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p-5 lines 22-24 Delete "and  in addition a number of rms . . . . . ..a.
Section l~..l)~‘.

p-6 lines 28-29 For 'With the nomenclature .a.. fomLl.a," substitute
'With the nomenclature of Figure 8 and the assumptions
above this leads to the formla  (cf. References 1 and 2),"

p.7 lines 18-20 For "A number of smeened  runs . . . . . . l?i.gure 13'
substilute  "A number of test results for the lm draught
planing region, where conditions made possible the os.lcu-
ration  of water skm friction coefficients, were andysad
to determine these coefficients for comparison with the
skin friotion curm of Referenoe 2. This stanlard.
curve and the test points for the present investigation
are plotted together in FQure  13".

p-11 line 17 Delete existingdefiG.tia1of9ends.ubstitufe  "T&al
wetted area" .
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The mter  drag, draught, wetied areas and mean wetted lengths of a
l/Yth scale ~.6/44 f'lymg  boat  model hull have been measured far all
anticqated  take-off loa& and attltudcs  over the take-off run.

1. method of scaling  up mdel cirag, to mke allowances for the
differences m skm frictmn,  modelana full sodo, has been used and the
results com~rcd with actual full scnlc  tests.

There 1.5 not satisfactory %greemcnt  bctwetn estimated  and measured
full-scale results, and the tests 20 not Provide  sufficlant  evdcnce to
determxne  whether the accurate estx,atlon of full-scale water resistance by
the methods used.  1s possible.
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1. WIXCDUCTICN

T'ull scale measurements of hyd3odyrami.c  resistance were made on the
i3.6/l+J+  Jet propelled flying beat  fighter  (Saun?.ers-?oe  A.?) by Messrs.
Saunders-Roe, u-i collaboration  with M.A.E.E. As th1.s was the first jet
propelled seaplane in existence, it offered an opportunity for more accurate
measurements of a flying boat hull water drag  than had been possible hltherto,
and for 2 reliable ccmpr~.son  171th  model-scale data.

Frcv~ous  tank measurements of model water drag have shown dis-
crepncies  ISmen  compred  with full scale results. J&de some of the differences
Involved  could be attributed to chxngcs  in the skin friction coefficients,
f?rom model to full scale, the size of this effect could not be determined owing
to lack of knowledge of the boundary layer  conditions on the moZ.el  hull
bottan.

Accordingly, a nf.xr  tL~chnque  of mo&l testing  was evolved at the
R.A.3.  Seaplane Tank rihlch lnvolvcd  agplying  a constant degree of Surface
fmlsh to hull bottoms and determlnq  the skin friction coefficient Values
over the Reynolds Number range expcrxnced  In the tank, to facilitate the
accurate scaling  up of model drags. This method is described in Reference 1,
and Reference 2 describes  m more &tall the prnctiulaspccts of the method,
with some adaptations, as it was applxd to model tests to measure the water
drag of the Princess flying host. In the tests of the present  report sub-
stantlally  the same procedure as far the Princess  tests ems employed, with
the folluxmg  objects in vieri:-

(i) to provde a comsrlsonwjlth  the full scale values, and

(li) dependmg  on the degree of agreement  found 1n (I), assessing
the validity of using the rcaults  obtaIned m Reference 2
to estimate  the take-off pcrforr:anoe of the full scale
Princess  and c8 using  the Ned-?  expsrlmental technique  ln future
invest~atlons.

2. IiGSCRIETICE~  OF MODEL

The model, the lines of
mahogav to 1/4th scale.

T.hz.ch  xc given inFigure  1, was made of
This scale gzve the largest model\Ihich could be

acccmmo2%ted in the tank to give  1 rcrrsxmble  range of speed and Icad, SO

keeping scale effects to a minimum. ~1s~  fzirlngs  were fltted.  over the
Jet entry and exit duct positions  to s~inulate  the full scale alrflaw as
closely as possible,  vilthout the compllatlon  of providing airflow through
the ducts. The planing surface wss brought to the standard degree of
smoothness by the appliation  of a bra black phcnolglaee,  suitable  far
the determi=tlon  of wetted axas by the irnite  chemxal Indicator mzthod.

As already stated, the methods used were basx.ally those employed
for the Princess model  'a2, ana only outlines of the methods are therefore
given belmv. The only charye  made was in the method of calculating  the mean
netted length rrhen  the afterbow 1'3s wetted. The new methd  1s described In
section 3.3.1, and c3ters  more s5tisfactorlly  from a logic31  point of view
for the afterbow flw conditions  experlenccd than  does the origlmlmethd;
the numerxal  &awe lnvolvea is however smlland dots not affect  any
assessments of the lrincess  test methods rrado later in th1.s report.

It was felt by the authors of the present report  that other changes
ooula  advantageously be made Ln the alml.ytxce.1  methods of References 1 and 2
to improve  their logical  basis. As thcsc  arc of a more controversial  MtWe
than the change mentioned abwc  and at the sane tmt? would seem from We-
lxxinary  ralculatlons  to have only a smzll  effect  on the results, it Was
decldcd not to xnoorporate  the changes  but to pursue  the matter in a later
-cport.

/3.1.
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3.1. Draa measurements

3.1.1. Low and humu swed  rswes

In the low ana hump speed ranges, the model was tested at KU-ICUS
speeds and, at each speed tested, a selection of three fxed attitudes corn-
bmed with four, five, or six loads  was used, the drag being  measured far
each combiil3tlon. The choice  of sttltucie was rra.de by rzfercnce to full Scale
tests, and approxurate free to true attitudes to $he newest whole degree were
selected m conjunction  wzth values  dlffcrx-g  by - 2' from these attitudes.
The combination  of lc~ds  and att;tudes gave  a covorage  of a11 rcnsonaDle C.G.
positions , power and leads,  full scale, and gave results, presented on a
generalised base m Figures 2 and 3, from which interpolation In the rraln  can
be carrxa out with a fair degree  of accuracy. (The gcneralrscd base  has been
used solely as a matter of convenzence  In scaling  up results, and not bzmuss
a colhpse  was expected).

3.1.2. Ph.nlng  speed range

In the planing  speed raixc, m accordance with the standard
ti;chnique, the modelr~as tested at a slnglc mrriagc  speed  of 25 ft. per stc.
(% = 5.25: full scale speed l$+. knots) at kscl attltudcs of 4', 6', 8" and
10 . ,Generallsed tost methods were cmplo~jed and runs wrc irade at v,llucs
0f CA:;& from 0.05 t0 0.25, corrcspondlng  to v~lucs of A, the 1~~3  onwater,
from  1.5 to 38 lb; the results arc gz.vcn  m IYgure 4. All the mxm tests were
made with alrflcw present and m addltlon a nuc?ber  of runs over a llmlted  range
were made screened from axflow  to check agreement vlth the skin frlctlon llnc
of Rtfcrence 2 for LL 25O Vee wedge (see Section 4.1).

