody 1as wetted. The new method 1s described in
section 3.3.1, and caters nore satisfactoraly froma logical point of view
for the afterbody flow conditions experienced thon does the origimal method;
t he numerzcal change involved i S however small and doecs not affect any
assessnments of the Princess test nethods made later in this report.

It was felt by the authors of the present rcport that other changes
could advantageously be made in the amlytical nethods of References 1 and 2
t 0 amprove their logical basis. .is thesc arc of a nore controversial nature
than the change nentioned ahove and at the sane time would seem from pre=
lininary calculationz to have only a small effcct on the results, it was
decided not to ancorporate the changes but to pursue the matter in a later
~aport,

/3.1,



3.1. Drag neasurenents

3.14.1. Low and hump speed_ranges

In the low and hunp speed ranges, the nodel was tested at wvaricus
speeds and, at each speed tested, a sclection of three Pixed attitudes com-
bined wath four, five, O SiX loads was used, the drag being measured for
each combination, The choice of attitude was made by refercnce to full scale
tests, and approxumate free to trim attitudes t 0 the nearest whol e degree vere
sel ected 1n conjunction wath values diffcring by & 2° fromthese atsitudes,
The combination Of loads and attitudes gave a coverage of all rcasonanle C G
positions, power and leads, full scale, and gave results, presented on a
generalised base in Fagures 2 and 3,fromuwhich interpolation in the mazn can
be carried out with a fair degrce of accuracy. (The generalised base has been
used solely as a matter of convenience in scaling up results, and not bocause
a collapse was expected).

3.1.2. Planing speed range

In the planing speed rangc, in accordance with the standard
tuchnique, t he model was tested at a single carriage specd of 25ft. per sce,
(CE = 5.25 full scale speed 4 knots) at kcel attitudes of 4°, 6°, 8° and
10 . _Generalised tost nethods were employed and runs were made at valucs
of CA":”/OV- from 0.05tc 0.25, correcsponding to0 valucs of A, the load onwater,
fram 15to 381b; the results arc given in Tigure 4 All the main tests were
made with airflow present and in addaition & number of runs over a limited range
were made screened fromairflow to check agrcement with the skin fruiction line
of Reference 2 for a 259 Vee wedge (sce Section 4.1

3. 2. Draught mexsurements

Draught ccacings wore taken in conjunction with drag measurcments
and are plotted in Faeures 5, 6and 7 Tor the same ranges of the varaables.

The 1ow and hunp specd plots of I'igurcs 5and 6are not needed far
estamation of full scale drag, but are included for the sake of conpl eteness,
as the planinz speed graph, Figure 7, iS cssuntial (see Section 3,3,2).

3.3. Wetted arca and nrecan wetted longth determanations

The same met hod of mcasuring wetted arcas was uged as on the
Princessnodel . * It is a laborious and tirc conswmang process, and only the
minimum nunber of runs necessary to cover the range adequately viithout
excessive error was made.

3,3,1., Method of determining rean wetted | engths

Mean wetted | engt hs were determined fromthe wetted areas, T'igure 8
11lustrating how this was dons.

[t was assuned,

(1) that the £flow over the main wettcd area ol the forebody was
parallel to the keel, and tmt the alterbody, when wetted,
was wetted by part of the flow from the forcbody;

/(11)

* Reference 1 states that the nodel nust not be allowed to touch the
vater when 1t is being nounted on the bal ance after spraying, ar
renoved aftcr a run has been completed. |t was found, however, that
1f the nmodel ¥as placed in the watcr gently, and no viclent disturbance
given to the water or the nodel, satisfactory results were obtained.

A static vnter level linc WAS justdiscernible, Where the ymter hag
dissolved the indicator, but this was casily distinguishable from the
flow pattern luines,
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(i1) that the {low over the spray wetted ares of the forebody was
parallel to the spray leading edge;

(iii) that 1f the flow over the meain step was turbulent, then it
would be turbulent over the ihole of the wetted afterbody;

(iv) thot there was negligable spray area on the afterbody.

Observaiions confirmed the | ast two assumptions, except where wetting on the
afterbody occurred very near the rear step. The exccptional cases showed only
very smz1l laminar and spray areas on the afterbody, the ignoring of which
me.de little difference to the resul ts.

In conformty with these assunptions a single meon wetted | ength
was determined for the forebody and afterbody combined When the afterbody was
wetted (the mean wetted length in the cases when only the forebody was wetted
being determaned in accordance W th normal practice). This single mean wetted.
length was determined as fol | ows.

In view of the fact that t he curvaturc of the afterbody chine was
slight, it was possible in nbst cases to regard the afterbody wetted area as
a triangle, The simple shape of the rman Step rade possiable the construction
of a. triangle with the same area as the afterbody wetted area and wath cqual
pase length, placed in line with the keel, one end coincident with the step
and keel intersection point, and onc side along the main step line (Figure 8).
It was assumed that the flow over this new single arca would be the sane as
that over the two individual areas in the actual experinental case,as far as
| engths and directions of streamlines and the mature of the boundary |ayer
were concerned, and the mean wctted |ength of this new conpl ete shape vas
defined as:

- £¢os
¢ = TEs

where ¢ was the length of a flow line and §5 the arca of the elementary strip
defined by the line. With the nomenclature of Figure 8 this leads to the
forml a,

- - t
o Sip (18 + 54 ¢, + S 5 (300385
¢ S4 + 8o + 83 cos ¢'

The values of the wetted arca coefficient, Cy, and of &/b are given
1n PFagures 9 and 10 for the 1ow and hurp speed ranges, ~and FPigurcs 11 and 12
for the plamng region.® |t nay be mentioncd that when the sides of the
rnodel were Wwetted, as happened occasionally at low speeds, the wetted side
areas were included when cal cul ating the wetted ares. coefficient but ignhored
in the determination of the mean wetted length. This 1s actually the sane
procedure as vwms followed 1n the tests on the Princess nodel, although no
mention i S made of 1t in Reference 2, and it 18 unlikely to affect the accuracy
of the Reynolds Number determination materially; flov and boundary |ayer
conditions 1n a Side wctted arca are in any event so confused that it would
be extremely diffacult to make allowance for it.

5.5,2. Calculation of arcas and nean wetted lensths
in t he low draught pl ani ng region

In the low draught planing r.gion, Where there was no wetting of
the afterbody and the wetted forcbody was wholely contained within the limt
of constant cross-section, wetted areas and | engths were in seneral calcu~
lated instead of neasured, though a few check measurements were made. The

[ val ues

¥ Incalculating cq and Z, the termco;sa,EK whi ch ogcurs in the
h

correspondi ng formulae in References 1 and as been omitted es for
practical purposes its value is unity.
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values of ¢, ¢' and ﬂgﬁi for the calculated. areas obtained in this region
compared favourably Wi th unpublished results fromtests on a 25° wedge. Mean
val ues were taken fromthe wedge results and used to calculate the low draught
region curves of Fagures 414 and 124, The mean val ues were

(deZ?ees) (deg;ies) (deg?;es) e
4 15 | 23 147
6 23 39 9.7
8 30 54.5 7.6
10 36 69 5.3
Y

I't can be seen that in the 1ow draught region, the points obtained
from areas measured on the nodel show excellent agreement with the calcul ated
curves.

Fi gures 11B and 12B were derived fromPFigurcs 444 and 124 cross=-
lotted against Figure 7. They give the results yzn a formnore convenient

or scaling-up calculations

4. ESTIMATION ¢r FULL SCALE WATER DRAG

A nunmber of screened runs were made in the low draught planing
regi on where conditions made possible the calculation of water skin friction
coefficients, shown plotted with the standard curve in Figure 13. Al though
there is a fair anount of scatter, there is no evidence to show that the
standard curve, obtained fromtests on a 25° deadrise phenolglazed wedge
is in error. Mdel skin friction coefficient values wcre accordingly taken
from this line, Reynolds Numbers being cal cul ated from model speeds and nean
wetted |engths.

Full scale skin friction coefficicnts were estimted as fol | ows.
To obtain the appropriate full scale Reynolds Numbers, the nodel Reynolds
Nunbers were scaled up sinply by miltiplying themby nle? in this case 27,
changes in kinematic viscosity fram nodel to full scale, due to the change
fromfresh to salt water, being considered too small to take into account.

In the full scale case, the hull bottom surface was sufficiently
smooth to ensure that there would be smooth turbulent figw, It Was therefore
assuned that the skin frietaion coefficient line woul d approximate to the
Schoenherr smooth turbul ent ourve, and this curve was therefore used in the
cal culations, in conjunction with the scal ed-up Reynolds Numbers. (This of
course assumes that the curve for a wedge shape will be the sane as that for
a flat. nlate, which seens to be approximtely true from what little evidence
i d available), Figure 14gives the Schoenherr curve covering the fill seale
range, together with the nodel skin friction coefficient curve.

o Raving determned the values of the model and full scale skin
friction coefficients as already indicated, ay estimate of the full-scale
resistance was obtained by using the relation

R' R [jl + (Eg%¥r:_9E) %E,l

At a

wher e

2
By oFcSEv_cosaV_f_z_
Ca i

/ and



and

‘9 0 An3 The estimated full-scale values are plotted

in Figure 21 (a-a) over ranges of C,z/Cy corresponding to those in the full-
scale tests at the attitudes concer fed

5, FULL SCAIX TESTS

The programme of tests on the aireraft was planned by },A,E.E,,
and agreed and executed by Messrs Saunders-Roe Ltd., the instrumentation
being carried out by :L,A.,2.E, Such analysis of the test results as was
required for the drag comparison was perforned by M.AZ,E, fromtest records
supplied by the manufacturers.

The tests designed for the measurement of total resistance ineluded
take-offs, landings and loop runs, all made without the use of flaps (a | oop
run beang defaned as a run in which the aircraft is accelerateda up to a speed
near the take-off speed, the engines then being throttled and the aircraft
decelerated to rest SJ Aerodynamic tests were al so performed which, in
conjunction with a bench test engine calibration (carried out by ¥esars
Metropolitan Vickers, Ltd., nmkers of the Beryl engine), enabled. the air
1af% and drag to be cal cul at ed.

