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IUIPOIW No. 279

TESTS ON MODELS OF THREE BRITISH AIRPLANES IN THE VARIABLE
DENSITY W’IND TUNNEL

By GEORGE J. HIGGINS, W. S. DIEEL, and GEORGE L. DEFOE

SUMMARY

This report contains the Tesuh of tests made in the National Achisory Committeefor Aera-
nauiics wtriable density m“nd tunnel on ~hreeairplane TnodPlssupplied by the Ih2ish Aeronautical
Research CommitYee. Thaw models, the 13E-2E with.R. A. F. 19 m“ng~,h Bristol Fighter wiili
R. A. F. 15 w“ngs, and the BTNol Fighter m“th1?. A. F. 30 wings, were fes%edo.rera wide range in
Reynolds Numb-s in. order to supply data desired by the Aeronautical Research G?omm.ih!eefor
scale .@ecf studies.

The maximum Z@ obtained in i%e8efest.sare in excetlent agreement m“th.the published results
of %iii.s% te.sh=,both model andfdl scale. No atiempi i~ made io compare drag data, om”ng to the

\ —

FIG.1.—BE-2E airplanemwkl with speciaIequipmentas tested

omism-on of tail surfaces, radiator, etc., from the model, but it ig slLownthat the. scaZe e~ect oberred
on the drag coefficients in these tests & due to a large extent to the parts of the models other than the
m“ng8.

INTRODUCTION

At the request of the British Aeronautical Research Committee, nominal models of three
British airpIanes ineorporat~~ wing sections of widely differenk aerodynamic characterkt.its,
have been tested in the variable density wind tunnel over a range in Reynolds Number extend-
ing from about 150,000 to more than 3,000,000. These modek have been designated as “nomi-
nal,” since no attempt was made to incorporate all detaik necessary for geometrical similarity;
the omission of the taiI surfaces and r&diators being the most important deviations in thi..
respecL The tests on such models may be expected to indicate the scale effect on Lift with
fair accuracy, but previous experience with the mw%ble density wind tunnel has shown that
the drag data are not reliable unless exact geometric similarity k obtained. (See Reference 1.)
The foregoing Imitations must be borne in mind in any interpretation of the test results.

The purpose of these tests was to suppIy data for comparative studies by the British i4ero-
nautkal Research Committee. The models had pretiousIy been tested very thoroughly in
EngIand, and comparisons made with fulI scale flight test data on the airplanes represented.

451



452 REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

DESCRIPTION OF MODELS AND METHOD OF TESTING

The three models, consisting of a BE-2E to ono-twelfth scale fitted with R. A. l?. 19 wings,
md two- Bristol Fighters to one-fifteenth scale fitted with R. A. l?, 15 and R. A. l?. 30 wings,
were tested as supplied by the British Aeronautical Research Committee. The construetionrd
details of the models are clearly shown in Figures 1 to 5. It will be noted that the tail surfaces
are omitted and that various other details do not conform to the requirements of geomefirical
similarity. For this reason i~ is desired to emphasize the fact that the test data are valid
only in comparison with data obtained in other tests on the same or similar models.

The method of mounting the models during the tests is shown in Figures 2, 3, rind 5. The
model is supported by two vertical stream-line rods which are hinged at their point of attach-
ment to the model and rigidly connected to the balance at their lower ends. A short hori-
zontal yoke rigidIy attached to the shielded vertical balance bar, extends upstream and is
hinged to the rear of the model. The angIe of attack is changed at the operating panel outside
of the tunnel, through an electric drive which raises or lowers the vertical brdance bar. A
detailed explanation of the operation of the balance-h memuring lift, drag, and pitching momen k
is given in reference 2. The interference between the shieIded vertical balance bar and the
model was c~refully investigated in the tests on the Sperry Messenger model (Reference 1) and
found to be negligible.

TEST RESULTS

Each model was tested at pressures of approximately 1, 2%, 5, 10, and 20 atmospheres.
In each test the dynamic pressure was held as nearly constant as practicable at a value corre-
sponding to a velocity-of about 22 meters per second. The coefficients are based on the true
dynamic pressure which was determined for each observation. Drag coefficients and angles of
attack have been corrected for tunnel wall effect by the Prandtl formulas,

and
~a= 57..? (7.8

2T Dz

where S is the model wing area, and D the tunnel diameter. In tabulating the test data, bokh
corrected and uncorrected values of ~z) and a have been given. The test data are given in
Tables I to XV inclusive and the various plots of these data in Figures 6 to 26 inclusive.

The usual absolute coefficients have been used. These are defined by the relations:

Lift = (7Lq .S

Pitching moment-about reference axis = C,u g (%

where q is the dynamic pressure ~ pV2 and S the wing area.

The center of gravity locations for the three models were not given, so arbitrary
reference axes have been taken. The location of these axes is given along with the model
climensions in Table XVI. —

The following summary of tables and figures is included for convenience:
BE–2E with R. A, l?. 19 wings:

Test data at 1, 2jfj, 5 10, and 20 atmospheres-Tables I to V, inclusive.
CL vs. a—Figure 6.
~B vs. ~—l?igure 7.
CD vs. Cz—Figure 8.
_L/Dvs. CG—Figure 9.
C,, vs. CL—Figuro 10.
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FIG. 2.—BE-2E airplanemcdcl mounted in hmnel’

.-

?IG.3.—Bns01 Fighter m-rplzmemcdd with R. A. F. 15 wings as
moumd in hmnel
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FM. 4.—BristolFighterairplanemodelwith R. A. F. 35wings

FtQ.5,—BristolFighterairplanemodelwith R. A. F. 30wings
mountedin tunnel



TESTS ON MODEIJS OF TKREE BRITISH AIRPLANES

BE–2E with R. A. F. 19 wings-Continued. = - ‘ -

C%n.z. and a vs. Reynolds Number-Figure 1I.
GLna=.vs. Reynolds lNumber-Figure 12.
OD~iz. vs. Reynolds Number—Figure 13.
Dimensional data on model-Table XVI.

Bristol llghter with R. A. l?. 15 wings:
Test data at 1, 2~, 5, 10, and 20 atmospheres-Tables Y-l to X inclusive.
(7Lvs. et-Figure 14.
CD vs. a—Figure 15.
CD vs. (&—l?igure 16.
L/D vs. (7L-Figme 17.
(7Xvs. C&—Figure 18.
c Lma=vs. ReynoMs Number-Figure 19.
c ~n,z” vs. ReynoIds Number-Figure 20.
Dimensional data on modeI—TabIe XVT.