3.2. Draught me%vrcments

Draught runc,lngs vizre taken  in conJunctzon  with &r3g  mexxrements
and are p:ottcd In Fqwes 5, 6 and 7 for the szxmc ranges of the vd~bles.

The love  and hump speed plots of Fqurcs 5 and 6 are not needed far
estxnatlon of full scale drag, but arc included for the sake of completeness,
as the planiw speed graph, Fqqu-e 7, is cssLnt=l (see Section 3.3.2).

3.3. K&ted arca and nL.an  wcttd  lcndch  deterr~~nations

The szme  method of mcasurrng xdtd arcas was used as on the
Prmcess model.* It is a laborious  and twc conswnng  process, and only the
mlnimum number of runs necessary to cover the range a&xlwtely liithout
excessive error was mde.

3.3.1. Method of determmiw  nenn wetted lengths

l&an wetted lengths wcrc determlncd from the wetted areas, I'igure  8
tilustratwg  how this was dons.

It was assumed,

(i) that the flow over the maIn wettcdarea  or"  the forebody was
prallel to the keel, and ttit the dterbody,  when wetted,
was wetted by pert of the flew from the forcbody;

/(ii)

w Reference 1 states that the model must not be allcwed to touch the
voter when It is being mounted on the balance after sprayqg,  ar
removed after  a run has been complctcd. It vs.s  found, hudcvcr,  that
If the model was placd  In the water gently,  and no violent alsturbancc
givsn to the water or the model, Satksfkctory results  ncre obtzlned.
A Static  Vcter level  line Was JUSt dxcernible,  where the v&er b.a
dissolvsd the indicator,  but thus was cas11y  dlstlnguishable  from ths
flow pattern lines.



(il) that the flow  over the spray  wetted area of the forebody was
prnllel to the spray leedw@ edge;

(iii) that If the fled  over the i~,~n step :!a8  turbulent, then it
vrould be turbulent over the &ole of the wetted nfterbody;

(iv) timt  there was negligible  spray area on the afterbody.

Observations  conflm?ed  the last tire assur;ptions,  except %here wetting on the
dterbody occurred vsry near the rear  step. The exceptional  cases showed only
very sa~ll  laminar  and spray areas on the sfterbody,  the ignoring of whloh
made little  difference  to the results.

In conformity with these assumptions a single  mfzn wetted length
was detenined  for the fareboa ana s.fterbdy combined  when the afterbody I-MI
wetted (the mean wetted length in the clses  when only the forebody  v~%s wetter3
being  determrned in accordance with nom1 practice). This srngle  mean wetted.
length  was determined as follows.

In view of the fact tht the cw?sturc  of the afterbody chine  was
slight, it ~~3s poaslble  m most cases to regard the aftcrbody vfetted area as
a triangle. The simple  shape of the r-am step ~nadc possible  the construction
of a. trmrqle  w;th the same area as the afterbow wetted area andwlth cqud
onse length, placed In line vrlth  the keel, one end coincident with the step
and keel intersection point, and one side along the mln step line (Figure 8).
It was assumed that the flow over this E-J single arca would be the same as
that over the two indlvldus.1  areas In the actual experimental case,  as far as
lengths and directions of streamllncs  and the rwture  of the boundary layer
were concerned, and the mean wetted length of this nw complete shape WIS
defined as:

Z(ki
7 = c 6s

where ( YEXS the length of a flc?d line and65 the arca of the elementary strip
defined by the line. With the nomcndature  of Figure 8 this leads to the
formula,

The values of the wetted arca  coefficient, CS, and of 7/b are given
m Fqurras  9 and IO for the lcz and hwp speed ranges, and Tiguris 11 and 12
for the plarung  regron.* It nay be mentlonefi  that when the sl&s of the
nodelwere  wetted, as happened occasionally at lcw speeds, the wetted side
areas were included when calculating the wetted ares. coefficient but ignored
in the determination of the mean wetted length. This  1s actually the same
procedure as VELS followed In the tests on the Princess  model, although no
Rention is made  of It inReference  2, and It -AS unlikely to affect the accuracy
of the Reynolds Number determmatron  materially; flew and boundary layer
conditions  In a side wetted area  are In any event so confused that it would
be extremely  d.iffwdl.t to rake alluqance for it.

3.3.2. Calculation of arcas  and mean wetted lcncths
m the lcw &awht planing rcglon

In the 1~ draught planing  r.gion,  where there was no wetting of
the afterbody and the wetttd forebody  was wholely contained within the limit
of constant cross-section, wetted areas and lengths were in pcneral calcu-
latea  instead of measured, though a few check mcssurernents  were made. The

/values

w In calculating Cs and 7, the term cost,
F

which occurs  in the
corresponding fonmilae  in References 1 and has been omltted  es for
praotloal purposes its value is unity.
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.values  of 6, #' and 'k/d for the calculated. areas obtalned in this rcgxon
cornwed favourably with unpublished results from tests on a 25O wedge. Mean
values were taken from the wedge results and used to calculate the 1~ drawht
region curves of I'lgures 111 and 12.A.  The mean values were:

ak
:&agrees)

4

6

a

IO
i

#
(&grew)

6'
(degrees)

I
I

15 23

23 39

30 54.5

36 69

(k/a

14.7

i

9.7

7.6

6.3

It can be seen that in the lar draught region, the points obtained
from areas mcsured on the model sh(xK excellent agreement with the calculated
cumes .

Figures IIB and 12B were &rived from Figures IIA and 12A cross-
plotted against Figure 7. They give the results In a form more convenient
for scaling-up calculations.

4. ESTIMATIW CE' FLILL SCALE UA'l!X?  DRAG

A number of screened runs were mde in the low draught planing
region where conditions made possible the calculation of water skin frlotlon
coefficients, shown plotted with the standard curve in Figure 13. Although
there is a fair amount of scatter, there is no evxlence  to show that the
standard curve, obtained from tests on a 2.5'  deadrise  phenolglazedwedge,
is in error. Model skin friction coefficient values were aocordxngly taken
tican this line, Reynolds Numbers being calculated from model speeds and mean
wetted lengths.