Turing all the tests, an automatic observer, mounted on the aircraft
gun platform was operated snd records taken of |ongitudinal acceleratzon,
awrecraft attitude, aar speed, elevator angl e, engane speed and jet pipe pitot
pressure.  An anschutz gyroscope was used to measure the attitude and a desynn
accel eronmeter the acceleration,

The zcceleration records vere used in conjunction with the thrust
calcul ated fromthe engine bench calibration to derive the total resistance
of the airecraft hen on the wmter,

The air laft and air drag were cal cul ated by standard methods, the

recults of these calculitions being plotted against keel attitude in

Pigures 15and 16respectively. It will be observed that there is considerable
scatter on these plots; it a1s thought that this 1s due to errars tn the attitude
readings, particularly as there is so little scatter on the Cp/0p< curve
(Fagure 17), The results have been replotted in Figures 18 and 19 agai nst wing
incidence instead of keel attitude, omrtting noints for which the nmeasured
attitudes are thought to be in error. Al SO ghovmin Figure 18 isthe 1irt
curve corrected for ground effect by the method of Reference 3 (see ippendix |).
Fagure 19 and the corrected curve in Figure 18 have been used to derive the
water drag of the aircraft fromthe total resistance neasurenments. These final
vilues Of water drag are plotted in Figure 20 (a-h) over a range of water speeds
from20 to 90 knotg, and aross-plots froa the mean curves through each set of
pornts on to a C ,7/Cy base are nude in Tigure 21 (a-d) for conparison with the
full-scal e resistance estumted fromthe nodel results.

Sone remarks on the full-scale tests are appropriate here. An
overall limitation 18 that due to unavoi dable circumstances 2t was not possible
to {1nish the originally agreed programme, SO that a conplete picture or the
full=scale resistance characteristics Was not obtained. | naddation, various
inadequacies in the test procedure gave rise to possible errors, asdetailed

below,

Onl'y neasurenents of mean windspcedanddirection Were made, and

hence the water speed could not be determined with an accuracy greater than
+ 2 to 3 knots, The tests viere confined however t 0 tiumes when t he mean windspeed

was | €SS than 5 knots, and in caleulating the water speed a constant windspeed
of 3knots wag assunmed.

[ The
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~ The fact that the aircraft wag a single scater lea to insufficient
attention being paid to the operation of the Anschutz Gyroscope. |t is thought
that some resistance runs were made with the gyroscope not fully erected,
cauging considerable error in the attitude measurements, and it 1s considered
t hat Ehis is the main cause of the scatter in the CL and CD plots of Figures
13 and 4.

Because of practical difficulties, an only a few of the resistance
runs were autonatic observer records taken over the hunp. This nmeans a
sparsity of results over the range of greatest inportance for correlation

pur poses.

These points all detract fromthe value of the full-scale results
and make the conparison of model and full-scale data | ess accurate than was
originally hoped.

6. CQMPARISON OF ESTIMATED AND WRASTRED FULL-SCALE WATER DRAGS

An exam nation of Figure 21 (a-d), in which the estimted end
measured ful | -scal e resistances are plotted together for comparison, shows
that there is far frombeing satisfactory asreement. While for each of the
attitudes concerned there are sone values of C ,Z/¢_ for whach there is little
or no difference between estimnted and neasured resistances, there are other
values at vhich the estimte exceeds the measured resistance by 60% or is
short b% 30%, |n general the estimace iS t00 high at |ow attitudes and too
Tow at high attitudes, though the irregular nature of the curves confuses this
trend somewhat.

There is no obvious reason why this should be the case. The nethod
used far scaling up the nodel skin fraction results and the assunptions on
whach they are based, while not perfect, are not so far removed fromreality
that the refinements involved in making them logically nore rigorous would
mroduce a change Of anything |like the gesired magnitude, Altcernative methods
of scaling up are of course awailable and maght possibly give better agreenent
between estimated and actual fill-scale results, but they lie outside the
scope of the present report in view of the purpose of the tests, which was
meroly t0o prove Of disprove the existing systemof analysis.

Simlarly, despite the inadequacies of the full-scale tests and the
scope for error in calculation of full-scale water resistance, there 1s no
singl e cause which would be likely to give rise to the systematic differences
experi enced. As has alreadr been mentroned, the attitude readings were suspect
in a nunber of the full-scale experiments, and errors here may lie at the root
of the discrepancies, but the cause may well be, for instance, an error in the
al l owance for ground effect or a difference between the actual thrust and that
calculated from engine bench tests, It iS, however, fairly certain that any
experinental error there may bc is in the determ nation of the full-scale
resistance, and it is unfortunate that the full-scale test results are not
nore reliable so that it can be firmy establishedwhether or not the nethods
of amalysis used (both for model and fill-scale results) give values which
agree Wth one another.

7.  CQNCLUSINS

It may be conoluded that there is not satisfactory agreenent between
estimated and neasured full-scale results, and that if the disagreenent is gue to
experimental errer then the error lies in the full-scale neasurenents. There
seens no reason to suspect the nodel teat results or the method of scaling up
the skin fraiction resistance (though alternative nmethods are available which
might give closer agreement) and while mnor inprovenents ean be made to the
latter they will not have any significant effect on the results.

The tests do not provide sufficient evidence to determ ne whether or
not the accurate estimtion of full-scale water resistance by the nethods of
References 1 and 2 is possible. It would be of interest to examne the extent
of agreenment using alternative methods Of analysas; this mght grovide evidence
as to whether a nore fundamental Scrutiny of resistance analysis techniques is

required
JADVANCE DISTRIBUTIWN LI ST
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LI ST (F SY1B0LS

b Hul | maxwusum beam ft. (0.7 ft. model scale).
Op Skin fricticn coefficient, model scale,
Opt Skin friction coeffaicient, full scale,
O Wetted area coefficient = S/2v°,
Cy Vater speed coefficient = V/vgb.
Gy Load coefficient = A /who.
a Draught, ft.
a/b Draught coefficient,
7 Mean wetted length, ft.
CK Vetted keel length, nodel scale = forebody only.
" Scale = A ;\iosd?z?.l ﬁulhlm II er}gtnﬁ.th
R Vter arag, model scale, |bh.
R WYater drag, full seale, |b.
Re Mean Reynolds Nuwrber = V_¢ x 10°
1.2285
Rp Skin frictron drag, nodel scole,
g = 5y + Sp + 85 cos ¢ (84, S, and S3 as 1n F1g.8).
v later specd, ft./sce,
W \ater density (62.37 1b./cu.ft.).
o, Hull attitude {mensured between Fforebody keel
at step and the undisturbed water surface).
A Load on water, meodel scale, |b.
A’ Load on water, full scale, Ib.
¢ angle between forebody Stagnation |ine and
keel line.
¢ sngle between forward edge of spray wetted area
and keel 1ine.
v Ki nemati c vi_?cositgg of freoh water =
1.2285 x 10”5 ft. 2l sec.
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o0 G 2. TICULRS JF Eéjlm. YT 30.T
GIAON)

full
Cross aren 928 sq,f't.
Y obbed arcs 913 sq,ft.
Cress voluue 1,300 cu,ft,
Ilrmuaum beam 6.3 ft.
Lxoirur depth a.55 ft.
-orebody lunsih 22.75 Tt.
wftersody Terpgth 1a.83 ft.
Countcr loawth 8.2 v,
after-keel angle a" 28°
Feel to heel angle 100 40"
Porcbody deadrise angle at step 25% Q'
Dorebhods overnll ae-drisc anglce 21" 30"
afterbsdy deadrise angle 30" 0"
Sten depth unfaired 5.00 1n,
Cowve depth 1.30 1in.
FPairaing ratio 5:1

Flont
0/ leagth 6.75 i't,
Boam 2.55 ft,
Depth 2.15 ft.
I e 865 1v,(3ra a/c.)
angle to suberaz 5.780 (*rd a/c.)
Float arm 1Ht 7"

(1ng
fpra 46.0 1%,
Lrose area 415,00 sq,Tt,
oot chord 1L0,0 10,
Tap chord 65.0 1n.
Uiper rotilo 0.47
a8mect r-tio 5.1
Sal.C 108,36 n
Srecvback 3.0°
Sectiom Goldstein Modified
/0 ratio 1, - 12%
Dihedral {(at 0.35c¢) Ton =urlace oo
Setuang (to qull datws) L4.,5°
I'lop settane t2ke-ofT 539
Picp setting landang 75°
Tliap area 24.4 3q,ft,
Flap gpan % 1ing span 30.5

Ta1l-1+ns

Lorizoatal tazl arca 81.25 sq.f't.
Gross clevator area 26.37 sqg.it.
Sran 16.25 1'%,
Root chord 86.0 1in.
Tip chord 13.5 1in,
aspect ratio 3.2
Setting (to hull datum) 2.5°

/LBLE | (Contd.)



wLe

T.3LE | (Contd.)

Fin and Rudder

Fin area

Span

Mean chord
Ceonetric AR,
Rcct chord

Ti p chord
Rudder area
Spen

Mean chord

Power Plant

1st dircreft =

Static power,

2rd Aircraft =

Static power,

C.,G, range

60.6 sq,f+t.
8.81 ft.
6.80 ft.
1.28

9.37 {14,
4.95 ft.
18,60 8q.f't.
8.60 ft.
2.16 ft.