Bristol Fighter with R. A. 1’.30 wings:
Test data at 1, 2 ~, 5, 10, and 20 atmospheres—T~bIes XI to XV incIusive.
CL -vs. a-Figure 21.
(7Dvs. a—Figure 22.
I!7Dvs. C.—Figure 23.
L/D vs. C=—Figure 24.
Cx vs. CL—Figure 25.

c%naz. vs. Reynolds NTumber-Figure 26.

(7Qm,z vs. Reynolds Number-Figure 20.
D1memionaI data on mod~—Table =V.

Comparison of sections R. A. l?. 30YGottingen 459, N. A. Cl A. 99—Figure 27.

DISCUSSION OF DATA

BE-2E model with R. A. F., 19 wings:
The variation in OL~a=mwith Reynolds ~Number for this model is so great that it constitutes

the most striking feature of &he tests. The foIIowing tabulafiion of data selected from Tables 1
to V and Figures 6, 11, and 12, -iviL1assist in the study of the changes:

TunneI pressure atmospheres ___________ 1 2X

‘Fp

5 10 20

ReynoIck NumberX lobs ______________ L 915 4.61 9.49 18.70 40.0
%... ---------- ------------ ——. . . ..— L 69 L 67 L 62 1.43 L 41
.&@ of attack d ~Lm==._-__Jam -------

[ :;;:
20.1° 19.3° 13-5° 12.4°

.AngIe of attack for C~=O____cc. ______ —9. 0° —9. 0° —a 9°
30.0°

—9.1°
.ci=-cce- ---------------------------- 29.1° 28.3° 22.4° 21. 5“

I

(75===is greatest at 1 atmosphere and decreases gradually up to a tank pressure of 5 &t.mos-
pheres. Between 5 and 10 atmospheres, or as shown by Figure 11, between Reynolds hTumbers
1,000,000 and 1,800,000 there is rapid decrease in GL~az. Increasing the Reynolds Number
above this crikicd vsdue causes ~Lm’az. to decrease slightly more but at such a sIo-iv rate that the
change is negligible It has been noted in previous tests in the -variable density tunnel that all
very thick and very highIy cambered wing sections tend to show a decrease in (?Lma=.if the Rey-
noIds INumber be made great enough. For e-xampIe, the U. S. A., 35A section is of conventional
form, similar to the Gottiugen 387, but having a camber of 18.18% as compared with 15.2%
for the R. A F- 19. Tests on this section (reference 3) show that at 1 atmosphere dLm=z.= 1.57
and ah 20 atmospheres C.==,. = 1.21, with intermediate values cIosely parallel to those found for
the R. A. F. 19. It therefore folIows that very high lifts on highIy cambered sections found
in tests at moderate Reynolds ATumbers should be viewed with suspicion since it is urdikely bhat
they can be realized at fti scaIe.
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That these characteristics are inherent with the R. A. l?. 19 section, and are not an inter-
ference effect, is clearly evident from the comparison in Figure 12 of the curves of tJL~a= against
Reynolds Number for RvA. F. 19 section alone and for the BE-2E model. It is of interest to
note in this connection that data on the R. A. 1?. 19 section have been obtained at very low
Reynolds Numbers by operating the tunnel at subatmospheric pressures.

The effect of Reynolds Number on C= is riot as great as on CL, but it is considerable, as
shown by the following tabulation of CD~i~. from the data in TabIes I to V and plotted in
Figure 13:

Reynolds Number X 10-5. _______ 1.915 4.61 9.49 18.70 40.00

(7Dmin----------- -------------- .0861 .0850 .0854 .0782 .0719
The most important feature seems to be the pronounced reduction in O~mf~ conc~rrent with the
reduction in 6!Lmaz. previously noted. By comparison with a similar curve obtained by testing
the R. A. l?. 19 airfoil section, it may be concluded that this scale effect is primarily due to the
wings. There also seems to be a large scale effect i-n the second regime but inspection of the
curves in Figure 7 shows that the curves may be too irregular to justify any definite conclusions,
The irregularities in the curves for both OLand CD at low angles are probably due to the un-

stabIe nature of the flow over the lower surface near the leading edge.
The plot-of CDvs. (?L(fig. 8), brings out the scale effect on drag much better than plot of

CDvs. a. For values of CL)corresponding to values ofoL less than 1.0, there is a large scale effect
on CD, particularly noticeable for the higher Reynolds NTumbers. This condition is also shown
by the plotting of LID vs. (7L,Figure 9.

The moment curves of Figure 10 are rafiher irregular a~d do not indicate any very defini~e
tendency except that at the higher lift coe%cients the 10 and 20 atmosphere curves are displaced
very slightly towards the base line.

Bristol F1gMer with R. A. F., 15 wings:

The curves of CL vs. a for this model, Figure 14, show no unusual features except at angles
of attack greater than 12° where a moderate scale effect is found. CLn@=,increases from 0.99
at I atmosphere to 1.11 at 2.5 atmospheres and then falls off gradually to 1.032 at 20 atmospheres,
Figure 19. The constancy of the angle of attack for zero lift is again noticeable. Between
(7Z= O and L%= 0.9 the divergencies of the C. curves are small and rather inconcbmive but a
tendency may be observed for CLto decrease when the Reynolds Number is increased.

The curves of C= vs. a, Figure 15, indicate a considerable decrease in ~LIas Reynolds Num-
ber is increased. If the curves for 1 and for 20 atmospheres be compared the decrease in ODis
comparatively uniform except at the critical angle range between 13° and 16°. This is shown
quite clearly by the polar plot, Figure 16, which also indicates that the value of CD~~m.is le~s
at 1 atmosphere than at 2 ~ and 5 atmospheres. This condition is probably due to-the experi-
mental errors in reading the low drags at 1 atmosphere.

The improvement in L/D, shown by the plot of L[D vs. (?Lon Figure 17, is about of the same
order as that observed on the BE–2E model, Figure ‘9. A point of similarity is to be found in
that the curves in each series fall into two groups: One containing the 1, 2%, and 5 atmosphere
data, the other containing the 10 and 20 atmosphere” data. This would indicate a change in

flow type between the 5 and 10 atmosphere conditions for both models. Another point of
interest is that L/D~.x. for the various Reynolds lNumbers tends to occur at the same value of
C. for the Bristol Fighter with R. A. F. 15 wings, while for the BE–2E model the value of CL at
L/D~., decreases as the Reynolds Number increases.