Full scale skin friction coeffxicnts  were estirreted  as follows.
To obtain the appropriate full scale Reynolds Numbers, t e model Reynolds
Numbers were scaled up simply by multiplying them by n'* , in this case 27,b
changes in kinematic viscosity fran model to full scale, due to the change
from fresh to salt water, being considered too smll  to take into account.

In the full scale case, the hull bottom surface was sufficiently
smooth to ensure that there would be smooth turbulent flew. It was therefore
assumed tbt the skin friotlon coefficient line would approxinmte to the
Sohoenhen: smooth turbulent ourve,  and this curve was therefore used in the
calculations, in conjunction with the scaled-up Reynolds Numbers. (This of
course assumes that the curve for a wedge shape will be the same as that for
a flat plate
id availablej.

which seems to be agproxinately true fromwhat little evidence
Figure 14 gives the Schoenherr curve covering the fill scale

raqe, together with the model skin friction coefficient curve.

Raving determined the values of the modeland full scale skin
friction coefficients as already indicated, a 2 estirrate of the full-scale
reslstanoe  was obtained by using the relation

R ' =R
C

1
TF a 1

where

cos a R
A

/and
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and

3
A� q An The estYnat$d full-scale values are plotted

in Figure 21 (a-a) over ranges of CA2/&?  correspondmg  to those in the full-
scale tests at the attitudes  concerned.

5. FULS  SfXJE  TESTS

The programme  of tests on the alroraft  WLS planned by M.A.E.E.,
and agreed and executed by ~&3ssrs  Saunders-Roe Ltd., the instrumentatxon
bewe  IZ.ZTL~?I  out  by  ii.A.2.E. Such analysis of the test results as xas
required for the drag comprlson  was performed by X.A.S.E.  from test records
supplied by the manufacturers.

The tests designed for the measurement of total resistance iwluded
take-offs, landings and loop runs, all made  without the use of flaps (a loop
run bemng defined as a run In which the aircraft is acceleratea up to a speed
near the take-off s
decelerated to rest P

eed, the engines then being throttled and the aircraft
. Aercdyt?a.mic  tests were also performed whx?h,  in

conjunctxnwlth a bench test engine  calibration (carrIea out by Messrs
Metropolitan Vlckers,  Ltd., makers of the aeryl engine), enabled. the air
lift and drag to be calculated.

Euring all the tests, an autoratrc observer, mounted on the aircraft
gun platform, was operated anil records taken of longitudinal acceleratzon,
alrcr3.ft attitude,  a3.r  speeil,  elevator  angle, ep,ine  speed and jet pipe pitot
pressure. An iinsohute gposcope WES used to measure the attitude and a desynn
accelerometer the scceleratwn.

The acoelerntion recor& llere used in conjunction with the thrust
calculated from the engme bench calibration to derive the totalresists.nce
of the aircrdt brhen on the voter.

The air lift and aw drag were calculated by stan&rd methods, the
results  of these calcuktions  being plotted agalns'c keel attitude in
Figures 15  and 16  respectively. It will be observed that  there is considerable
scatter on these plots; it 1s thought that this 1s due to errors  m the attxtude
rea&.ngs,  pxrticulwly  as there is
(Fw= 17).

so lsttle  scatter  on the cn/C~*  curve
The results have been replotted in Figures 18 and 19 against vring

lncldence  instead of keel attitude, omlttxqg  ?owts for which the measured
attitudes xre thought to be in error. Also ohovm in P’lgure  18  is the X.3
wrve corrected for ground effect  by the method of Reference 3 (see bppendix I).
Fyure  19  anathe corrected curve mPlgure 18 have been used to derive the
water drag of the alrcraft  from the total resistance measurements. These final
vzlues  of water drag sre Tlotted in Figure 20 (a-h) over a range of water speeds
from 20 to 90 laotg,  ana cross-9lots  fro4 the mean curves t.hro;iah each set of
points  on to a C a';/cy  base are nude m Figure 21 (a-d) for comparison with the
full-scale reswtance  estmted from the model results.

Some remIrks  on the full-scale  tests are appropriate here. An
overall lxmltatlon  1s that  due to unavoidable crroumstances  rt was not possible
to fmlsh the originally  Treed  prograxme, so that a complete picture oi the
full-solle  reslstsnce characterlstxs  was not obtained. In addition,  various
mndequacies  u-, the tesT; proceawe  gave rise to possrble  errors, as aetailed
belocv.

Only measurements of mean  windspced. and direotxon were made,  and
hence the water speed could  not be determined wxth an accuracy greder than
+- 2 to 3 knots. The tests wre conflnea  however to twes  when the meanvr~ndspeed
ws less thin 5 knots, and In mlculat~~  the water speed a constant windspeed
of 3 knots %s assumed.

/The



The fact that the aircraft v&s a single seater  led. to insufficient
attention bemng paid to the operation of the Anschute Gyroscope. It is thought
that some resistance runs were made with the gyroscope not fully erected,
causing  considerable error in the attitude measmements,  and it 1s considered
that this is the maIn cause of the scatter in the CL and CD plots o-P Figures
13 and 14.

Because of practical difficulties, 111  only a fL.7 of the resistance
runs were automatic observer records talcen  over the hump. This means a
s&%rsity of results over the range of greatest importance for correlation
purposes.

These points all detract from the value of the full-scale results
and make the comparison of modeland full-scale data less accurate than XW+
originally hoped.

6. CWARISckl  OF lXTIil&Vlm  AXD ISASURED ~TJIL-SCALE  VWIER DRA@

An examination of Figure 21 (a-d), in which the estmted  end
meaSUrea  full-scale resistances are plotted together for comparison,  shows
that there is far from being satisfactory apeemgnt.  Uhile for each of the
attitudes concerned there are some values of C A"/% for which there is little
or no difference between estinnted and measured resistances,  there are other
values at vtilch  the estinnte  exceeti the measured resistance by 6% or is
short by 36. In general the esttice is too high at low attitudes and too
low 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 method
used for scaling  up the model skin friction results and the assumptions on
whrch they are based, while not perfect, are not so far remwed  from reality
that the refinements involved m making them logically more rigorous would
pocluce  a change  of anything like the desireci magnitu&e. Alternative methods
of scaling up are of course available and might possibly give better agreement
b-tween estimated and actual fill-scale results, but they lie outside the
scope of the pesent report in view of the purpose of the tests, which was
merely to pave or dlsprwe the existing system of analysis.