'Two Metropolitan-Vickers F2/44 axial
flowjet engines Nos. 50 and 51.

at 7,400 r.p.m, fOr take-off, 5 mnutes
limtation, 3,230 Ib. per engine

at 7,300 r,p.m, for clinb, 30 minutes
limtation, 3,080 Ib. per engine

at 7,050 r,pem, fOr continuous cruising
2,790 1b. per engine

Two Metropolitan-Vickers Beryl axial
flow | et engines Nos. 56 and 48.

at 7,750 r,p.m, for take-off, 5 mnutes
limitation, 3, 850 | b.

at 7,600 r,p,m, for clinb, 30 mnutes
limtation, 3,670 Ib.

at 7,400 r,p.m, for continuous cruising
3,400 Ib. per engine

over which tests have heen made
28%to 31.88% S.M.C,

/AFERNDIX 1
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APFEDIX T

GROWD ISFIECT O LIFT POR E,.6/l:, DT IED BY THE
"HTHOD OF i iICD 3

(1) ulfech of Lonpatudinal Induced Velocity

0 2
i 7
1 ] Mi
whe =R A )
herea ) oy {\,ﬂ + — - 1]
z

Tlean of stafic water line ind keel lains to rean height of

Wing = G.9" = '-S'
L = uspect Ratio = 5.1
3 = Sem = Span = 23,0

8 = 0,156

2
c . 80, = -0.0773 ¢

(11) Difect due to Reduction in Dowxmsh

C
S = - p° L
1 M )
there ) - 2 ¢
TA

o depsnds upon , = 0.3, for “vhica g= 0,37

. o o= C,0Z7%

<N

=
-

8]
roler

-0, 0574

(121) ®ffeect cue to dastcrtion of curveature of flov

50.2 = - B -é--
B depends upon —‘2-, = 1.56, for uh.ch B = 0.0265
C
525 - _0.0265 ‘2'1"

C
L
Tffect due to (11) and (1i1) := 82 = = (u+f) 3

. 0,037 + 0,0265 ¢ ’
o0 = - 7 L ,,50.:..3-03201'
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FIGS. 2 & 3.
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CA SYMBOL
k
‘ 4

N

A4+p DO <<

STATIC VALUES

C 2° 4° 6

C 414 | O 433 | O-446

C 457 | O 478 | O 490 MODEL ATTITUDES
C 476 | O 497 | O 513

o 8 \%Q - 12°
o 9 0434 | O 455 | O 468 FIGURES DENOTE = 4°
I O
(I

30 3s 4 0 4 5

20 2's
C
V/CAVZ

MODEL SCALE DRAUGHT MEASUREMENTS - LOW SPEED RANGE

'S O3



FIG. 6 .
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FIG. 7.
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FOREBODY STAGNATION LINE

FORWARD EDGE

CHINE S‘& 52= MAIN WETTED AREAS

53 = SPRAY WETTED AREA

OF SPRAY |
WETTED AREA
\

AFTERBODY STAGNATION LINE

| KEEL I KEEL |
! ¢, "l I 2

APPROXIMATE DRAWING OF QNE SIDE OF HULL BOTTOM, DISTORTED SO THAT VIEW IS EVERYWHERE PERPENDICULAR TO PLANE OF HULL
BOTTOM SURFACE.

| 2

SIA+ SIB_SI
\
Sig
2
\
3, S
S+
h (A 2 ="4
} 2 3 2
4 I— ¢ I

METHOD OF COMBINING WETTED AREAS IN ORDER TO DETERMINE MEAN WETTED LENGTHS

DIAGRAMMATIC VIEW OF MODEL HULL BOTTOM SHOWING WETTED AREAS, FLOW PATTERN, AND METHOD OF
COMBINING AREAS TO DETERMINE MEAN WETTED LENGTHS.

8 9OliJ



FIG. 9,

) 2"

M@ T~
FIGURES DENOTE 165 § e
MODEL ATTITUDES ﬁE

. |
I

2
& .
\VCA.,Z 025 020 015

MODEL SCALE WETTED AREA COEFFICIENTS, LOW AND HUMP
SPEED RANGE.



FIG. 10.
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FIG. 12 A.
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\\ | | E6/44 HULL TESTS
—
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FULL SCALE LIFT = DRAG CHARACTERISTICS.
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Repart Mo, F/Res/263A

MARINE ATRCRAFT EXPRRILENTAL BSTABLIS 300NT, FELITASTOWE, SUFTFULK.

TEST DATA FOR TOWING TANK AND FUIL SCATE T#SIS _TQ TRETERMIINE THE
“WATER DRAG OF 7Ho HUIL OF A 98l -TROPRLLMD FLLING BO. ' FIGHIER
(SDNC. B, 6/4k)

by

RV, Gigp
B.C. Xurn, Grad, R AO.S.
.I\.. ‘\rlSuell uC.

SUMMARY

This report lists the test data relevont to the towarg tank and

full scale tests t0 determine the water drag of the hull of a jet-propelled
flvang boat fighter, the results of which arc comparcd in M.A,E.E. Repart
¥/, Res/263
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1.  Introduction
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2.1. Model Scale Drag and Draught Measurenents
2.1.1. Low and Hump Speed Ranges
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2.2. Model Scale Wetted Area Measurenents
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1.  INTRODUCTICN

Thas report lists the test aata relevant to the towing tank
and full scale tests to determne the wmter drag of the hull of a jet-
mropelled flying boat fighter, the results of which are conpared in
MA E E ReFort F/Res/263, The data are divided i nt 0 groups corresponding
approximately to the various illustratzons in that report.

/2. TEST DATA



2, TEST DATA
2,1. ¥odel Scal e Drag and Draught Measurenents

2.1.1. Lowand Hump Speed Ranges

v Cpe A a R a R 1 ;
ft./sec | degt | 1| in,| b, ) A Co | G |CaZ/oy | cy/cyt
0 2 17.4| 3.48 | 0 0,414] O 0,799 | 0 0

0 2 19.3| 3,64 |0 0.43p 0 0.90:> | C 0

0 2 21,5 3,8 |0 0.457] 0 1,005 | C 0

0 2 23.7| &.,0C |0 0.4% © 1,107 | © 0
0 L L1, 264 |0 0.433 0 0.799 | 0 0

0 L 19,3 3.82| 0 0.45% 0 0.90:, | © 0

0 L 21,5 4.01 | 0 0.477 © 1,005 | O 0

0 L 0 0.456 0 1,407 | 0 0

0 6 A7,4| 24765 | 0 0L6| © 0,799 | 0 0

0 6 19.3] 3,93 | o 0.468 0 0.90:, | 0 0

0 6 21,5 k12 |0 0.490| 0 1,005 | 0 0

0 3 0 0,513 0 1,107 | 0 0
5.0 2 17.1] 3.76 | 1.42 0.448/0.083 | 0.79s! | 1.05(0.851 |1.17
5.0 2 19,3 3.96 | 1.53 0.471| 0.079 | 0.90¢ | 1.05/0,906 | 1.11
5.0 2 21.5| 4.14 (1,65 0.493| 0.077 | 1,00% | 1,05(0.955 | 1.05
5.0 2 23.7| 4.33|1.80 0.515| 0,076 1.107 | 1,05|1.002 | 1.00
5.0 L 17.1] 3.93 | 1.38 | 0,468| 0,081| 0.799 | 1.,05(0.851 |1.47
5.0 4 19,3 4.13 | 1.49 0,492| 0.077| 0,902 | 1,05(0.905 | 1,41
5.0 A 21.5| 4.33 | 1.59 0.515| 0.074 | 1,005 | 1.,05/0.955 | 1.05
5.0 L 23.7| 4.49 |1, 71 0.535| 0.072 | 1.107 | 1.,05|1.002 | 1.00
5.0 6 17.1| 3.96 [ 1,27 | 0.471| 0.074] 0.795 | 1.,050.851 |1.17
5.0 6 19.3 | 4.18 | 1,41 0.498| 0.073 | 0,902 | 1.05(0.905 | 1.11
5.0 6 21,5| 4.39 | 1.51 0.523| 0.070 | 1,005 | 1,05(0.955 | 1,05
5.0 6 23.7| 4.581.62 | 0.545 0,068 1.107 | 1,05(1.002 | 1,00
5.0 8 17.1| 3,97 [1.22 | 0.473 0,071 0.799 | 1.050.851 | 1.17
5.0 8 19.3| 4.09 | 1.35 0.487| 0.070 | 0,902 | 1,05(0.905 | 1.11
5.0 8 21.5| 4.39 | 1,44 | 0.523| 0.067 | 1,005 | 1.05|0.955 | 1.05
5.0 8 23.7 | 4.60 | 1.57 0.54,8| 0.066| 4,107 | 1,05(1.002 |[41,00
5.7 2 17.1| 3.84 | 1.95 0.457| 0.114 | 0.799 | 1.20(0.745 | 1.3L
5,7 2 2.28 0.482| 0.118 | 0.902 | 1,2000.791 |1.26
5.9 2 creu| weew | 2.57 0.507| 0.120 | 1,005 | 1,2.(0.808 | 1.2
5.7 2 19,3 | Lobky | 2.62 0.529(0.111 | 1,107 | 1,20(0.877 |1.1L
5.7 N 21,56| 8B.86 |1.94 | 0.474| 0,413 0.799 | 1.20(0.745 | 1,34
5.6 b 19.3 | 4.21 |2.21 0.501 0.415| 0,902 | 1.18]0.805 | 1,2k
5.9 L 21.5| 4.33 | 2,54 0.515| 0.118 | 1,005 | 1,24 (0.808 | 1.2,
5.8 4 23.7| 4.62 | 2,72 0.550| 0.115 | 1.107 | 1.22]0.862 | 1.16
5.6 6 17.1 | 4.04 |1.84 0.481| 0.108 | 0.799 | 1,18|0.758 | 1.32
5.7 6 19,3] 4.25 |2,Q4 0.506| 0.106 | 0.902 | 1,20/0.791 | 1.26
5.7 6 21,50 L.48 2,35 0.533| 0.109 | 4,005 | 1.20|0.835 | 1.20
5.7 6 23.7] L.69 | 2,56 0.558| 0.108 | 1,107 | 1.200.877 |1.14
7.7 b 15,0] 3.69 | 2.59 0.439| 0.173 | 0.701 | 1.62[0.517 | 1.93
7.7 L 1741 3.99 | 2.90 0.475 0,170 | 0,799 | 1.62[0,552 | 1.81
7.7 L 19.3] 4.13 [3.23 0.492 0,167 | 0,902 | 1,62|0.586 (1,71
7.7 A 24,5[| 4.33 |3.55 | 0.515|0.165 | 1,005 | 4,62|0.649 | 1.62
7.7 L 23.7"| 4.55 |%.57 | 0.542| 0,193 | 1,107 | 1.62|0.,649 |1.54
7.6 6 15,0 | 3.70 [ 2,35 | 0,440|0.157 | 0.701 | 1.60(0.523% | 1.91
7.6 6 17.1 | 3.96 | 3.62 0.471| 0.212 | 0.799 | 1.60(0.559 | 1.79
77 é 19.3| 4e19 | 3,78 | 0,499(0.196 | 0,902 | 1.62]0.586 | 1.71
7.7 é 21,5 4.39 | 4417 0.523] 0.194 | 1,005 | 1.62]|0.619 | 1.62
T4 6 23.7 | 4,60 |+.58 | 0.548| 0,19% | 1.407 | 1.56|0.674 | 1.48
7.7 8 15.0| 3.65 | 2,26 0.435[0.151 | 0.701 | 1.,62|0.547 |1.93
7.8 8 17.1| 3.89 | 2,61 0.463| 0.153| 0,799 | 1.64|0.545 | 1.83
7.8 8 19,3 | k.15 [ 3.78 0.494) 0.196 | 0.902 | 1.64]0.579 | 1.73
7.7 8 215 k.34 [4,06 | 0.517[ 0.189 | 1,005 | 4,62(0.619 | 1.62
7.7 8 2347 | 4458 [ L.33 0.545} 0,183 | 1,107 | 1.62|0,649 | 1.5