Figure 20 contains the plot against Reynolds ~umber of OD~j.,for the Bristol Fighter
model, for the R. A. F. 15 airfoil, and for the difference between the two, representing the drag
of the model less wings plus interference. It is apparent that the scale effects observed on this
model are due almost entirely to parts other than the wings, and in all probability the struts
account for a large proportion of the total effect.

The moment curves of Figure 18 show no well defined tendencies. The cause of the irregu-
larity in the 10-atmosphere curve is not known and no indication of a change in i30w type can bo
found in the remaining data at 10 atmospheres.
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Bristol Fighter with R. A. F., 30 wings:

The curves of (7Lvs. a for this model, Figure 21, show a ~ery large scale ef’iect on lift coefi-
cients at angIes of attack greater than 11°, but beIow this angIe the effects of Reynolds Number
are negligible. The angIe of attack for zero Iift appears to be practica.lIy unaffected by changes
in ReynoIds Number.

The folIowing data have been abstracted from Tables XI to XV:

.1
Tank pressure atmosphere ------------- 1 I 1(J ~fJ

2% >

ReynoIds IFumberx 10________________ L 52 404 7.60 15.00
- 1+

30.50
CL===------------------------------ O.761 ‘O. 814 0.916 L 067 L 006
-tigk of attack for cLz==_----am ______ 14.0° 14.0° 16-0° 20.0° 17.0°
.Ar@e of attack for CL= O_--- cc------- — 0.4° — 0- 4“ —CL4° ~ -01° – o. 4“

Both (7L~a= and cr~ increase with tank pressure up to 10 atmospheres, or to a Reynolds
Number of about 1,800,000, above which they decrease slowly as Reynolds Number is increased.
This characteristic appears to be a properLy of the moderately thick, doubIe-carnbered sections,
as shown by the comparative plots, on Fi=we 26, of ~L~a= VS. ReynoIds Number for the present
modeI, for the NT.A. C. A. 99 airfoil and the G6ttingen 459 airfoil. The G6ttingen 459 section
differs very little from the R. A. l?. 30 but the N. A. (2. A. 99 is considerably thicker at points
forward of the maximum ordinate. I?@re 27 is a superposed pIot of the three sections, for
comparison.

It is of interest to note that the major scaIe effect. on CL for the R. A..~. 30 section is of the
same type as that for the R. A. l?. 15 and the R. A. F. 19, in that it consists of an expansion
or contraction of the angular range between zero and maximum lift., withouti any marked

dCL -
changes in the angle of attack for zero lift or in the slope of the lift curves —.

da
The scale effect on (7Dfor the Bristol Fighter with R. A. F. 30 wings is aboui the same as

that observed for the R. A. F. 15 wings, and as shown by the curves of (?~~in VS. ReynoIds
hTumber, Figure 20, it is also due to the same causes, that is, to parts other t~an the wings.
Referring to Figure 4, it is quite apparent that the considerable length of srnalI streamline struts
and of Iarge brace wires is responsible for the greater part of the effect observed. Consequent Iy,
it is rather difllcult to apply a general interprekat.ion to the curves of CD or L/D.

The momenb curves of Figure 25 are again erratic and show no well defied tendency.
The onIy general cortclusion justfied is that the change of moment from model to full scale is
probabIy of no great importance.

CONCLUSIONS .

The foIIowing conclusions ma-y be drawn from the present tests, due consideration being
given to data previously accumulated in the variable density wind tunnel:

1. The scale effects depend on the airfoil section and are, in general, similar for similar
sectiorts.

2. MI airfoiI sections may be roughly divided into three general classes as foJlows:
(a) The highly cambered or very thick section having a very high Iift at ReyuoMs Numbers

within the testing range of the average wind tunnel. This class, of which the R. A. F. 19 iS an
example, usually shows a decrease in L7L~a=with increase in Reynolds Number.

@) The moderately cambered, medium-lift section, of which the R. A. l?. 15 k an exampIe.
This cIass usually has a moderat,e, and f avorabIe scale effect on CLwith a f airly Iow and f avorable
scale effect on (7D.

(c) The thin, to moderately thick, double-cambered section of low Lift at normal test
Reynolds Numbers. This class, of which the R. A. F. 30 is an exampIe, usualy shows a large
increase in i7L~az and a moderate decre~qe in (7~~i~. with increase in Reynolds ATumber.

3. The seal; effect on drag found in this investigation is caused to a Iarge extenti by Lhe
wing bracing used on the models.

9729:-2~o
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4, The lift coefficients obtained in the variable density wind twmeI are in excellent agree-
ment with those found in previous tests on the same models and also with the reported full-
scale data,

LANGLEY lVIEMORLAL .AEROXAUTICAL LAB.ORATORI-,

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS,

LANGLEY J?IELD, 17A., April J, 1927.
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TABLE I

459

MODEL, BE-2E (R. A. F., 19 WINGS) AIRPLANE MODEL. AVERAGE TANF
AVERAGE DYNAMIC PRESSURE,” 27.4 kg/mZ. AVERAGE REYNOLDS

,,.,,, 1 AT3i.
)1,500

Degrees a I Degees a

—11. 50
– 10.00

–a 50
—7.00
– 5.50
—4 00
–2. 50
–Loo
+. 50
2.00
3.50
5.00
6.50
8.00
9.50

lL 00
12.50
14.00
15.50
17.00
18-50
20.00
21.50
23.00
24.50

1C*J

0.1574
.1430
.1300
.1184
. 103s
.0973
.0914
. 0S16
. 0ss2

0952
:1055
.1157
. 12S3
.1429
.16-10
. 1S25
.2006
.2224

2500
:2762
. 30S2
. 34s0
.3911
.4373
.4784

–11. 57
– 10.03
–8. 4S
– 6.92
–5. 33
–3. 74
–2. 13

–. 50
+1. 12

2.75
4.35
5.95
T. 56
9.14

10.75
12-32
13. 8S
15.46
17.02
18.52
20.10
21.60
23. OS
24.56
26.04

–0- 079
–. 032
+. 020

.088

.183

0.1575 – 0.50 ●– O. 016
+. 071
–. 003
–. 005
+. 012

-012
.0$8
.063
. 0s5
.099
.106
.120
.141
.144

.1430

.1300

. 11s5

. 104+

. 09s5

.0940

. 0S61

.0952

.1049

–. 22
+. 15

74
i 75

.272

.396

.526

.952

. /67

2-76
4.22
6.10
6.85
7.30
7. 5s
7.64
7.46
7.25

..