Similarly, despite the inadequacies of the full-scale tests and the
scope for error in calculation of full-scale water resistance, there 1s no
single cause which would be likely to give  rise to the systematic differences
experienced. As has already been mentioned, the attitude readmngs bIc;re suspect
in a number of the full-scale experiments, and errors here m%y lie at the root
of the dlscrepnoies,  but the cause r~~ywellbe,  for instance, an error UI the
allowance for groundeffect  or a difference between the actual thrust and that
calculated from engine bench tests. It is, however,  fairly certain that any
experimental error there may bc is m the determination of the full-scale
resistance, and it is unfortunate that the full-scale test results are not
more reliable so that it can be firmly establishedwhether or not the methods
of andysis used (both for modeland fill-scale results) give values which
agree with ons another.

7 . ccNCLus1ais

It may be concluded that there is not satisfactory agreement between
estimated and measured full-soale results, and *hat if the disagreement is due to
experimental error  then the error lies in the full-scale measurements. There
seems no reason to suspect the model teat results or the method of scaling up
the skin friction resistanca (though alternative methods are available which
mrght give closer agreement) andwhile minor improvements cln be mde to the
latter they will not have any signifiasnt  effect on the results.

The tests do not provide sufficient evidence to determine whether ar
not the accurate estimation of full-scale water resistance by the methods of
References 1 and 2 is possible. It would be of interest to examine the extent
of agreement using alternative methoas of analyszs; this might pwide evdence
as to whether a more Pun&mental  scrutiny of reszstance analysis techniques is
required.

/ADV>WX DISTRIBUTIVE LIST
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J.L. Rutclimson The thzory of ~roun<d  mterfercncc  on
the lift of an 8.sropk.m..!...‘..C.E.  PAport :;o.  F/b/73.
z1.R.C.  1,398.
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LIST CiE' SYL3OLS

7
C K

n

R

R'

Re

RF

s

v

w

ak

A

A’

(b

Hull mxuimm  beam, ft. (0.7 ft. model Xde).

Skin fr-rctmn coefflczent,  mcdel scale.

Skin friction  coeffxlent,  full aca10.

Wetted area coeffxxnt  = S/Zb*.

':icater speed coefflclent = v/Tifii.

Load coefflclent  = A/wb3.

Draught, ft.

Draught coeffxlent.

Mean wetted length, ft.

Vetted keel length, model scale - forebcdy  only.

Scale = Full scale hull lewth
Eodel hull length.

Water drag, model scale, lb.

\,iater  drag, full sale,  lb.

Mean ReynoM2 Nwber  = V 7 x lG5
1.2285

Skx-i  frxtron drlg,  model sale.

= s, + s* + s3 co9 6' (s,, s* and s3 as In Flg.8).

\!ater  speed,  ft./set.

l:ater  density  (62.37 lb./cu.ft.).

Hullatt~tu~e  (mccnsured bttween forebody keel
at step and the undraturbcdwater  surface).

LoGi on water,  model scale, lb.

Load on water, full scale, lb.

,mgle between forebody stagnation line and
keel line.

.zgle bctireen forward edge of spray wetted area
and keel line.

Kinematic viscosit of freoh voter =
1.2285 x 10'5  ft.3/sec.



928 sq.ft.
913 sq.cft.

1,300 cu.ft.
6.3 ft.

a.55 ft.
22.75 ft.
la.83 ft.
8.42 ft.

a" 28'
100 40'
25O 0'
21" 30'
30" 0'

5.00 In.
1.30 In.
3:l

6.75 ct.
2.55 ft.
2.15 ft.
865 lb.(jrd  a/c.)
5.780 (3rJ a/c.)
15'7"

46.0 l-t.
:,15.0 sq.rt.
1LO.O 1.11.
65.0 =n.
0.47
5.1

lca.36  xl.
3.0'

24.4 sq.ft.
30.5

81.25 sq.ft.
26.37 q.rt.
16.25 ft.
86.0 lri.
13.5 1n.
3.2
2.5'

/TiBLE I (Contd.)
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Td3LE I (Contd.)

Fin ana Rudder

Finarea
SFan
Mean chcra
Geometric A.R.
Rcct chord
Tip chord
Rudder area
Sp*n
Mean chord

Power Platrt

1st Xrcxaft -

Static power,

3rd. Aircraft -

Static pomr,

C.G. range

60.6 sq.ft.
a.81 ft.
6.80 ft.
1.28
9.37 ft.
4.95 ft.
1a.6osqs-t.
8.60 ft.
2.16 ft.

'Two Metropolitan-Vickers F 2/l&  axial
flow jet engnes Nos. 50 rind 51.

at 7,400 r.p.m.  for take-off, 5 minutes
limitation, 3,230 lb. per engine

at 7,300 r.p.m.  for climb, 30 mxnutes
limitation, 3,080 lb. per engine

at 7,050 r.p.m.  for continuous cnusing
2,790 lb. per engine

Two Metropolitan-Vickers Beryl axial
flew jet englnes  Nos. 56 an& 48.

at 7,750 r.p.m.  for take-off, 5 minutes
limitation,  3,850 lb.

at 7,600 r.p.m.  far climb, 30 minutes
limitation, 3,670 lb.

at 7,400 r.p.m.  fat CcntinuouS  CxUlslg
3,400 lb. per engine

over which tests have been maae
534  to 31.884&  S.&C.
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irmg = G.9' = $

A = i,spcct  Rail0 = 5.1

3 = Semi - Span = 23.0'

.
. . 8 = -0.1~6

:. 5CL = -0.0773 c$

P &penfis  upon !, = 1.56, rcr L~LC~ p = 0.0265

.

. . ba2=
cL

-0.0265 F

cL

ba = _ 0.0374  + 0.0265  cL
2 :. &a= - 3.032 ‘.+,



FIG. 1.



FIGS. 2 81 3.
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FIG. 6 l

0 24

FIGURES D
MODEL ATTITUDES
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MODEL SCALE DRAUGHT MEASUREMENTS, HUMP SPEED RANGE.



FIG. 7.
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FORWARD EDGE
OF SPRAY
WETTED AREA

FOREBCOY STAGNATION LINE
CHINE I

S,8 S2=  MAIN WETTED AREAS

S3  = SPRAY WETTED AREA

AFTERBODY STAGNATbN LINE

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

METHOD OF COMBINING WETTED AREAS IN ORDER TO DETERMINE MEAN WETTED L;NGTHS

DIAGRAMMATIC VIEW OF MODEL HULL BOTTOM SHOWING WETTED AREAS, FLOW PATTERN, AND METHOD OF

COMBINING AREAS TO DETERMINE MEAN WETTED LENGTHS.



FIG. 9.
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MODEL SCALE MEAN WETTED LENGTHS, LOW AND HUMP
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FIG. II A.
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FIG.11 A. MODEL SCALE WETTED AREA COEFFICIENTS, PLANING

SPEED RANGE.
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FIG. 12 A.
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I
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VARIATION OF MEAN MOCEL C, WITH MEAN REYNOLDS NUMBER
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LAMINAR-

c,= I 328 Rio 5

I O .