/40,2




| - T
@y A a || r a R |iy
degs I'b in 1b. b "5 Ca Sy 19,/ Cv
3 5.0 | 3.46 | 3,69 | o0.412 | 0.2146 | ,701| 2,15| 0.389
3 17,1 | 3,79 | .22 | 0.451 | O.ZRF ] 0,799 2.45| 0.L16
3 19.3 1 599 | 6u8n | 075 (3390 0uan2| 2,15 0.6
5 M0 k26 | 887 | euol0 | 0,220 1,005 2,15 0,405
3 23.7 | 4.17 | 7.14& | 0.532| 0.301 1.107 | 2.13| 0.49%
L 15.0 | 3.43 | 3.31 | ©,.08| 0.226 | 0,701 | 2.15
& 17.1 3.73 3.56 | O,L4k. | 0.232 1 0.799 | 2.15
4 19.3 | 4.02 | 4.72 | 0.479 | ©.,245 | 0.902 | 2.15
4 21.5 | .33 | 7.00 | 0,515 | 0,326 1 1.005 2,15
L 23.7 | 4.47 | 7.29 | 0.532 | (,308 | 1.107 2.15
5 15,0 | 3.40 | 3.01 | 0.405 0.201 0.701 . 2.13| 0.39%
5 17.1 | 3.77 3.59 | 0,4 | 0.210 | 0,799| 2.13| 0.420
5 IY.3 | Lt.04 | &.24% | 0.481 | 0.220 | 0,302 2,13 0,446
5 21,5 | Lt.29 | 5.10 | 0.511 | 0,237 | 1.005] 2,13| 0. 466
5 23.7 | 4.53 | 6,2 | 0.539 | 0.263| 1.107| 2.13| 0.494
7 15.0 | 3.35 2,70 | 0.399 | 0.180 | 0.701| 2.13| 0.393
17.1 | 3.69 | 3.5 | 0.439 0.196 0.799|2.13| 0.420
3 19.3 | 3.91 3.31 | 0.465 | 0.203 0.902| 2.13| 0,4L6
7 21.5 | 4.03 | k.32 | 0.480 | 0.202 1.005 | 2.13| 0.466
7 23.7 | 4.39 | L,8L | 0.523 | 0,204 | 1.107|2.13| 0.49
9 16,0 | 3,28 | 2.64 | 0.390 | 0.174 | 0.701 | 0.20| 0.L1.19
9 17.1 | 3.56 | 5,09 | 0,L2y | 0.181 | 0.799 | 0,20| 0.147
9 19,3 | 5,80 | 3.43 | 0,452 | 0.181 | 0.902 | 0.20| 0.470
9 21.5 | 4.03 | 3.92 | 0.,LB0| 0.182 | 1.005| 0.20| C.491
9 23.7 | 4.22 | 4.37 | 0,502 | 0.184 | 1.107| 0.,20| 0.516
6 15,0 | 3,16 | 3.47 | 0.376 | 0.231 | ©0.7¢1 |2.57| 0.326
6 17.1 | 3,01 | 4.27 | 0.406 | 0.250 | 0.799) 2.57| 0.348
6 19.3 | 3.70 | 4.97 | 0.440 | 0.258 | 0.902 | 2.53| 0.375
6 21.5 | 3.89 | 5.86 | 0.463 | 0.273 | 1.005| 2.53| 0.396
6 23.7 | 4.13 | 6,79 | 0,492 | 0.286 | 1,107 | 2.53| 0.416
12.3 8 15.0 | 2.91 2,9 O.5,6 | 0.197 0.701 | 2.59| 0.223
12.3 a 17.1 | 3.15 | 3.80 | 0,375 | 0.222 | Q.795| 2.55| 0.345
12.3 8 19.3 3.31 L,58 | 0.39h | 0.237 | 0.902 | 2.59| 0.367
12.0 8 21.5 3.73 5,45 | 000 | ¢.253 1,005 2.53| 0.396
12.0 8 23.7 | 3.88 | 6,07 | 0.462 | 0.256 | 4,107| 2.53| 0.4.16
12.2 10 150 | 2.70 | 2.93 | 0.0521 | 0.195 | 0.701 | 2.57| 0.326
12.2 10 17.1 | 2.99 | 3.53 | 0.3%56 | 0.206 | 0,799| 2.57| 0,348
12.2 10 19.3 3.20 | 4.13 | 0,331 0,214 | 0.902| 2.57| 0.370
12.2 10 21.5 | 3.4 | L.39 | 0.406 | 0.227 | 4,005| 2.57| 0.390
12.2 10 23.7 | 3.71 5,60 | 0.ul2 | 0,238 | -1.107| 2.57| 0.409
11.8 12 15,0 | 2.52 | 3,30 | ¢,3C0 | 0.220 | 0.701 | 2,48
11.8 12 17.1 2.76 3.76 | 0,329 | 0.220 | 0.799| 2.48
11.9 12 19.3 | 3.01 | 4,15 | 0.358 | 0.215 | 0.702] 2.51
12.0 12 21.5 3.2 | 4.79 | 0.386 | 0.223 | 1.005| 2.53
11.9 12 23.7 | 3.51 | 5.18 | 0,418 | 0.219 1.107 | 2.51
13.1 9 15.0 | 2.58 | 2.78 | 0.307 | 0,185 | 0.701| 2.76
13.2 S 17.1 | 2.8 | 3.36 | 0,338 | 0.196 | 0.795| 2.78
13.2 9 19.3 3,490 | 4.22 | 0.379 0.219 0.902 | 2.78
13.2 9 21.5 345 | 5,10 | 0,411 0.237 | 1.005 2.78
13.7 9 23.7 3,63 | 6.06 | 0,b32 | 0.256 | 1.107|2. 88
14.3 Il 12.9 1.89 2.74 0.225 0.212 | ©,6G03| 2,01 0.258
14.3 11 15.0 | 2.09 3.18 | ¢.249 | 0.212 | 0.701| 3.01 | 0.278
14.3 11 17.% | 2.33 | 3.67 | ©.277 | 0.215 | 0,799| 3.01 | 0.297
14.3 11 19.3 257 | 4,12 | 0,206 | 0.213 | 0.902| 3.01 | 0. 316
14.3 1 21.5 279 | 4.67 | 0.332 | 0.217 | 1.005 3.01 | 0.333
14.3 I 237 | 3,09 | 5.43 | 0.2(8 | 0,279 | 1.107| 3.01 | 0.350
14.3 13 12,9 | 1,73 | 5.44 | ©.206 | ©.2h1 | 0.603| 3.01 | 0.258
14.3 13 15.0 | 1.90 | 3.67 | 0.226 | 0.245 | 0.701| 3,01 0.278
14.3 13 17.1 2.11 |4.16 | 0.251 0.243 | 0.799| 3,01 0.297
14.3 13 19.3 | 2.29 | 4.65 | 0.273 | 0,241 0.902| 3.01 | 0,316
14.3 13 21.5 2.56 5.37 0.305 | 0.250 | 1.005| 3.01 | 0.333
14.3 13 23.7 | 2.75 | 5.70 | 0.327 0, 2k1 1.107| 3.01 | 0.350
14.4 15 12.9 1.56 | 3.45 | 0.186 | 0.267 | 0.603| 3.03| 0.256
14.4 15 15,0 | 1,73 " 4.00 | 0.206 | 0.267 | 0.701 3.03| 0.276
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v k A 4 R
ft./sec | adeg: | |b. in. |'b.
h 15 17.1 1,90 | 4.67
b 15 19.3 | 2,06 | 5,19
14.4 15 | 24,5 | 2.26 | 5,8k
14.2 15 23.7 | 2.56 | 6,60
16.7 12 12.9 1,56 | 3,02
16.7 12 15.0 | 1,66 | 3.45
16,7 12 17.1 | 1.7 | 3.95
16,7 12 19.3 | 1,96 | holdy
16.7 12 21.5 | 2,44 | 5,06
16.7 12 23.7 2,29 | 5,50
16.7 14 12.9 | 1,48 | 3.42
16,7 | 14 | 15,0 | 1.59 | 3.95
16.8 14 19.3 | 1.83 | 5,08
16,8 14 21.5 | 2,03 | 5.60
16.8 1k 23 7 | 2.41 | 6.18
16.8 16 12.9 | 1.40 | 3,73
16.8 16 15.0 | 1.50 | 4.31
16.8 16 17.1 | 1.61 | 4.90
16.8 16 19.3 1,72 | 5.48
16.6 16 215 | 1,87 | 6.32
16.6 16 23.7 | 2,01 | 6.9
19.0 12 12,9 | 1.44 | 3.05
19.0 12 15.0 | 1.53 | 3.45
19.0 12 17.1 1,63 | 3,99
19.0 12 19.3 | 1,70 | 4.41
19.0 12 21.5 | 1.78 | 5.07
19.0 14 12.9 | 1,38 | 3,50
19.0 14 15.0 | 1,48 | 3.97
18.9 14 17.1 | 1.56 | 4.50
18,9 1 19.3 | 1.64 | 4.97
18.9 14 21.5 | 1.75 | 5,70
18,9 16 12.9 | 1.34 | 3,80
18.9 16 15.0 | 1.42 | 1.38
19.0 16 17.1 1,51 | 5.08
19.0 |16 | 19.3 | 1,57 | 5.66
19.0 16 21.5 | 1,67 | 6,0
21 .4 11 10.7 .21 2.30
21.4 11 12.9 | 1,31 | 2.75
20.9 Ii 15.0 | .41 | 3,15
20.9 11 17.1 | 1.48 | 3.59
21.2 11 19.3 | 1.55 | 4,09
21.2 11 21.5 1,63 6.57
21.4 13 10,7 | 1,18 | 2.71
21.4 13 12.9 | 1.2 | 3.25
21.4 13 15.0 [1.35 | 3.78
21.4 13 17.1 [ 1.43 | &.21
21.4 13 19.3 | 1,50 | 4,82
21.4 13 21,5 | 1.57 | 5.34
21.5 15 10.7 (1,12 | 3.07
21.5 15 12.9 |1.22 | 3,66
21.5 15 5.0 [1,30 | %.28
21.5 15 171 [1.38 | 6.85
21.5 15 19.3 | 145 | 5.50
21.5 15 a.5 |[1.50 | 6.02
23.5 8 10,7 | 1.21 1.81
23.5 8 12.9 | 1,29 | 2.12
23.6 8 15,0 | 1,37 | 2,50
23.6 8 17.1 [ 1.4 | 2.80
23.8 8 19,3 | 1.47 | 2.15
23.8 8 21,5 | 1.60 | 3,63
23.8 10 10.7 | 1,15 | 2,13