1:i%
L 117
L 207
L 317

. 118S

.1324

. 14ss

.1669

.1926

.

6.85 ~ .136
6.50 - 14s
6.22 .144
5.92 135
5.49 : 14s

L 391
L 462
L 54s
L 60S
L 659
L 6S9
L 6S9
L 672

.2145

.2359

.2619

.2926

.3215

.3552

.3950

.4372

5-16 . 13s
4.76 .117
4.28 .131
3. S4 .111

.—

L 653
L 633

. 4S25

.5224
3-43 . 10s
3.13 .097

.
. . . .

1Uncorrected for hmnel wall ei%%.

TABLE 11

MODEL, BI+2E (R. A. F., 19 WINGS) AIRPLANE MODEL. AVERAGE TANK PRESSURE, 2.47
ATM. AVERAGE DYNAMIC PRESSURE, 67.6 kgjm~. AVERAGE REYNOLDS N UMBER. 461,000

..
CD

0.1512
.1380
. 122s
.1117
.1011
.0967
.0901
. 0s50
. 094!3
.1036
.1160
.1304
.1469
. 164T
.1991
.2101
.235.5
.2605
.2890

●: %
.4111
.4543
.4943
.5999

L/D
1

CM -—:+
-
–11. 57
— 10.20

_s. ‘2(J
–6. 91
– 5.32
–3- 72
–2. 10

—. 47
+1. 16

2.76
4.39
5.99
7. 5s
9.17

10.77
12.35
13.93
15.50
17.05
18-57
20.07
21.57
23.06
24.54
26.00

–0- 069
–. 023
+. 029

-095
.190
.296
.421
.559
.695

: :E
L 043
L 14S
L 240
1.339
L 429
1.514
1. 5S2
1.633
1.661
L 664
1.662
L 645
1.624
1.591

– O. 46
—. 17
+- 2.4

.85
L Ss
3.06
4.67
6- 5S
7.30
7.70
8-14

– 0-004
+. 006

–11. 50
— 10.00

– s. 50
—7. 00
— 5.50
–4. 00
—2. 50
— L OQ

+. 50
2.00
3.50

0.1511
.1380

.009

.019

.039

.051

.068

.085

.095

.106

.121

...–_-..
;-.

—

s. 00
7. S2
7.52
6.72
6.80
6.42
6.06
5.65
5.10 ;
4.47 i
4.05
3.62
3.29
2-66 /

!

.131

.137

.139

.143

.130

.168

5.00
6.50
s- 00
9.50

11.00
12.50
1400
15.50
17.00
18.50
20.00

I

.156

.148

. 11s

.095

. 0s5

.2192

.2450

.2792

.3260

.3655

.4096

. 450s

. 55s1

.-

.077 21.50

.060

.059
23.00
24.50

! Unmrrected for tumd wsll effeet

.
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TABLE HI

MODEL, BE--2E (R. A. F., 19 WINGS) AIRPLANE MODEL. AVERAGE TANK PRESSURE, 5.1
ATM. AVERAGE DYNAMIC PRESSURE, 144.6 kg/m’. AVERAGE REYNOLDS NUMBER, 949,000

. CM
~,:

-0.004
–. 002
+. :;:

.024

.045

.059

.069

. 0s3

: :%
.131
.134

123
.. . . 13?3

.131

.134

.109

.105

.092

.073

.0:5

. 0{2

.013

.009

1Degrees a 1cDf

I

.__,. .=.....

L/DDegrees a

–o. 077
–. 032
+. 026.

.098

.197
. . 310

.449

. 5s0

.696

.812
942

1:045
1.141
1.24’1
1.340
1.427
1.503
1.553
L 598
1.621
1.620
1.608
1.582
1.525
1.471

– 0.50
–. 23
+. 21

1:.%
3.28
5.11
6.80
7. 5s
7.94
8.34
8.07
7.58
7.41
7.0$
6.72
6.29
5.78
5.18
4.57
4.08
3.68
3,36
3.05
2.83

–11. 57
– 10.03

–8. 47
–6. 91
–5. 31
–3. 71
-2.08

–. 45
+1. 16

2.77
4.39
5.99
7.58
9.17

10.77
12.35
13.92
15.47
17.01
18.53
20.03
21.52
23. dO
24.44
25.89

.1531
, 1370
.1249
.1129
.1027
.0946
.0880
.0854
.0920
.1019

1133
:1292
.1505
.1675
.1898
.2128
.2388
.2685
.3090
.3546
.3965
.4376
.4715
.5008
.5204

. ..—

–11. 50
–lo. 00

–8. 50
– 7.00
— 5.50
–4. 00
– 2.50
—1, 00 ~

+.50 !
2.00 ;
3. 5Q ~
5.00 :
6.50
8.00 ~
9.50

IL 00
L2. 50
14.00
15.50 \
17.00
18.50
20.00
21.50
23.00
24.50

I

0.1530
.1370
.1249
.1127
.1021
.0930
.0847
.0799
. 0s40
.0910
.0987
.1112

: :2;:
, 1602
.1792
.2015
.2287
.2670

: y;

.4301

.4624

.4847

1Uncorrected for tunnel walI effect.

TABLE IV

2E TANK PRESSURE, iO.1 ATM.
TNTOLDS NUMBER, 1,870,000

MODEL, BD-2E (R. A. F., 19 WINGS) AIRPLANE MODEL. AVER
AVERAGE DYNAMIC PRESSURE, 291 kg/m’. AVERAGE RI

CL . CD [“ L/D
I “-

: cJf

--=. -----
I

I
Degrees a ~Degrees a 1 CD)

O. 1563
. 140s
.1318
.1054

: %%
.0742
.0735.

: %;+
.0991

: w:
.1482
.1606

--------=
.2235
.2522
.2991
.3190
.3619
.8859
.4163
.4566
.4831

–o. 117 0.1565
.1409
.1318
.1057
.0901
.0788
.0782
.0795
.0859
.0929

-0-75 –O. 036
–. 39 –. 035

.14 –. 056
1.21 –. 017
2.84 -.001
4.76 +. 016
6..33 040
‘7. 57 -: :3:
8.48
8.8.5. .: :116
8.34 134
8. ~o “ :103
7.94 .155
7. 15 11s
7.00 :129

–11. 5
—lo. o

–8. 5
–7. o
–5. 5
–4 o
–2.5
–1.0

$;

35
5.0

::
9.5

–11. 61
– 10.05

– 8.48
–& 88
– 5.26
– 3.64
– 2.03

–.43
+1. 19

2.77

I –. 055
+. 018

.128

.256

.376

. .