O-
-I x IC=J 2 3 4 6 8 I x106 2 4 6 8 I x10’

REYNOLDS NUMBER
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REYNOLDS NUMBERS
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FIG. 19.
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FIG. 20 a,b,c,d.
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FIGS. 20 e,f.
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FIG. 20 9, h.
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R.V.  Gicg
B.C. Kurn,  Grad.  R&.s.

J.IC. Frls:;ell, Y.Sc.

SUNNARY

Thm report lists the test dnta relevant  to the tmrlrG  tank and
full sale tests  to detenune  the mter drzg of the hull of a jet-propelled
flymg bat fighter,  the: rsul'~s  df vlmh ~lrc  conprrod in M.A.E.E.  Repot
F/Rrs/263.
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LIST a c\%m\Ts

1. Introduction

2. Test Data

2.1. Model Scale Drag and Draught Measurements

2.1.1. Low andHump SpeedRanges

2.1.2. Flanmg Speed Range

2.2. ldoael  Scale Wetted Area Measurements

2.3. Model Scale Skin Frwtion Coefficients

2.4. Estirrates of 9~11 Scale Resistance

2.5. Full Scale Aerodynamic Characteristic8

2.5.1. Aerodynamic Lift and Drag

2.5.2. q$CL2 Characteristics

2.6. Full Scale mater Drag Measurements

2.7. Mean Full Scale Water Orag for Caqarisonvrith  Zstinntes

List of Symbols

LIST CB'FIGWZS

Notation Used in Vetted&w Investyation

FigureNo.

1

I. lN?lwDuCTIcx~

Thea  report lists  the test data relevant to the tcxrring  tank
and full scale tests to determine the water  drzg  of the hull of a jet-
popelled flying boat fighter, the results of vrhlch  are compared in
M.A.E.E. Report F/Res/263. The data are dividca into groups carrespondi.~
approximately to the various illustrations  in that report.

/2.  TEST DATA
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2. TggTDATA

2.1. lb&e1 Scale Dm..q andDraught  Measurements

2.1.1. Low andHum  SwedRannes

v
ft./f%

ak
degr

0
0
0
0
0
0
0
0
0

0"

g.0

;::

:::
5.0

:::

;::

;$I

;:o"
5.0

2;

2;
5.7
5.7
5.6

;:i

27"

F7'
717

;:::

;:;

716

:*77.

;:';

;::
7.7
7.7

-T-A
lb. i,".

:‘,*: x
2115 3h
23.7 4.m
17.1 3.64
23:7  g.; 4118  ;.g

17.1 3.75
2317  g.; 4:31  ;.g

17.l 3.76
f9.3 3.96
21.5 4.14
23.7 4.33
17.1 3.93
19.3 4.13
21.5 4.33
23.7 4.49
17.1 3.96
19.3 4.18
g.;

1711

"4.;;

3197
19.3 4.09
21.5 4.39
23.7 4.60
17.1 3.84

23:7  g.; ;.;z 4144
17.1 3.98
19.3 4.21
21.5 4.33
23.7 4.62
17.1 4.04

19.3 4.13
2f.5‘ 4.33
23.7' 4.55
15.0 3.70
17.1 3.96
19.3 4.jY
2t.5 4.39
23.7 4.60
15.0 3.65
17.j 3.89

:,'*:
23:7

f+*z
4:58

R
lb.

0
0
0
0
0
0
0
0
0
0
0
0
1.42

;:65:
1.80
1.38
1.49
1.59
I.71
I.27
1.41
1.51
1.62
1.22
1.35
1.44.
1.57
1.95
2.28
2.57
2.62
1.94
2.21

27";
1:&4.

E*$
2:56
2.59
2.90
3.23

z
;:g

II:70
lc.17

;*2
2161
3.78
~06
h.33

--

_a I .E
b A

0.414  0
0.433 0
0.457 0

d
0.47 0
0.433 0
0.455 0
0.477 0
0.456 0
0.446 0
0.468 0
0.490 0
0.513  0
O.lJ.l.8  0.083
0.471 0.079
0.493 0.077
yw& ;.y,"

0:492 0:077
0.515 0.074
0.535 0.072
0.471 0.074
0.498 0.073
0.523 0.070
0.545 0.m
0.473 0.071
0.487 0.070
0.523 0.067
0.548  0.066
0.457 0.114
0.482 0.118
0.507 0.120
0.529 0.111
0.474 0.113
0.501 0.115
0.515 0.118
0.550 0.115
0.481 0.108
0.506 0.106
0.533 0.109
0.558 0.108
0.439 0.173
0.475 0.170
0.492 0.167
0.515 0.165
0.542 0.393
o.uo 0.157
0.471 0.212
o.499 0.196
0.523 0.194
0.%8  0.193
0.435 0.151
0.463 0.153
0.494 0.196
0.517 0.189
0.545 0.183~1

cA

0.79s
0.90:
l.OOf
1 .lOi
0.79:
0.90:
1.00s
1 .lQi
0.79s
0.90:
1 .OOE
l.lOi
0.79s
0.902
1.W
I.107
0.799
0.902
I.005
1.107
0.795
0.902
I.005
1.107
0.799
0.902
I.005
I.107
0.799
0.902
I.005
I.107
0.799
0.902
I.005
1.107
0.799
0.902
I.005
4.407
0.701
0.799
0.902
I.005
l.loir
0.701
0.799
0.902
I.005
I.107
0.701
0.799
0.902
1.005
I.107

) 0
> C
i C
? c
3 0
, C
j C
' 0
) 0
, 0
i 0
' 0
1 I
, 1
i 1

1
1 1

1
i 1

1
I 1

1
I
I
I
I
1
1
1
1
1
1
I
1
I
1
1
1
1
1
1

' I
I
1,
1
1
I
1
1
I
1
1
I
1,
I

F
-

,
,
,

1
,

C

.05 0.851

.05 0.905

.o5 0.955

.05 1.002

.o5 0.851

.o5 0.905

.05 0.955

.05 1.002

.o5 0.851

.o5 0.905

.05 0.955

.05 1.002

.05 0.851

.05 0.905

.05 0.955

.05 1.002

.20 0.745

.2o 0.791

.uC 0.808

.20 0.877

.20 0.745

.I8 0.805
24 0.808
.22 0.862
-18 0.758
.20 0.791
.20 0.835
20 0.877
.62 0.517

:2; :*;z
.62 01619

:2 i?gg
.a 0:559
.62 0.586
.62 0.619

:i; 2;:;

:$ :$
.62 0:619
.62 0.649

r

/IO.2

0
0
0
0
0
0
0
0
0
0
0
0
1.17
1.11
1.05
1.00
1.17
1 .I1
1.05
1.00
1.17
1.11
1.05
1.00
1.17
1.11
1.05
I.00

:%t.