oo

Moty creeen =

0.226
On 21"5
0.26

0.305
0.186
0.198
0, 20L
0.233
0.255
0.273
0.176
0.189
0.201
0.218
0.52
0.251
0.167
0.179
0.192
0.705
0.223
0.239
0,171
0.182
0.194
0.202
0.212
0.164
0.176
0,186
0.195
0.208
0,160
0.169
0.130
0,187
0.199
0.144
0.156
0.168
2,176
0,145
3.194
0,140
0,148
3,167
2,170
3.179
3,187
3.133
3.145
2.155
3.164
1.173
2,179
J. 1L
3.154
D.163
3,171
2,175
2,190
0,137

0.799
0.502
1,005
1.107
0.603
0.701
0.799
0.902
1.005
1.107
0.603
0,704
0.799
0,502
1.005
1.107
0.603
0,701
0.799
0.902
1,005
1,107
0.603
0.701

: 04799

0.902
1.005
0.603
0.701

0.799
0.902
1.005

0.603
0.701

0.799
0.902
1.005

0.500
0.603
0.701

0.799
0.902
1,005
0.500
0.603
0.701

0.799
0.902
1,005
0.500
0.603
0.701

0.799
0.902
1,005
0.500
0,603
0.701

0.799
0.902
1.005
0.500

-
o |g/oy
3.01 | 0.295
5.03| 0,313
3.03| 0,331
2.99| 0.352
3,52 0.221
3452 0.238
3.5:| 0.254
J.521 0,270
3.%2| 0,285
3.521 0.299
3.52| 0.221
3,521 0.238
3. % | 0.253
3.54.| 0.268
3.54 | 0.283
3.54 | 3.297
z, 3.219
3.541| 3.237
3.54 | (3.253
3.5)4.( e 268
.48 | 0,287
3,49 | 0,301
4,00 | 0,104
4.00 | (1.209
4.00 | (1.223
4.00¢| 2,237
4.00¢| 3.251
4.00 | 0.1%%
4.00 | (1.209
3.98 | (1.225
3,98 | (1.739
3.98 | (1.252
3.98(1| 3.195
3.98 | 13.210
.00 | 3.223
4.00,| 3.237
bo00 | 0,254
b.51 | 0,157
4.51 | 3.172
b0 | ,3.190
440 | 3.203
hok€ | 13,213
heleb, | 3.225
4.51 | 0,157
6.51 | B8.172
h.51 | (3.186
4.51 | 0,198
ho5% | 3.211
he51 | 3.222
k.53 | 0,156
Lo53 | 3,4
he53 | 0,185
LoB3 | (1.197
he53 | D.210
L.53 | (3.221
4.95(| 1.143
4.95!| 2157
4.97 | 0,168
4.97'| 2,180
5.01 | 3.190
5,01 | 3.200
5.01 | 3.141
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V o A a R R 1
ft./sec. | aegs | 10 | in | Iv. 5 A O | O CA%/CV v/
23.8 10 12.9 | 1.22 | 2.56 | 0,145 | 0,198} 0.603 | 5.01 | 0.155
23.8 10 15.0 | 1.35 | 3.01 | 0.161 | 0,201] 0.701 | 5.01| 0,167
23.8 10 17.1 | 1.38 | 3.32 | O.464 | 0,19%} 0,799 | 5.01} 0.478 .
23.8 10 19.3 | 1.41 3.77 | 0.168 | 0,195} 0.902 | 5,01} 0,190
23.8 10 21.5 | 1.49 | 4.17 | 0.177 | 0.494} 1,005 | 5.01 | 0,200
23.8 12 10.7 | 1.08 | 2,49 | 0.129 | 0.233| 0,500 | 5.01 | 0.141
23.8 12 12,9 | 1.18 | 3.03 | 0.140 | 0,235| 0,603 | 5,01| 0.155
23.8 12 15.0 | 1,28 | 3.57 | 0.152 | 0,238} 0,701 | 5,01} 0,167
23.8 | 12 17.1 | 1.34 | 3.97 | 0.160 | 0.232] 0.799 | 5,01} 0,178
23.8 | 12 | 19.3 | 1.38 | 4.45 | 0,164 | 0,231} 0.902 | 5,01| 0,190
23.8 12 | 21.5 | 1.45 | 4.93 | 0.173 | 0,229} 1.005 | 5.01 | 0.200

/2.1,2, Planing Speed Range




2.1.2. Planing Specd Range

v a A a R a R c o 0,2
‘tu/sec. || acgd .| n.| .| T e v o
1y
25.1 L 1,55 | 0,67 | 0.3 | 0.083 | 0.219|0.072 | 5.28 | 0.051
25.1 b 1,85 0,71 | 0.40 | 0.085 | 0.216 | 0.086 | 5,28 | 0.056
25.2 L, 2.25| 0.74 | 0.49 | 0,088 | 0.21% | 0.105 | 5.31 | 0,061
24.8 3.00| 0,83 | 0.64 | 0.099 | 0,243 | 0,140 | 5.22| 0.072
25.1 4 3.90| 0.94| 0.88 | 0.112 | 0,226 (0,182 | 5.2% | 0.081
25.1 A 6.10 1.12 | 1.26 | 0.133 | 0,207 | 0.28 5.28 | 0.101
25.1 L. 9,55 | 1.3k | 1.77 | 0.160 | 0.185 | O,L4 5.28 | 0.126
25.1 L | 13,80 | 1.52 | 2.35 0.181 0,170 | 0,645 | 5.2% | 0.152
25.1 4 | 24,6 2.21 | 5.06 | 0.263 { 0,238 |4,15C | 5.2% | 0.203
25.1 4 | 38,40 | 3,26 |15.56 | 0,388 ' 0,L05|1.794 | 5.2% | 0.254
25.1 1.55| 0,57 | 0.29 | 0.068| 0,187 | 0.072 | 5,28 | 0.051
& Vo 0,056
25,0 6| .85 | 0,64 | 0,40 | 0,760 | 6.178 | 0.065 | 5.26 | 0,04
25,4 6| 3,9 | 0,78 | 0.4% | 0.086 | 0,160 | 0.140 | 5,28 | 0,074
25.1 6.10 0.65 | C.095| 0.167|0.182 | 5.2% 0.081
25.1 ) —e-v | 0.99 0.97 | 0.118| 0,159 0.285 | 5.28 | 0,1
24,6 6 9,55 | 1.18 | .40 | 0,140 | 0,147 | 0.446 | 5.18 | 0.129
25,0 6 | 13.80 | 1.39 | 2.00 | 0,165 | 0,145 0,645 | 5,26 | 0,153
25.1 6 | 24.60| 1.80 | 3.82 | C.2tL | 0.155| 1.150 | 5,28 | 0.203
25.1 6 | 38.40 | 2.73 | 8.09 | 0.325| 0.211 | 1.794 | 5.28 | 0,254
25.0 8 1,L0 | 0,47 | 0.28 | 0.056| 0,200 | 0.065 | 5.26 | 0.04%
25,0 8 1.55.| Q.48 | 0.29 | 0,057 | 0.187|0.072 | 5.26 | 0,051
25,0 E 1,85 | 0.55 | 0.38 | 0.065| 0.205|0.086 | 5.26 | 0.056
25,1 8 2.25 0.59 | 0.43 | 0.070| 0.191 | 0,105 | 5.2% 0.061
25.1 8 3.00| 0.65| 0.52 | 0.077 | G,173|0.140 | 5.2% | 0.071
25.2 8| 8.20| 0.8 | 0.6 | 0.086| 0.175fQ,285 | 5.31 | 0.080
0.101
25.2 955 | 1,09 | 4,68 | 0.130| 0.176 | 0.446 | 5.31 | 0,126
25.1 81 9.55| 1,09 | 1.66 | 0,130 | 0.174 | O 46 | 5,28 | 0,126
24.9 8| 13.80| 1,29 | 2.33 | 0.154 | 0.169 | 0.645 | 5.2k | 0.153
25.0 8 | 24,60 | 1.63 | 4.13 | 0,194 | 0,168 | 1,150 | 5.26 | 0.204
25,0 8 | 38.40| 2.21 | 6,70 | 0.263| 0.174| 1.794 | 5.26 | 0.255
25.1 10 1.55| 0.47 | 0.45 | 0,056 | 0.290 | 0.072 | 5.28 | 0.051
25,1 10 1,85 | 045 | 0.47 | 0.054| 0.254 |0.086 | 5,28 | 0.056
25.0 10 2.25 | 0,50 | 0.51 | 0,060 | 0.227]0.105 | 5,26] D,062
25.0 10 3.00 | 0.59 | 0.6k | 0.070| 0.213 |0.140 | 5.26{ 0,07
25.2 10 3.90 | 0.64 | 0,8 | 0.076| 0.208| 0.182 | 5.,31] 0©.080
25.2 10 6.10 | 0.81 | 1.27 | 0,096 | 0.208|0.285 | 5.31 | 0.101
25.2 10 9.55 | 0.99 | 1.95 | 0.118| 0.204| O,446 | 5.31 | 0.126
25.3 10 | 13.80 | 1.09 | 2.79 | 0,130 | 0.202| 0.645 | 5.33 | 0.151
25.3 10 | 24.60| 1.49 | 4.85 | 0.177 | 0,197 | 1,150 | 5.33 | 0.201
25.3 10 | 38.40 | 1.94 | 7.71 | 0.231 | 0.201 | 1.794 | 5.33 | 0,251
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2,2 10DGL BCATE WOTTeD ARCA MEACUREMENTS (CONTD .)