I
.495
.604

: :%

1: %:
1.139
1.242
1.332
1.412
1.411
1.427
1.412
1.421

4.40
6.00
7.58
9.18

10.76
12.34
13.84
15.35
16.87
18.34
19.84
21.53
22.82
24.30
25.80

.1139

: M
.1737
.1899

—

. ---------
5.50
5.00
4, 26
4.03
3.59
3.36
3.12
2.83
2.68

.-—--------- .
:::”.100
‘- ‘.-0s2

083
.--j : 058*

, 038

: %;
.002
.000

1.416
1.406
1.398
1.378
L 375

20.0
21.5
23.0
24.5

I -1 I

I Uncorrected for tunnel wall effect.
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TABLE V

MODEL, BE-2E (R. A. F., 19 WINGS] AIRPLANE MODEL. AVERAGE TAN% PRESSURE, 20.4 ATM.
AVERAGE DI-NAM.lC PRESSURE, 637 kg/m2. AVERAGE REYNOLDS NUMBER, 4,000,000

Degrees a

—11.5s
–lo. 04

–s. 4s
–6. 89
— 5.25
—3. 62
–2. 01

–. 40
+ L 21

2.. so
4.41
6.00
7.60
9.18

10.77
12.34
13.81

I 15.30

– 0. C80 I 0-1416
–. 036 . 126S
+. 036

.11’4

.260

.403

.522

L 16S
L 247
L 343
L 413
L 3S2
1.374

.1123

.0994

. 0~96

. 0{19

. 099s

. 0[40

. 0s45

.0961

.1126

. 12S6

.1:54

.1103
1994

: z290
.2649
.3012

LfD

—o. 57
—. 28
+. 32
i. 15
2.90
5.59
7.46
8.55
8.93
8.85
8.55
8.20
7.53
7.30
6.75
6. 1S
5.21
4.57

1Unmrreetti for turtneI wdI effect.

TABLE VI

–o. 002
–. 004
+. 001

.009

.010

. 03s

.037
-064
.075
.083
.099
.105
.116
.112
.121
.099

06S
.:053

Degrees a ~
1

—11.5 1“
—10-o

–8. 5
—7. o
—5. 5
—4. o
–2. 5 ~
—1. o

+. 5 I
2.0
3.5
5.0 ~
6-5
&o

1;: ; \
12.5

t140 ~

1 (JDr

0.1415
. 1~68
.1123
.0992
.0885
.0692
.0653
. ofy3
. 0[52
.0889
-0973
.1102
.1329
.1447
.1696
.1960
.2334
.2700

i

310DEL, BRISTOL FIGHTER (R. A. F., 15] AIRPL.4_NE MODEL. AVERAGE TANK PRESSURE, 1
ATM. .4VERAGE DYNAMIC PRESSURE, 27.8 Iq#ms. AVERAGE REYNOLDS NUMBER> 157,000

I Degrees a

—4. 5s
—3. 00
— 1.43

+. 13
1.70
3-26
4 W
6.37
7.94
9.50

11.06
12.62
1415
15.66
17.16
18.64
20.14
21.62
23.12
24.60
26. os

CL

–o. 114
+. 000

.106

.199

.296

.387

. 4s4

. 55s
661

:749
.845
.926
.983
. 9S6
.990
. 96S
.961
.939
.930
. $?:;
.81[

CD

0.0616
.0513
.0502
.0500
.0534
.0604
.0$84
. 0(81

02~6
.1045
.1206
. 135s
.1575
.2153
.2578
.2877
.3353.
.3949
.4373
.4644
.4920

—L M
+.00
2.12
3.99
5.53
6.38
7.09
7.14
‘7. 14
7.14
7.00
6. S1
6- ~~
4.59
3. %
3.37
2.87
2.38
2.13
1.94.
L 7s

– 0. oi5
—. 012
+. 001

.004

. 00s

.022

.054

.013

. 06S

.070

.092

.102

.083

.080
- 0s1
.065

+: E
—. 004
—. 036
–. 047

LDegrees a ! 1 cDr
t

–45
t

CJ.0614
–3:0 ~ . 0513
–L5 ; -0501

c1 J .0495
+1.5 , 0524

3.0 ~ . 05s7
4.5 .0657
6.0 ~ .0745
7.5 ~ . 0s75
9.0 + . 09s0

10.5 ! 1123
~z. o I : 125s
;3-; ~ .1463

2040
16.5 :2464
I& o . . 276s
19.5 .3246
21.0 .3847
2,2.5 .4273
240 / .4550
25.5 I -4s31

—.—

. -.

1Limrmectedfor tunnel m311efleei.
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TABLE VII

MODEL, BRISTOL FIGHTER (R. A. F., 15 WINGS) AIRPLANE MODEL.” AVERAGE TANK PRES.
SURE, 2.58 ATM. AVEEL4GE DYNAMIC PRESSURE, 69.2 kg/mi, AVERAGE REYhTOLDS
NUMBER, 390,000.

Degrees a

–4. 55
–2. 99
– L 42

$.;:

3:26
4.83
6.39
7.95
9.51

11.07
12, 63
14, 19
15.72
17.23
18.74
20.22
21.69
23.16
24.64
26.12

– 0, 082
+. 013

.114

.204

.294

.393
491

: 5s5
.682
.770

863
‘: 951
1.032
1.067
1.092
1.110
1.086
1.041
1.000

965
:934

c;

0.0545
.0507
.0497
.0513

‘ : %%
.0685
.0793

: %%
.1178
.1336
.1560
.1940
.2356

: %%
.3960
.44$8
.4788
, 5078

–1. 51
+.26
2.29
3.97
5.32
6.41
7.14
7.41
7.52
7, 41
7, 30
‘t. 14
6.63
5.50
4.63
3.89
3.14
2.63
2:24
2.02
1.84

–o. 051
–. 042
–. 024
–. 009
–. 001
+. 024

.035

.043

.062

.079

.073

.095

.104

.079

.085

.081

.065

.044

.015
+. 009
–. 031

——

–4. 5
–3. o
–1.5

+:.5
3.0
4.5
6.0
7.5

It;
12.0 /
13.5
15.0
16.5
18.0
19.5
21.0
22.5
4.0’

25.5
, --

IUncrmtcted for tunnel walI effect.