:::

::z
I.24
1.16
1.32
1.26
1.20
I .I4
1.93
1.81
1.71
1.62
1.54
1.91
1.79
1.71
1.62
I.48
1.93
1.83
1.73
1.62
1.54



v ak
ft./set. aegs

10.2
10.2
10.1
10.1
10.1
10.2
10.2
10.2
1 0 . 2
1 0 . 2
10.1
10.1
10.1
10.1
10.1
10.1
10.1
10.1
10.1
10.1
9.5

;:2

z*:
12:2
12.2
1 2 . 0
12.0
12.0
12.3
12.3
12.3
12.0
12.0
12.2
12.2
12.2
1 2 . 2
12.2
11.8
11.8
1 1 . 9
1 2 . 0
11.9
13.1
13.2
13.2
13.2
13.7
14.3
14.3
14.3
14.3
14.3
14.3
14.3
14.3
14.3
14.3
14.3
14.3
14.4
14.4

T
3
3

;

t
4
4
4

:

2

:

3

;
9

;
9

2

2

2
8
a
8

:
IO
IO
10
10
IO
12
12
12
12
12

%
9

;
I I
11
II
11
11
II
13
13
13
13
13
13
15
15

A
lb.

m
13.1
13.3
?I .5
23.7
15.0
17.1
19.3
21.5
23.7
15.0
17.1
lY.3
21.5
23.7
15.0
17.1
19.3
21.5
23.7
15.0
17.1
I?.3
21.5
23.7
45.0
17.1
19.3
21.5
23.7
15.0
17.1
19.3
21.5
23.7
15.0
17.1
19.3
21.5
23.7
15.0
17.1
19.3
21.5
23.7
15.0
17.1
19.3
21.5
23.7
12.9
15.0
17.1
19.3
21.5
23.7
12.9
15.0
17.1
19.3
21.5
23.7
12.9
15.0

-l+-

- -l- +

--
3.46
3.79
.5.Y9
IL. 26
4.17
3.43
3.73
4.02
L.33
4.47
3.40
3.77
Lt.04
Lt.29
4.53
3.35
3.69
3.91
4.03
4.39
;*;;.
3.80
4.03

:*::
3:kl
3.70
3.89
4.13
2.91
3.15
3.31
3.73
3.88
2.70
2.99
3.20
3 .lLl
3.71
2.52
2.76
3.01
3.24
3.51
2.58
2.a

0
x5
3:63
1.89
2.09
2.33
2.57
2.79
3.09
I.73
I.90
2.11
2.29
2.56
2.75
1.56
I.73

3.6Y
18.22
6.51,
5.;:7
7.1LL
3.31
3.56
4.72
7.01
7.29
3.01
3.59
4.a
5.10
6 2L
2:7O
3.;5
3.31
Lk.34

k2.
3.05
3.43
3.92
4.37
3.47
L1.27
4.97

2;:
2:9;
1.80
4.58

56%
2:93
3.53
4.13
L..d9
5.65

5.;:
4:15
4.79
5.1&
2.78
3.36
b.22
5.10
6.06
2.74
3.18
3.67
k.12
4.67
5.43
3.11
3.67
4.16
4.65
5.37
5.70
3.45
4.00

- -
0.412
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25.1 4 2.21 5.06 0.263 0.238 1.1gc 5.2% 0.203
25.1 4 3;.';; 2:: 15.56 0.38 ' 0.105 1.794 5.2% 0.254
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25. I : 3.00 0.72 0.4% 0.086 0.160 0.140 5.28 0:07j
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2.3. Mu&l Scale Skrn Friction Coefriciento
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x 103

1.93
2.04
2.16
2.07
2.20
2.10
2.23
2.50
5.46
1.90
I.88
1.91
1.62
1 .YY
1.76
1.51

z
5:65
2.14
1.88
2.57
2.25
1.62
1.96
1.92
2.04
1.94
I.75
2.03
2.56
6.07
5.40
3.60
2.60
2.45
2.58
2.35
2.70
2.17
2.73

(V : 25.1 ft./m.

C&
cv

0.051
0.056
0.061
0.072
0.081
0.101
0.126
0.152
3.203
0.051
0.056
0.061
0.071
0.081
0.101
0.129
0.153
0.203
0.254
0.048
0.051
0.056
0.061
0.071
(~.OSO
0.101
0.126
0.126
0.153
0.204
0.255
0.051
0.056
0.062
0.071
0.030
0.101
0.126
0.151
0.201
0.251

3.68
3.725
3.75
2.85

Z'
I:38
1.55
2.075
3.475
3.475
2.515
3.56
0.62
0.75
0.86
I.00
1.28
2.05
0.33
0.33
0.375
0.385
c.415
0.44
0.52
0.615
0.62
0.725
0.935
1.37
0.225
0.22
0.24
0.25
0.26
0.31
0.375
O&5
0.70
I.00

Ri;;
x 10 -6

0.98
I.04
1.07
4.215

: *z5
1:97
2.22
2.965
0.68
0.68
0.74
0.80
0.885
1.07
1.23
1.43
1.03
2.93
0.47
0.47
0.535
0.555
0.59
0.63
0.74
0.88
0.89
1.04
1.34
1.96
0.32
0.32
0.34
0.36
0.37
0.445

::2
I.005
1.43

/2.4.