t 3 ! i | . i
VAR [ S A W !{1 ‘2 f3 hils | % |5 I6s | 4 15 | 45 + 15 | 4 d1 ' dalds|N |5 apjcg (Y | cL catioy) cyfe
ftfsec | dega| iboy In,! in, §in, | in. in, In, [ in. In Vin, | s4.n.| sq.1r sq.%w. st In | sq.in, | sq.in,| deg, deg.l d?g. déi in. | sg.in, b '
i | ! !
Moos ' z

151 | 11 12,001,67; 955 + 1.7 3+ 7,05 = - | 25108 | 12.8 - - |38.5|84,0] + = [ 0. | 31,2 [0.199 0.442)0,82{ 0,561 3,18]0,236 | 4.25
15.4 |11 |18.0 2.17(12.8 !+ 4.9+ 10,2 | = - | k23| 1.2 | 12.8 - - {ho.5187.5] + - | 351 | k5. |0.258 o.su;gnos 0.8k41 g.zh 0.5%3 353

15.3 | 11 [24.0]2.83[1643 |5.9 | 8.6 |4.O Pt | ~ = | 58,5 2.7 | 13.1 - - - In20l9t.5] 2k | = | 0.9 | 62.6 |0.3370.88711.62) 1,121 3.22{0.329 | 3,04
15.1 13 (12,012,637 3.15/8.5]1.3 |99 16,3 | ~ -1 21,9 575 | 12.0 - - {u6.0l96.5]1 26,5 | = [ 1.3 | 27.2 |0.194 0.38611.06|C.561 3.18/0.236 | 4.25
15.0 | 13 |[15.,0]2,06[10.45|8,6 | 3.65[6.0 |84 | ~ “ | =] 37| 59 | 11,5 - = (7.0 9h,5]26,5 | =~ | 1.3 | 37,8 |0.2450.5%(1.27|0.801 3,16]0,290 | 3.L5
15.2 | 13 |24 2:172 13,1 19,0 16,2 [6.4s §1,4 | = - | B5.8 | €6 | 12.5 - - 4651980126, | - | tQE | 51,7 (0,308 0.73311.5511.121) 3,2010.331 | 3.02
15.4 | 15 [12,0[1 6.6581.5 | 0,5517.1 1545 8,6 = 166 9.5 | 11.6 2,0 - - Ist.5]03,5]120.5 | 3.5 2,60 | 24,9 0,174 0.353{1.27]0.561) 3.24{0.231 | Kh.33
15.3 | 15 {18,001.84] 8.5 M.3 12,35|7,2|7.8 | 8.4 =~ | 15.2| 9.5 | 12.9 [1.5 - -~ |ssh09.5] 21,5 | 0.5 1.6 2.9 [0.219 0.46611,3610,841) 3,22]10,285 | 3.51
15.4 15 124,0)2,36|10.6 11,3 [ 4,9 18,7 I0,2 - ~ | 36.0| 1,5 | 12.7 - - = |55.5112,5] 14.5 = | 2.0 L | 0.28110,60911.65| 1121 3,240,327 | 3.06
19.8 | 12 {10,0]1,22] 6,550 = |} = = (43 } « JL.55 = | 13.4| = 1104 - - |L2.0] 89,0 - 1.5 | 0,105 0,20510,5110,467) 1,17|0,064 | 6,10
a.1 12 [16,0j1,46] 7.85) = {03 |~ 157 | = ~ 1 18,5 13:0 - - |u1.5]93.0 - 20,0 | 0,174 0.283C,61|0.748 L.23|c.20h | 4.89
198 | 12 [22,0]1.76] 9.25) =~ [1.25| = |70 | = |- - | 254 13.95 - - [39.5]91.5 - 27.1 |0.210{0.38410,7111,028 170,243 | 411
20.0 | 14 }10,0)1,16( 5.45]5,8 1 = 3840 | = j4.25( = | 10,4225 | 11.7 - - |47.0ho1007.5 = | 77 11.8 | 0,138} 0,167{0,6810.L67 L, 21{0.162 | 6,16
19.5 | 14 [16.001,46] 649 |5.9] = 14405 5.,85] = = | 15,7 § 27 13.9 - - |45.0100,514.5 - | .3 18.4 | 0.1 0,261]0.7810.748 h,11]0,210 | L.75
20.2 | 14 |22.1]1.64|7.6514.971,05|3.146,7 | = - | 204[°.65 | 13.55 - - |48.0106.5 0.0 - | .69 | 21.5|0.195[0.305[0,76[1.033 4.25{0.239 | 4.18
19.9 16 [10.0[1.08]4.5 [0.3| = [64953.55]8.1 |39 | = 7.9 15 11,0 | 14 - = 52,0 |107.0 [23,5 L] 61 14.7 |0,129{ 0,208[1.31}0.L67 L.19]C.163 | 6.13
20.0 16 |16.0[1.39|5.75]9.8.} = l6.4(5.2 }7.855 4.9 | = | 12.5] W2 13,0 | 1.3 - " 51.0 [111,5PR,0 | 2.5 .48 17.9 |0.16500.26411,13]0.748 L.21|0.205 | 4.87
20.0 | 16 l=2,0)1,58! 6,65/9.79 0.65[6,1 15.8 | 7.1 - | 16,8/ w8 12.2 | 1.1 - - |52,0108.0 20,0 L W 21.5 0,188} 0.305[1.12|1.028 L.21]0.241 4.15
25.1 L | 1.500,66]875 « | ~ | = | = - 2,2 |59 8,5l 5.4 - ~ 114.0]23.5 - - 13.3 |0.079{ 1.182(0,67]0.070] 5,28/0.050 | 19.96
25,0 ol 90)1,27(17.9 | = [1.25] = |6.2 | - - | .G 12:6 - - |17.5]|27.0 - 5.3 |0.15110.77011.3170.4211 5.26]0,123 | §8.1%
25.0 b | S.0(1, 271173 - o7 - |75} - - | 409 18.5 - - |13,0|35.0{ = - 55.9 | 0,151} 0.793]1,11]0.Lk21] 5.26]0,123 | 8.1
24.6 L |21,0|2,03 (21,7 | = |11.45] - N16,65) = = 1 T1.9 12,65 - - |31,0]|61,0 - = 53,8 |0.242j0,18811,9210.981}5,18{0,191 5.23
24,9 4 [38.0/3,21(26,0 | = [8,5] - 2.2 | - - | - {2256 8.6 - - |LW3.5| 7.5 - | = | 1141 |0.38211.617}2.56]1.778 5,24)0.254 | 3.93
25,0 6 - - | = - |z 5,59 L.8 3.5 - - 23,0 41,0 - - 0.,067tC,103104510,070} 5.2610,050 § 19.88
2h.2 6 | 9,005 L6/1555( = [ = | = (3.3 | « [M465 = § 25,8 10.8 - - 124,01 39.0 - - 3::: |0.138j 0.k41]0.85]{0.4211 5,10]0,127 § 7.87

25.1 6 [21.0/1.67 [15.65| = |3.2 | = |8.15| = - | 3.3 12.6 - - 125.0|45.0 - - 51.5 0,199|0,731]1.17]0,981 5.28{0.188 | 5.33
25.0 6 [38.0(2,60p1.1 | = |[2.05( = 7.5 | = - | 78.4 12.7 - - |36.,5]|76.5{ = - - 82,2 [0.310{1,16511,95(1.776| 5.26{0.253 | 3.95
25.0 8 - | - - 1,9 |55 3.1 2.65 - - « 133,5]55.5 - - 4.4 |0 Pl6|0,06210.2950,070] 5.26]0.050 | 19.88
25.0 § | wisfontuisr| = [ & [ [2.0 | = (&0 ] -1 141 9.1 - = [30.0]53.0 - - 18.6 |0.127{0.26h jo M50 h21i5.26(0.123 | 8.1

25.1 8 [21.0|1.590111.15) = | 1.15| = |6.1 - - 28.3 12.2 - - - 31,5 | 61,0 - - 33.9 | 0,177 0.480]0.8210,981! 5,28|0,188 5.33
25.0 g 3 - |6.3|= [11.85 | - -] 5.1 13.3 - - 23.0 | 70.5 -l - 57.5 |0.26010.815|1.3051.776{5.26{0,253 | 3.95
5.0 | 10 [38:012,1815,B| « | & [ = [« | - |t.8155] 23 2,2 - - |38,0|67.0 - - 2,9 |0.054{ 0,041 §0.2!110.070} 5,26[0.050 | 19.88
250 10 9.,0/0,99| 6,15 = - = [2.05] - |3.65 - 18,0 9,1 - - 36:0 [ 70:0 - - 12,9 | 0.118]0,18310.3810,42115,26(0,123 8.1
2h,7 10 [25.0/1.54]| 9.6 | = » 6.05| = - 26.0 11.0 - - 39,0| 76.5 - = 22.2 0,183 040|075 11,168 5,20{0.208 L.81
25,0 10 [38.0[1,9712.1 | = |1:: |« |9.05| = - 38.5| = 11.9 - - {h0.0] 82,0 - - 40.6 | 0.2350,57511,01 {1,776 5.2610.253 | 3.95

1
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2.3. Model Scal e 8kin Friction Coeflicients

0

0

1

0

0

1,85 | 0.38 | 0.12 0
2.25 0.43 0.11 0.08

0]