TABLE 17111

MODEL> BRISTOL FIGHTER (R. A. F., 15 WING~ AIRPLANE MODEL. AVERAGE TANK
PRESSURE, 5.1 ATM. AVERAGE DYNAMIC PRESSURE, 146 kg/m~. AVERAGE REnTOLDS
NUMBER, 780,000

——————.

~ Degrees a

I
– 4.55
– 3.00
–1. 45

+. 13
1.69
3.26
4, 82
6.38,
7.95

I
9.51

11.07
12.62
14.18
15.70

I :2;;

~ ;?;:
23:18I
24.66

I
26.13

–o. 068
+. 008

108. .
.199
.288
.392
, 485
.574
.673
.762
.851

1: %
1.053
1.072
1.065
1.059
L 037
L 017
.986
.948

“CD

O. 0502
.0484
.0478
.0500
.0537
.0593
.0666
.0754
.0882
.1004
.1143
.1323
.1549
.2014
.2270

: %%
.3979
.4365
.4745
.5038

LfD

–1.36”
+. 17
2.26
3.99
5.38
6.63
7.20
7.64
7.64
7.58
7.46
7.04
6.63
5.24

. 4.46
3.76
3.13
2.61
2.33
2. 0.8
L S8

CM

–o. 051
–. 026
–. 024
–. 006
+. 012

.032

.047

.059

.085

.089
. . 108

.104

.119

.111

.087

.091

.078

.039

+: :fi
–. 002

Degrees a

–4. 5
–3. o
–1.5

o

1%!
12.0
13.5
15.0
16.5
1s. o
19.5
21.0
22.5
24.0
25.5

I CDI
I

0.0501

: ;%
.0495
.0527
.0575
.0639
.0716
.0829
.0937
.1059
.1223
.1427

: ;%:
.2697
.3255
.3854
.4245
.4632 -
.4934

—.
I Um-orrectcd for tunne~ wall effect.
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TABLE IX

MODEL, BRISTOL FIGHTER (R. A. F., 15 TZNGS) AIRPLANE MODEL- AVERAGE TANK
PRESSURE, 10.5 ATM. AVERAGE DYNAMIC PRESSURE, 307 kg@*. AW3RAGE REYNOLDS
NUMBER, 1,5 S0,000

—-
—[

Degrees a

.F

CL

I ❑: :5 –0- 0s4
+. 003

I CD?

0.0433
. 04~9
.0427
.0437
.0453
.0502
.0602
.0643
.0697
.0964
.0996
.1107
.1309
. 18s5
.2237
. ~611
.3141
.3324
.4140
. 443s
.4951

“1CD1
I Degrees a .

I

0: :jwf j

. 04% i

.0441 ~

.0461 ,

.0518 ~

. 06~7

.0579 1

. 0/44

.1026

. 10s0

.1202

:g: ~

:2733
.3257
.3639
.4253

4549
: 505s

– L 93
+.07
2.24

–o. 048
–. 037
–. 043
–. 006
–. 036
+. 010

. 0s6

.094

. 0s7

. 09s
os~

-029
. 0s$
.073
-057
.050
.025

+. 016
–. 019
—. 010
–. 041

–’L 5
–3. o ..- ~–L44 .096

+. 13 .193
1. 6S . 26S
3.24 .366
4.81 .463
6.37 . 55s
7.92 .639
9.48 .729

11.06 . s%
12.60 905
14 1s 1:017

–1.5
o

+1.5
3.0

. 45

k 37
5. S2
‘7. 10
7.41
8+ ~o
8.63

‘ 7. 10
‘7. Ss
7. 52

6-0
7.5

1::
12.0

15.68 I i. 021
17.19 ~ L 039
1S. 6S i L 0Z2
20.16 , .999
21-66 .997
23.16 I . 9S7e, 978
% y~ I :960

2.32
2.15
L 90

—
.

~Uncorrected for tunnel wall effect.

TABLE X

MODEL, BRISTOL FIGHTER (R. A. F., 15 WTNTGS) AIRPLANE MODEL. AVERAGE TANK PRES-
SURE, 20.6 .4T31. AVERAGE DY&rAMIC PRESSURE, 618 kg/m~. AVERAGE REYNOLDS
NUMBER} 3,120,000

~ Degrees LY c.
I

I
LDe=~ees a

IL-I
I iC?=r

.—.,
–4. 5
—3. o 1
_l.5 I

01

0.0435
.0412
.0413
. 0=3 i
.0452 ~-.

: E:: ~
, 0647
.0730
.0847 I
. ());: ~

:1274 I
1482 ~

:2186 ~
=2622
.3037
. 34s1
. 3S69 ,

i

–4 56 – 0.090
–3- 00 +. 000
– L 43 .099

+. 12 ~ . 180
1. 6S .277
3.25 .377
4 S1 466
6.37 :.555
7.93 647
9.49 :737

lL 06 . S36
12.61 .920
14.17 1.004
15.69 1.032
17.17 1.013
1s. 66 .997
20.14 .96-4
21.62 -931
23.13 . 9*3

O. 0436
.0412
.0414

—~. 07 – 0-053
+. 00 –. 032

2.40 –. 025I
.0427
.0461
.0526
.0594
. 06S3

4.22 –- 021
5.99 +. 025
7.20 .016
7. Ss .030
s. 14 .053
s. 34 I 062
8.14 I : 0s2
7.75 .052
7.58 .102
7.20 .101
6.41 .100
4.39 .079
3.64 .059
3.07 .040

. .
: %;:
.1075
.1218
.1391
.1606
.2305
-2737
.3145

7.5 I

1::
12.0
13-5
15.0
16.5
la o
19.5
21.0
22.5

. -.—-

. 35s1

.3972
2.60

I
.008

2.37 .012

-.
—

I Uncorrected for tunnel wall effect.
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TABLE XI

MODEL, ‘BRISTOL FIGHTER (R. A. F., 30 WINGS AIRPLANE hjODEL. AVERAGE TANI<
PRESSURE, 1 ATM. dAVERAGE DYNAMIC PRE” SURE, 27.2 kg/mz. AVER.4GE REYNOLDS
WJMBER, 152,000

Degrees a CL C*

‘-v+~+

~,~ ‘=[ .~M - ,“D&ree, ~ 1 cDf

– L 52 –} ~;; I O. 0603 –1< 11 : +0. 015 –1. 48
+. 01 +. 33 -.003

0.0602

L 56 , 120 i : %: : 2.10 i
0569

3.10
+. o~o +~. :: : 0568

.211 .0601 3.51
4.64

.017 0596
.301 .0652 4. 63.. ~ 042

6.17 , 400 .0726
i 44 :0642

$WJ [ :072 5.91 . 070s
7, 71 ~ .492 . 0S27 078 7.39 .0799
9.25 .584 ~ .0938 6:21 i :116 & 86 .0899

10.77 .662 .1071 6.18 , .134 10.33 .1021
12.29 .726 1228 i
13.78

5.92 .125
761

11.81 1107
:1524 j .5.00 173 13.28 ~ :1457

15.23 :745 ,. 2084 ; :: -] :155 1474 .2020
16.69 : ;;; ~ :$::: 155
18.13

16.21 .2475
2? 37 :137 17.66 .2947

19. 5s .696 .3341 2.08 117 19.12 .3285
21.01 .687 .3670. 1.87 ! ‘ :110 20.56 .3616

-1
1Uncorrected for tunnel wall effect.