-II-

2.4. Estimtes cf' l'ull  Scale Rearstance

25.1
25.2
25.f
25.1
25.1
25.1
25.1
25.1
UC.6
25.0
25.1
25.1
25.0
25.1
25.2
23.5
24.9
23.8
25.0
25.1
25.0
25.2
25.3
23.6
25.3
12.2
12.2

0.051
0.061
0.081
0.126
0.152
0.071
0.081
0.101
0.129
0.153
0.2@3
0.053
0.048
0.071
0.100
0.143
0.153
0.190
0.204
0.051
0.062
0.101
0.151
0.200
0.251
0.328
0.3?2

0.73
0.80
1.00
t.37
1.55
0.51
0.57
0.70
0.81
0.95
1.27
0.31

;:;;

0.51
0.66
0.72
0.85
0.92
O.u,
0.25
0.40
0.52
0.69
O.Y8
j.70
2.80

- -
%

: lo-:
- - -
1.03
1.14
1.42
1.94
2.15
0.72
0.81
0.99

2
:*:4
l:oo
0.44
0.3b
0.525
0.725
0.875
1.01
1.14
1.30
0.33
0.35
0.57
0.74
0.925
I A0
1.17
1.93

RL.
$03K  1

0.219 1.86
0.218 I.90
0.226 2.07
0.135 2.31
0.170 2.37
0.160 1.91
0.?67 1.86
0.159 1.85
0.147 1.89
@.I)+5 2.03
0.155 2.27
0.223 j.03
0.200 3.48
0.173 2.40
0.175 1.91
0.169 1.84
0.169 1.85
0.163 1.90
0.168 2.00
0.290 3.90
0.227 3.73
0.208 2.20
0.202 I.90
0.194 I.&
0.201 2.06
0.199 I.91
0.227 2.30

RN)
c lo-

2.79
3.08
3.84

::8"t
1.35
2.18
2.68
3.02
3.62
4.e6
1.19
1.03
1.42
1.96
2.36
2.73
3.08
3.51
0.90
0.95
1.54
2.03
2.50

'3.::
5121

%
: 103

2.50 0.19 0.267
2.46 O.uC 0.255
2.37 0.48 0.248
2.27 0.83 0.183
2.23 0.94 0.164
2.63 0.16 0.183
2.59 0.21 0.190
2.50 0.33 0.180
2.46 0.44 0.162
2.40 0.56 0.154
2.30 0.79 0.156
2.87 0.075 0.219
2.92 0.06 0.190
2.78 0.11 0.181
2.63 0.20 0.189
2.56 0.32 0.180
2.50 0.39 0.180
2.46 0.50 0.170
2.40 0.55 0.173
2.99 0.04 0.275
2.96 0.05 0.227
2.74 0.13 0.215
2.62 0.23 0.209
2.52 0.36 0.204
2.39 0.56 0.204
w-b 1 .oo 0.204
2.27 I.45 0.224

% R'
/A'
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2.5. Full Scale herodynar~c Characteristics

2.5.1. Aero&mmic  Lift  andi3ra~  (with around effect  correctmns)

FQht Speed ak %v CL -6a $ 2

degs. degs. Ezed
57

Nc. Knots dep. dezs. CL -6 CL cs.,  cnrectei

17 124.0 -2.7 1.6 0.700 0.0737
125.0 6.2 10.7 0.663 0.0720
135.5 ::i 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.t 0.470 0.0536

18 117.0 3.3 7.8 a.742 0.0730
136.0 -0.1 4.4 0.560 0.0620
158.0 -0.1 4.4 Q.4-w 0.0546
158.0 2.7

I 68.0 -1.2 ;.; ~.w$

0.0542

171.0 0.1 416 01366 :*:gz.
5&36 114.5 7.0 11.5 0.&7 o.oy10

116.0. 7.0 II.5 0.877 0.0875
122.0 5.4. 9.9 0.742 0.0770
125.5 3 9.9 0.704 0.0730
132.0 8.9 0.631 0.0670
133.5 4.7 9.2 0,622 0.067~
W.0 3.8 a.3 ~.557 0.0660
152.5 2.7 76'6' 0.0497
160.0 2.1
167.0 1.8 613

:*z

01387
0.0520
0.0490

k 0.475  0.3650.3n 3.68 0.031 o.oou, 0.173
0.669 5.33 0.135 0.0103 0.355

8 0.540 0.990 7.01 0.291 0.0225 0.517
IO 0.725 1.330 8.67 0.525 0.0406 0.684
12 0.910 1.670 10.33 0.827 0.0639 0.846
14 1.090 1.998 12.00 1.186 0.0916 0.998
16 1.275 2.335 13.66 1.622 0.1253 I.150
18 1.460 2.675 15.32 2.135 0.1642 1.296
20 I.645 3.015 16.98 2.700 0.2090 1.436

/2.5.2.
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- - -_-

la+.0 0.074 0.m
125.0 c.072 0.440
135.5 0.m 0.352
135.5 0.064 0.320
153.5 0.0% 0.219
I?!+.5 L.054 0.221

117.0
I21.0
U4.0
,p.o
15a.c
158.0
168.0
171.0

@.C73 0.550
0.077 0.550
~.c65 0.396
c.062 0.314
@.0X Lj.194
c.c55 O.lGj
C.OjO 0.127
0.050 0.134

83.0 0.2% 3.92
83.0 0.21+3 3.24
08.5 0.243 2.02
93.0 0.183 2.09
93.0 C,.l@t 2.04

104.5 0.1405 1.1a

114.5
116.0
122.0
125.5
1 j2.C
1j3.5
140.0
152.5
160.0
167.0

0.091
o.cia75
c.c77
o.c73
c.o:7
0.067
0.066
0.050
c,.O!C
0. Cl/, 9

.--  -.-

0.735
0.770
0.550
0.195
0. j98
0.387
O.jlO
0.212
0.180
0.150
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2.6. Full Scale Water Drap >;eaowaxents (Cwrected  for ground effect)

light ak
No. &es.

24/l

25;
WI
24/J
a/2

Ti3
WI
26/2
26/3
WI

$$

:8'
26/4

4./J

2kTl
24/z
24/l
24/3
24/z
26/3
26/2
26/4
18

26/3
26/2
26/4
22

gh

24/3

$72
26/l
WI

"ii
22
22
17

3;

z$i:
a&

9.6
12.0
13.0
13.8
14.2
14.3

6.2
2.25

8:25
9.15
9.15

Z
9.55
9.9

IO.55
11.0
15.0
4.95
4.95
5.25
5.55

2;
6:75
7.0

;::

2:
7.9
6.0
8.3

9'::
3.0
3.25

E5
5.3
5.5
5.6
56.25

.

::1',

;*:5
2:2
2.35
2.5

:*:5
4:o

E'.

a

&i&  .

+.I
;::
9:3:8
3.7
0.95

:::5

:*::.
LO
LO
LO5
CA
5.05

;::
9.45

2;
G5
0.5
1.2
1.15
1.5
1.5
1.5
1.6

i::
2.5
2.8

::;

::755

;::5

;*:
0:1
0.15
I.1
2.0

:::
z5
6185

::A
7.85

::955
0.8

--

1.185
I.390
1,475
1.535
I.570
‘1.575
0.875
0.900
0.920
1.070
I.150
I.150
1.775
1.175
1.180
1.215
1.270
I.310
1.625
0.755
0.755
0.785
0.820
0.860
0.925
0.920
0.95C
0.955

y22r

1:coc
1.03C
1.05C
1.07:
I.135
1.1-/C
0.57C
0.59C
0.77C
@.77C
0.785
0.81~
0.82C
0.83C
0.915
l.coC
1.0x
1.12:
1.135
0.4%
0.505
0.5x
0.60~
0.60:
0.67~
0.7lC
0.885

L 3
lb. lb.