0

0

0

0

0

% A G L —

degs b, ﬁ; %t; s x 105 | Gy ¢/ | 10
4 1.55 | 0,34 | 0.23 0.20 93 0.051 3.68 0.
b 1.85 | 0.40 | 0.27 0.22 L0, | 0.056 3.725 1,
IR 2.25 | 0.49 | 0,33 0.26 16 | 0.061 3.75 1,
L 3.00 | 0,64 | 0,b3 0.35 07 | 0.072 0,85 1,
4, 3.90 | 0.88 | 0.605 | 0.46 20 0.081 0,975 1,
4 6.10 | 1.26 | 0.83 0.66 10 | 0.101 1,16 1.
L 9.55 1.77 1.10 0.82 23 0.126 1,38 1.
L 13.80 | 2.35 | 1.38 0.92 .50 | 0.152 1.55 2.22
b 24,60 | 5.86 | 4.125 | 1.26 46 | 0.203 2,075 2.965
6 1,55 | 0.29 | 0.13 0.11 .90 | 0,051 0475 | 0.68
6 1.85 | 0,32 | 0,13 0.11 .88 | 0.056 3.475 0
6 2.25 | 0,40 | 0.16 0.145 91 | 0.061 0,515 0
6 3,00 | 0.48 | 0.165| 0,17 62 | 0.071 3.56 0
6 3,90 | 0.65 | 0,24 0.20 ,99 | 0.081 0.62 0
6 £,10 | 0.97 | 0,33 0.315 76 | 0.101 0.75 1.
6 9.55 | 1.40 | 0.41 Ou45 .51 | 0.129 0.86 1
6 13.80 | 2.00 | 0,55 .58 .59 | 0.153 1,00 1
6 24,60 | 3.82 | 1.23: .82 .53 | 0.203 1.28 1
6 38.40 | 8,09 | 4.05 .20 .65 | 0.254 2,05 2.
8 1,.0 | 0.28 | 0.08 ) 14 | 0.048 0.33 0,47
8 1.55 | 0.29 | 0,07 .06 88 | 0.051 0.33 047
8 57
a
8
8
a
8
8
8
8
8

o
(o]
NNONNNNNWOONN SR NRPRPRPNNNPRPNUN-R,R, >RPRP 2RO MNNNDNNNN N

25 | 0.061 0.385 0.555

3,00 0.52 | 0.10 .10 62 | 0.071 c.415 0.59

3.90 | 0.69 | 0.14 .12 9% | 1,080 0.44 0.63

6.10 | 1.07 | 0.21 .18 92 | 0.101 0.52 O 7k

9.55 1.68 | 0.33 .27 04 | 0.126 0,615 0.88

9.55 | 1.66 | 0.315 .27 .94 | 0.126 0.62 0.89

13.80 | 2.33 | 0,39% .38 .75 | 0.153 0.725 1.04

2,60 | 4.13 | 0,67 0.55 03 | 0.204 0.935 1.34

38,00 | 6.70 | 1.275 | 0.83 56 | 0.255 1.37 1.96

10 1.55 | 0.5 | 0.17 0.05 07 | 0,051 0.225 0.32

10 1.85 | 0.47 | 0.14 0.04 40 | 0.056 0.22 0.32

10 2,25 | 0,51 | 0.11 0.05 60 | 0.062 O¢2h 0.34

10 3,00 0.64 0.11 0.07 60 0.071 0.25 0.36
10 3,90 | 0.81 0.12 0.08 45 0.030 0.26 0
10 6,10 | 1.27 | 0.19 0,125 58 | 0.101 0,31 0
10 9.55 | 1.95 0.26 0,19 35 0.126 0.375 0
10 13,80 | 2.79 | 0.35 0.22 70 | 0,151 0425 | ©
40 2,60 | 1,85 | 0,50 0,38 17 | 0.201 0.70 1
10 38. 40 7.71 0.92 0.56 2.73 | 0.251 1,00 1

0.056 0.375 0.535

(V ¥ 25.1 f+,/sec,

/2 k.
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2. 4. Estimates of T'ull Scal e Resistance

o v |ez/e | - . o | R | @ 6. |R
asga | to.fsec.| * V| cRIm“é Mooy | o :Cl';jo3 ® /s
& 25.1 0.051 |0.73 | 1.03 0.219 1.86| 2.79 | 2.50 |0.19 | 0.267
L 25.2 0.061 0.80| 1.14 0.218 1,90 | 3.08 | 2.46 | 0.2. |0.255
L 25.1 0.081 |[1.00 | 1.42 0.226 2.07 | 3.84 | 2.37 |0.48 |0,248
A 25.1 0.126 | 1,37 | 1.94 0,185 2.31 | 5.2 | 2.27 |0.83 |0.183
4 25.1 0.152 |1.55 | 2.15 0.170 | 2.37| 5.81 | 2.23 |0.94 |0.16:
6 25.1 0.071 | 0.51 | 0.72 0.160 1.91 | 1.35| 2.63 |0.16 | 0.183
6 25.1 0.081 |[0.57 | 0.81 0,167 1.86 | 2.18 | 2.59 |0.21 |0,190
6 25.1 0.101 | 0.70 | 0.99 0,159 1.85 | 2.68 | 2.50 [0.33 |0.180
6 2.6 10,129 |0.81 | 1,12 | 0.147 1.89 | 3.02| 2.46 |0.44 | 0.162
6 25,0 Ce153 | 0.95 | 1.3k O 1.5 2.03 | 3.62 | 2.40 |0.56 | 0.154
6 25.1 0,203 |1.27 | l:00 0,155 2.21 | 4.86 | 2.30 |0.79 |0.156
8 25.1 0.053 |0.,51 | 0.44 0.223 5,03 1,19 | 2.87 |[0.075]|0.219
8 25.0 0.048 |0.27 | 0,3u 0.200 3.48 | 1.03 | 2.92 |0.06 |0,190
8 25.1 0.071 |0.37 | 0.525 | 0.173 2.40 | 1.42 | 2.78 |0.11 |o0.181
8 25.2 0.100 |0.51 | 0.725 | 0.175 1.91 1.96 | 2.63 |0.20 | 0.189
8 23.5 0.143 |0.66 | 0.875 | 0.169 1,84 | 2.36 | 2,56 |0.32 | 0.180
8 2h.9 0.153 |0.72 | 1.01 0,469 1,85 2.73 | 2.50 |[0.39 |0.180
8 23.8 0.190 |[0.85| 1.14 0,163 1.90| 3.08 | 2.46 |0.50 |[0.170
8 25.0 0.204 0,92 | 1.30 0.168 2.00| 3.51 | 2,40 |0.55 |0.173
10 25.1 0.051 [0.24 | 0.33 0.290 3.90| 0.90 | 2.99 | 0.0k |0.275
10 25.0 0.062 [0.25| 0.35 0.227 3.73 1 0.95| 2.96 | 0.05 |0.227
10 25.2 0.101 0.40 | 0.57 0.208 2.20 1.54 | 2.74 |0.13 |0.215
10 25.3 0.151 0.52| 0.74 0.202 1,90 | 2.03 2.62 |[0.23 |0.209
10 23,8 0.200 |0.69 | 0.925 | 0.194 1,84 | 2.50 | 2.52 |90.36 | 0,20k
10 25 3 0.251 |0,93 | 1.40 0.201 2.06 | 3,78 | 2.39 |0.56 | 0,204
10 12.2 0,328 |1.,70| 1.17 0.199 1,91 | 3416 | 2,44 |1 .00 | 0,204
10 12.2 0,392 |2.80 | 1.93 0.227 2.30 | 5.21 | 2.27 |1.45 | 0.224

/2.5
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2.5. Full Scale Aerodynanzec Characteristics
2.5.1. Aerodynamic Iaft and Drag (With around effect corrections)
. - 6a ! 2
Flight| Speed o gnee| V| % c, C%L%e" Ch
Ne, | Knots degs. | pecteq| 9€£S.| degs. rected
17 124.,0 2.7 1.6 | 0.700 0.0737
125.0 1,5 | 10.7 | 0.663 0.0720
135.5 5.0 5.9 | 0.593 0.0637
135.5 9.5 | 0.566 0.0636
153.5 2.7 7.2 | 0.468 0.0545
154.5 1.4 3.1 1 0.470 0.0536
18 117.0 3.3 7.8 | 0,742 0.0730
136.0 0.1 4.4 | 0.560 0.0620
158.0 0.1 4.4 | 0440 0,0546
158,0 2.7 0.0542
vor | vavon 0,0496
17680 0.2 %.6‘ .366 0,0496
A [ 15133
5&36 | 1145 | 7.0 | 11,5 0.857 0,0910
116,0- 7.0 | 11.5] 0,877 0.0875
122.0 Seke. 9.9 0.742 0.0770
125.5 | Lol 9.9 | 0,70k 0.0730
132.0 8.9 | 0.631 0.0670
133.5 4.7 9.2 0,622 0,067C
140,0 3.8 7.2 | 0,466 0.0660
152.5 2.7 6.6 | 0,424 0.0497
160.0 2.1 vev | vaspr 0.0520
167.0 1.8 L.3| 0.387 0,045C
6 0,175 110,321 | 3.68| 0.031 0.173
0.669 | 5.33 | 0,1335 0.355
8 0.5,0 [0.990 | 7.01 | 0.291 0.517
10 0.725 |1.330| 8.67 | 0.525 0, 68l
12 0.910 [1.670 | 10.33 | 0.827 0,846
14 1.090 [1.998 | 12,00 | 1.186 0.998
16 1.275 |2.335| 13.66 | 1.622 1,150
18 1.460 |2.675| 15.32 | 2.135 1.296
20 1,665 [3.015| 16,98 | 2,700 1.436




A
-~

-

2
2.5.2, /0, Cheuracteractics

Flight Specd I 2
Ne. Kﬁots D .
17 1240 0.074 0,400

125.0 .072 0,44.0
135.5 0. C&, 0.352
135.5 0.064 0.320
153.5 0,05 0.219
150, 5 £, 050 0.221
18 17,0 0,073 0.550
124.0 0.077 0,550
150,40 0,065 0,396
136,0 ¢, 062 0,34
15a.c @, 08 G419k
| 158.0 0,055 0,163
; 168,0 050 0.127
171.0 0.050 0.134

21 63,0 0.2% 2492
83,0 0,243 3.24

88,5 0,240 2,02

93.0 0.183 2.09

93.0 (el 2,04

100, 5 01405 1,18
35 & 56 | 114.5 0.091 0,735
116.0 00,0875 G,770
122.0 0,077 0,550
125.5 0.C73 0.0 95
1 j2.c C,0{7 0. 558