. . . . . . ...—- –=–-

---- .. .

TABLE XII

MODEL, BRISTOL FIGHTER (R. A. F., 30 WIhTGS) AIRPLANE MODEL. AVER.4GE TANK PRES-
SURE, 2.72 ATM. AVER-AGE DYNAMIC PREF3~URE, 72.8. kg/m?. AVERAGE REYNOLDs
NUMBER> 404,@O0

:. cl;

3:11
4.64
6.17 ~
7.’71

+. 029 -:0517
.130 . .0517
.221 -.0557
.304 0606
.397 ! :0690
.487 i .0769

}
Degrees- ~ CL

_ ~ ~: ..- _______

r

LID c.3f

1------

1Degrees a
j i_— .

1cot

-1.52] -0.066 ~ 0.0536 -1.23 -fl 01?, — 1 “4R (2 0.52.5
+.56
2.52
3.97
5.03
5.75
6.33
6.62
6.62
6.58
6.37
4.21 1847

16.74 ! .798 [ .2368 \ 3.37 .116 I 16.21 I ; 2295

10.77
12.31
13.82
15.27

.665 . ioo3

.751 1139

.814 :1280

.809 : .1922

-. -

+:. ;4

4:44
5.91
7.39
8.86

10.33
11.81
13.28
14.74

19.60 .730 \ : :~~
.55. 17.66 :2802

I

2 ij :077
21.04 .721

19.12 .3213

I
1.99 .065 20.56 .3561

—i-..=- --
I
,.

1Uncorrected for tunnel wall effect.
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TABLE XIII .

MODEL, BRISTOL FIGHTER (R. A. F., 30 WINGS) AIRPLANE SIODF.L. AVERAGE TANK PRES-
SURE, 5.27 ATM. AVERAGE DYNAMIC PRESSURE, 141 !ig@. AVERAGE REYNOLDS
X~TMBER, 760,000 —.. .

– ~z ~~ – O. 063
+- 02 +. 033

L 57 .131
3.10 .218
k 64 -306
6.17 .396
7.71 .485
9.24 .576

10. 7i 666
12.30 -750
13.83 :831
15.34 , .913
16.81 .916
1s. 24 .883

. STO
;; :: I . 7s3

CD

0.0522
. 050s
.0524

.

: W
.0672
. 0i63
. 0S70
. 09S6
.1113
.1232
.1392.-

:%;
.2946
.3613

I Umcrrected for tunnel ?mIi effect.

,

– L 21
-65 I

2..50 !
3.91 I
5.05
5. S9
6.37
6.63
6-76
6.76
6.76
6.54
4 Ss
3. 7s
2.95
2.17

[

CM

–o. 022
—. 015
+. 003
.013
.033
. 04s
. 05s

os~
.093
.110
.114
.111
.096
. lo~
.094
.039

I Degrees a

– L 4s
o

+ L 4s
2.96
4.44
5.91
7.39

“S.86
10.33
lL S1
13. 2s
14.74
16.21
17.66
19.12
20.56

0.0522
. 050s
. .0522
.0552
.0594
.0654
.0736
. 0S32
.0935
. 104s
.1156
.1296
.1780
. 224S
.2859
.3542

-..”.:

. .
.—
.—

..

TABLE XIV

MODEL, BRISTOL FIGHTER (R. A. F., 30 TFINGS) AIRPL.ANE YODEL. AVERAGE TANK PRES-
SURE, 10.33 ATM. AVERAGE DYNAMIC PRESSURE, 290 kg~m?.
NUMBER, 1,500,000

AVERAGE REYNOLDS

{ Degrees a

– 1.52
+. 00

L 55
3.09
4.62
6.16
7’. 6S
9.23

10.76
12.30
13. S4
15-36
16. S7
M- 33
19. S3
21.24
22.66
24.05

– 0.070
–. 005
+. 103
.123
.218
.375
-441
.566

651
:744
.851
. 93s

L 002
1.022
L 067
L 031
.993

c.

0.0471
.0461
.0468
.0504
.0554

:1%
.0787
. 09~l
.1034

119s.-
.1344
. 152%3
.1814
.2.225
.2563
. 33S2
.3693

L[D

–1.49
–. 11

+2. 20
3, S3
5.03
6-06
6.33
7.20
6. 5S
7.20
7.10
7.00
6. 5S
5.65
& 81
403
2.94
2.55

– 0.040
–. 094
+. 014
.029
.052
.076
.046
.104
.114
.065
.120
.119
.073
.1:1
. 0(3
.099
.038
.005

I Degrees a

–1. 4s
o

+ L 4s
2.96
444
5.91
7.39
S. S6

10.33
lL 81
13. 2s
1474
16.21
17.66
19.12
20.56
22.00
23.43

1 cDf

0.0470
.0461

: ;;%
.0545

:%%
.0750
.0942
.0970
.1115
.1242
.1412
.169$
.2094
.2441
. 326S
.3591

.-
=&

1 Uncorrected far tunnel wall effect.
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TABLE XV

MODEL, BRISTOL FIGHTER (R. A. F., 30 WINGS) .AIRPLANE MODEL. AVER.4GE TANK PRES.
SURE, 21.0 ATM. AVERAGE DYNAWC PRESSURE, 620 kg/ret. .4VERAGE REYNOLDS
NJ MBER, 3,050,000

CM

–o. 020
–. 012
+. 017

.019

.033

.017

.056

.052

.069

.097

.097

.123

.137

.107

.084

.032
.