890
1,040
1,300
2,370
2,715
2,420
2,500
2,350
2,405
2,7YO
3,000

:%;
3:365
3,075
3,180

:~;~~
4:250
3,230
3,000
3,415
3,255
3,410
3,670
3,930
3,765
3,780
3,780
3,805
3,970
4,080
4,160
4,260
4,505
4,&5
3,405
3,310
4,600
4,320
4,400
4,540
;,g

5:130
5,610
6,050
6,310
6,370
3,890
3,810
3,990
4,515
4,810
5,030
5,350
6,670

15,297
11,391
14,045
13,817
12,630
10,011
12,845
11,190
13,782
12,783
12,161
13,187
11,776
II ,980
9,356

11,980
12,847
11,341
11,980
12,115
13,187
10,425
12,839
9,021

12,517
11 ,415
8,666

11,381

:: z2
12;192
11,081
11,413
10,581
10,655
11,585
11,940
12,877
10,745
9,220
8,931

11,554
12,592
7,791

11,032
10,067
9,110
9,920
'!,724

11,455
12,317

8,441
12,672
10,535
7,401
8,190
9,324

R
;b”.

2,550
2,100
3,110

:$::
2;880
1,900
1,530
2,130
2,300
2,400
2,900
2,140
2,140
2,180
2,780
2,840
2,450
3,500
1,750
1,700
1,530
1,720
1,310
2,190
1,960
1,280
2,070
2,180
1,950
2,390
1,775
2,020
2,060
2,500
2,980
1,690
1,750
1,530
1,4x,
1,Q.o
1,560
2,180
1,060
2,040
2,440
2,380
2,750
1,700
2,250
2,050
1,750
1,980
1,350
1,220
1,310
1,490

0.167
0.1845
0.2215
0.252
0.289
0.285
0.148
0.1365
0.1545
0.180
0.197
0.2215
0.182
0.1785
0.233
0.232
0.221
0.216
0.292
0.1445
0.129
0.1465
0.134
0.145
0.175
0.1715
0.148
0.182
0.185
0.177

%
0:177
0.1945
0.235
0.257
0.141:
0.136
0.1425
0.154
0.204
0.135
0.173
0.137
0.185
0.242
0.261
0.277
0.175
0.196:
0.1665
0.207
0.456
0.128
0.165
0.159:
0,160

/2.6 (contd.)
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2.6 Full Scale Wafer Drag @aaurepaents (Corrected for
grouw. errect)  ~l;ont;d.)

ak
dega.

6.65
7.55
8.0

1::;:
1.45
1.95
2.05
2.55

E5
3:45
5.05
6.65

2:
10185
11.8
2.05

:::
5.0

a
d&.

11.15
12.05
12.5
12.8
14.5

- xz
6:55
7.05

E5
7195
9.55

II.15
13.5
14.5

:z5
66:F

716
9.5

va
knob

0.920
I.005
I.050
1.075
1.220
0.420
0.470
0.475
0.525

kg:
0:610
0.770
0.920
I.130
1.220
1.300
1.375
0.475
0.500
0.575
0.760

L
lb.

6,940
7,570
;,;g

9:190
4,090
4,575
4,850
5,110
5,590
5,980
5,940
;*;z:
1:oocJ
1 ,VOQ
2,660
3,400

AJAX
7:020
9,280

A
lb.

9,222
8,107
8,320
7,080
6,904

12,097
92,612
10,495
7,321
6,841
9,465

10,222
6,050
6,717
5,094
y-g

I:760
6,631
6,331
9,142
6,397

%.

1,700 0.186
2,250 0.2775
2,450 0.2945
2,350 0.332
1,610 0.233
2,070 0.171
2,150 0.1705
2,310 0.220
1,500 0.205
1,320 0.193
1,650 0.1745
1,350 0.132

905 O.lYJ
1,905 0.2835
1,260 0.247
1,320 0.3045
1,070 0.312
1,450 0.824
1,2&-l 0.181
1,340 0.212
900 0.0985

1,550 0.w

b.7



ak
legrees

4

6

a

IO

-

0.670

0.860

I.050

1.220

va
knots

53
63

‘G:
?j

50 2,655 12,345 0.1475 0.140
6 0 3,760 11,240 0.106 0.132
7c 5,050 9,950 0.0945 0.149
PO 6,520 6,180 0.0765 0.153
90 e,130 6,830 c.061 0.221,

43 40

‘6: 650”
73 70
a3 85

43
53
63

‘,3
23
43
53
133

I+0

ii:
70
8 0

20
40
50
8 0

-r

L
IA.

2,245
3,415
yo;

81370

2,7LO
4,170
5,w
7,310
0,250

910
;,ie5
4,840
I ,c;yo

-

AX
10.

12,755
11,585
IO,-170
6,.5;0
6,CjO

12,260
lO,ti30
9,110
7,CYO
L,750

14 ,O?O
11,815
10,160
3,110

)6 based on X-I all-up mqht of 15,000 lb.

0.1a75
0.1425
3.111
C.088
0.068

0.142
0.147
0.165
0.173
cl.172

0.19:,5 0.173
0.138 0.200
3.1055 0.250
3.080 0.235
3.057 0.215

3.;:4
?.I62
3.1335
3.OlLG

0.165
0.222
0.252
0.202
--



-IT-

All symbols used have the same meanmgs ns in 6i.A.E.E. Report
F,!Res/263 (defmed on p.11  and m Fq,ure 8 of that repcrt)  though ~.t should
be noted that  the umts  are different  -rn some cases. The follmim~  add~t~om.1
symbols have been used in the pesent report, and a~d~t~omlgccmtric
parameters are illustrated inFigure  1.

4 Air drag coefficient,  full scale

CL Air ld't coeffwler.t,  full scale

L Air lift, full scale

% Reynolds Number, mdel  scale
t
% Pcynolds Number, full ocalc

% Water dram, full swle

'a AU speed, full scale

VW Uater speed, full scale
a

a[
Vm,g mcirlence,  actual

W71n.g  incdencc,  corrected.
6a V, Ving incidence  correction cf. Ap)?cndix I,

%
F/Res/263

AU? llf't coeffrclcnt  correction



NOTATION USED IN WETTED AREA INVESTIGATION
.

.

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