133.5 0.067 0.387
14.0,0 0.066 0,310

152.5 0.050 0.212

160.0 0,052 0.180

167.0 0.0 ¢ 0.150

/2.6
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2. . -
6. Full Scale Water Trap lieasurcments (Corrected for ground effect)

light
No

2/
2,/2
24/%
24/
/3
2/2
24/3

18
2L/
26/2
26/3
24/1

18
26/4

v

Q,
K
" o, L s | R
degs, | degs. | knots | knot b, b, I, o/
9.6 e 20 23 | 1.1
1123 ?g go 23 1.389% 1,328 o | 2300 071845
. . 0 25 | 1,475 | 1,300 ’ ’ '
1.0 I 20 %L , 14,045 | 3,110 0.2215
GE s x| 5 e ey e
43 3,8 30 33 | 1575 | 2.420 | 10,011 | 2.880 o'ggg
&2 3.7 50 L5 | 0.875 | 2.500 | 12.845 | 1.900 | 0.148
2 0.95 10 13 | 0.900 | 2,350 | 11,190 | 1.530] 0.1
6. 1,14 L0 L3 | 0.920 | 2.405 | 13,782 | 2,130/ O. o
25| 2,75 40 53 | 1.070 | 2,79 | 12,783 | 2, 01180
9.15 3.65 40 L3 1.450 | 3,000 12,161 z’i%% 1o
3.155 r3.(6)5 40 45 | 1.450 | 3,000 | 13,487 | 2,900 0.2215
9.5 e L0 L3 1.175 | 3,065 11’776’ 2'140 0.182
. a0 10 L5 | 1475 3,365 | 11,980 | 2. '
9.55 he05 40 L3 1,180 | 3 075 9'356 5’}38 0 353
Ig.g o L0 L3 | 1.215 | 3,480 | 11°980 | 2 780 8'333
10.55 5,05 L0 b3 | 1.270 | 3,745 | 12,847 | 2.840 022
15-0 3.5 41 4y 1.310 | 3,580 11’341 2’450 0- 216
50 .5 10 L5 | 1.605 | 5.250 | 11.980 | 3.500 | 0.292
) 9.45 50 55 | 0.755 | 3.230 | 12.115| 1.7 _
4.95 | 9.45 50 53 | 0.755 | 3,000 | 13.187 1’75(?0 8'112445
525 | 9,75 5Q 55 | 0.785 | 3,115 | 10,425 | 1,530 0. y
5:55 2,05 50 55 | 0.820 | 3.055 | 12.839 | 1,720 0 134
.0 ?52, 50 53 | 0.860 | 3.410 | 9.021 | 1.310| 0.145
67 . 50 53 | 0.925 | 3.670 | 12.517 | 2.190] 0.175
6.7 115 50 55 | 0.920 | 3.930 | 11 .415 | 1,960 | 0.1715
79 5 50 55 | ©.95C | 3,765 8,666 | 1,280 0,148
7.0 1.5 50 53 0.955 3,780 | 11,381 2’070 0.-182
720 | 18 50 55 | 0.955 | 3,780 | 11,793| 2.180| 0,185
7.5 o8 50 5% | 0,960 | 3,805 | 11,036 1,950 0.177
7.9 2.lp 50 53 1,00C | 3,970 12,192 2,300 | 0,196
7.9 . 50 55 | 1005C | 2080 | 11,081 | 1.775 | 0,160
&0 | 25 50 53 | 1.05¢ | 4160 | 11.413 | 2,020| 0.477
9-O 2.§ 50 53 1.07: 4,260 | 10,581 2,060 O.‘I9l+F
2.0 g.) 50 53 | 10135 | 27505 | 10.655| 2,500| 0.235
0, .9 50 55 | 1.17C | 4,645 | 11,585 | 2,980 | 0.2
.0 7.5 60 65 | ©.57C | 3.405 | 11.940 | 1.690 | O. o
g.%s 7.75 60 63 | 0.59% | 3.310 | 12.877 | 1,750 ae
. 9.5 60 65 | 0,77C | 4.600 | 10.745 ' 0'136'=
5,05 | 9,55 60 65 | o,77C | 4.320| o 1R 0 1u2t
5.3 9.8 60 €3 | 0.78% | 4.400 s’ggf 1’%40 8-é54
5.5 0.0 60 63 | 0.81C | 4540 | 11.554 | 1,560 0'1%
38 0,1 60 65 | 0.82C | 4595 | 12,502 | 2.180] 0.17
5.6 0,15 60 63 | 0.8% | 4,80 | 7791 | 1.060 | 0,1 ;
e 12.1 60 63 | 0,915 | 5,430 | 11,032 2,040 | 0. 4l
7.3 .0 60 63 | 1,00C | 5,610 | 10,067 | 2,440 o'éz?.g
e ?2 28 2? 11.08(: 6,050 9.110 2f380 0.261
9,05 | 3.55 60 63 1;%23'5 3317% 3%12 i’m 0l
2.55 gg 70 75 | 0.45¢ | 3890 | 11.455 2’72%00 8'119765-
2.3 .85 70 7% | o505 | 3'810 | 12.317| 2,050| 0.1665
. e 70 73 0.b2C | 3,990 8’1441 1,7 -
2.25 3.25 ;8 ;g 0.60C | 4.515 | 12.672 1’955500 8'5(5)2
. . 0.60: 4,810 ’ :
i-zs 8.5 70 73 0.67C | 5,030 1(7)1?03:115 1’228 8-122
ol 8.25 ;g 73 | 0.71C | 5350 | 8,190 | 1.310| 0.159
. 73 | 0.885 | 6.670 9,324 | 1,450| 0,160
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-1 5w
2.6 Full Scale Wafer Drag Measurements (Corrected for

growid eirect; (uonud,)

Flight| %y a Vir v L A Ry | B/
No., | degas, deg. knote kn%‘l:! ! I'b |, 1b. A
18 6.65 | 11.15 70 73 | 0,920 | 6,940 | 9,222 | 1,700 | 0,18,
22 7.55 | 12.05 70 73 1.005 | 7’570 | 8,107 | 2,250 | 0,2775
17 8,0 12.5 70 ) 1.050 | 7,910 8,320 | 2,450 | 0.2945
22 8.3 12.8 70 73 1.075 s,oao 7,080 | 2,350 | 0,332

26/1 | 10,0 14.5 70 73 1.220 | 9,190 | 6,904 | 1,610 |0.233
2,./1 1.45 | ,5,95 80 83 0.420 | 4,090 12 097 | 2,070 | 0,171
24/1 | 1.95| 6,45 80 83 | 0.470 | 4,575 |92, 612 | 2,150 | 0,1705

Pay/3 | 2.05 | 6,55 80 85 | 0.475 | 4,850 |10,495 2 310 | 0.220

. 2/2 | 2.55 | 7.05 80 83 | 0.525 | 5,410 | 7.321 | 1,500 |0.205

24/2 | 3.05 | 7.55 80 8% | 0,575 | 5,500 | 6,841 | 1,320 |0.193
24/3 3.2 7.7 80 85 0,585 | 5,980 9,465 | 1,650 | 0.1745
18 3.5 | 7.95 80 85 | 0,640 | 5940 |10,222 | 1,350 | 0.132
18 5. 05 9.55 80 83 | 0.770 | 7,490 | 6,050 905 | 0,150
22 6.65 | 14,15 80 85 | 0,920 | 8,960 | 6.717 | 1,905 |0.2835
26/4 9,0 | 13.5 80 83 | 1.130 1,000 5,094 | 1,260 |0.247
17 | 10,0 | 145 80 83 1.220 | 1,900 | 4,330 | 1,320 | 0.3045
26/1 | 10.85 | 15,35 80 83 1.300 | 2,660 3,434 1,070 | 0,312
22 | 11.8 | 16,3 80 83 | 1.375 | 3,400 | 1,760 | 1,450 | 0,82
24/2 | 2.05 | 6,55 90 93 | 0.475 | 5,800 | 6,631 | 1,200 | 0.181
2./2 2,3 6.8 90 93 0.500 | 6,100 6, ,331 | 1,340 ] 0.212
18 3.1 7.6 90 97 0.575 | 7, 020 9,142 900 | 0.0985
22 5.0 9.5 20 93 0.760 9,280 6, 397 1,550 |0.242
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2,7 Mean Full Scale Witer Tr-oc Por Gomoarison With Estimstes

] G

%k o,
legrees
4 0,670
6 0.860
8 1.050
10 1.220

v,
knots

53
63
73
83

93

43
53
63
73
a3

43
53
63
73
83

23

X

83

Vir L b¥ | /ey | Ry

knot: 1is, 1b, b O‘I 4

50 2,655 12,345 0.1475 0.1L0
60 5,760 11,240 | 0.106 0.132
7C 5,050 9,950 | 0.0945 0,145
PO 6,520 8,480 | 0.0765 0.153
S0 8,190 6,810 | C,061 0,221
L0 2,245 12,755 0.1875 0.142
50 73,415 11,585 0.1425 0147
60 L, 830 10,17C | 3.111 0,165
70 6,470 5,550 | €,088 0.173
83 8,370 £,030 | 0.068 0,172
L0 2,710 12,260 | ©,19.5 U473
50 4,170 10,830 | 0.138 0.200
60 5,890 9110 | 3.1055 0.250
70 7,010 7,090 [ 0,080 0,205
80 0,250 L,750 | 0,057 0.215
20 MC | 14,000 | 0.2k 0.165
40 3,185 11,815 0,162 0.222
50 i , 840 10,160 | 0,1335 0.252
80 1,590 3,110 | 0,0L6 0.202

¥ based on an all-up weaght of 15,000 Ib.
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LIST CF SY.30LS

Al symbols used have the same meanings as in M,A4,E.E, Report
F/Res/263 (defined on p,11 and 1n Figure 8 of that repcrt) though 1t shoul d
be noted that the wnits are different in some cases. The folloving addational
synbol s have been used in the present report, and adgdational geometric
paraneters are illustrated in Figure 1.

4 Air drag cceffrcient, full scale
0y, Air 11ft coeffacrent, full scale
L Air lift, full scale

Ry Reynolds Nunber, model scale

R'N Deynolds Nunber, full scale

R, VWater drag, full seale

Vs Axr speed, full scale

Vi Water speed, full scale

By Wang incidence, act ual

C".w Wing incidence, corrected. )
‘Saw Wing incidence correction : cf. Appendix |,

- _ 7/Res/263
0 Sy, Air 11Tt coefficaent correction



FOREBODY STAGNATION
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NOTATION USED IN WETTED AREA INVESTIGATION

(SEE ALSO FIG. 8, F/RES/263)
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