I
.—

CL I CDDegrees a- LJ’D

–1. 31
+.59
2.93
4.51
.5.85
6.72
7.10
7%30
7.64
7.10
7.25
7.05
6.66
5.08
4.13
2.82

1 cDr I
I ‘

–L 52
+. 02

1.57

– 0.059
+. 026

.130

0.0449
.0439
. ci443
.0472
.0509
.0592
.0669

– 1.48

+:. 48
2.96
4.44
5.91
7.39
8.86

10.33
11.81
13.28
14.74
16.21
17.66
19.12
20.56

3. io
4.64
6.17
7.70
9.23

. 2i3

.297

.398

.476

-=, -. . .-

.562

.650

.747

.832

1: :;:

.0771
10.76
12.30
13.83
15.35
16.87
18.32

.0849

.1051

.’1145

.1316

.1513

.1964

.2358

.3109

.999
, 976
.876

19.76
21.14

. .. . .. . .
1Uncorrected for tunnel w8Heffect.

TABLE XVI

DATA ON MODELS
___-. .- .-

Model BE--2E Bristol Fighter Bristol Fighter
“[

— ~.:

1R. A. l?. id:--------------- R. A. F, 30. I
l:15_---=---------------- 1:15,
31.50 in. (S.0 cm.) --------- 30.54 in. (77.57 cm.). ~
31.50 in. (80 cm.) ---------- 30.54 in. (77.57 cm.).
4.35 in. (11.05 cm.) --------- 4.35 in. (11.05 cm.).

~

4.40 in. (11.18 cm.) ----------- 4,38 in. (11.13 cm.).
4.40 in. (11.18 crn.)---_~---_~ 4.40 in. (11.18 cm,).
0.907 sq. ft. (0.0843 sq. m.)-’ 0.901 sq, ft. (0.0837sq. m.).
0.907 sq. ft. (0.0843 sq. m.)~ 0.907 sq. ft. (0.0843 sq. m.). I
1.814 sq. ft. (0.1685 sq. m,)-~ 1,808 sq. ft. (0.1680 sq. m.). I

Wing section ---------
Scale ratio. ---_,-_,.
Span upper wing___
Span lower wing -----
Gap (average] -----
Chord upper wing---
Chord lower wing---
Area upper wing -----
Area lower wing----
Area total__ -_-..--,_

R. A. F. 19---------------
1:12 --------------------
40 in. (101.6 cm.) -------
30 in. (76.20 em.) ------- ,
6.23in. (15.82 cm,) ------

. (13.97 cm.) ------

. (13.97 cm.) ------
q. ft. (0.1400 Sq , nl.)-
a. ft. (0.0947 sa. m.)-

5.50 in.
.5.50 in.
1.507 Sc
1.019 S(A
2.526 sq. ft. (0.2347 s~. m.j_l

I_ .~.-. .- —-.

PITCHING MOMENT AXIS

BE–%E (R. A. F., 19).—The axis, relative to the leading edge of the upper wing chord at
root, is 3.46 inches behind and 4.72 inches below, parallel and perpendicular to Lhe chord line.

Bristol Fighter (R. A. F., 15).—The axis, relative to the Ieading edge of the lower wing chord
fit root, is 1.125 inches behind and 2.06 inches above, paraHeI and perpendicular to the chord
line.

Bristol Fighter (R. A. F., 30).—The axis, relative to the leading edge of the lower wing chord
at root, is 1.125 inches bchiml and 2.03 inches above, paralIeI and perpendicular to tho chord
line. .
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.
A7gfe of oficck,a

FIG. 6.—Lift coefficient r% ar@e of attack BE-X3 airpkme mcdel with R. A. F. 19 wings

e

/%@ Of Gfk7c.k, d
FM. 7.—Drag cc,-effiefedvs. angIe of attack. BE-2E airplane modeI with R. A. F. 19wings
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FIG. 8.–Lift coefficient vs. drag coefficient. BE-2E airplane model with R. .4. F. 19wings
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FIC. 9,—Lift/drag vs. lift coefllcient. 13E-zE airpkme model with R. A.-F.
19 wings
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FIG. 10.—Lift coefficient ‘is. moment rwffident.
BE-2E riirpkme model with R. A. F. 19 wings
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ReynoldsNum&-
Fr~. Il.--sale efiect on CLmc=L BE-2E airpb.ne model with R.-4. F. 19wings FIG. 13.-&aIe effect on CB=i=- BE-2E airplane rmxIeI with R. A. F. 19 wings snd

without tail group

FK. 12.-We effeot on (k=-- BE-2E sirplane mcdel with R. .4. F. 19wings
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Ang[e8;fa.f/~;k,&

Fm. 14.—Liftcoefficient vs. sngle ofatta& BristoI Fighter sirpkme mc&I
with R.A. F. 15wings

-4” 0“ 4“ 8“ L?” E“ 20” 24”
.?hg[e of aftffck,Ci

Fm. 15.—DmgcoeEeiettt W. angle of attack. Bristol F@t.er airplane mcdeI
with R. A. F. 15wings
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FIG. 16.—Llftcoetlkisnt vs. drag coefficient. Bristol Fighter airpla~e model with R. A. F. 15wings

I I I I IJI. I I I
4

Fre. 17.—Llft/drag m. lift coefficient. Bristol Fighter airplane mdel with
R. A. F. 15wings

CM

Fiff. 18.-Lift coefficient vs. moment cw.B3cient,
Bristol Fighter airplarie model with R. A. F.
15wings
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E’IQ.19.-Scale effect on CL___ Brktol Fighter airpkme model.-.
with R. A. F. 15wings
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FIG. m.-scale effeet on CD-,.Bristol Fight&r airplane rnr&I withoat t8iI

Angleof 9fi+3ck,d
F[Q.21.—L1ftcoefficient vs. rmde of attack. Bristol Fighkr aidane

model with R. A. F. 30 wings
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??IQ.Z!—Drag cmtEcient vs. angk of attack. BristoI fighter airplane
mcddwith R. A. F. 30wings
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FIG. Z3.-Ltit coefficient ~s. drag ec-?fieient. Brfstoi Fighter airpbne rncdeI with R. A. F. 32wings
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_FiG. 25.—Lift coefficient vs. momeut coefficient.
Bristol Fighter airpIatie model with R.A. F. 30
wings

.

FIG, 24.—Lift/drag m. lift coefficient. Bristol Fighter air.
ulanc model with R. .4. F. 30 wings
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Fro, 26.—%aleeffect on CLmm=.Bristol Fighter airplane model with R. A. F. 30wings

Per cenfof chord

Fm. 27._~upcrposed pIot of airfoil sections R. A. F. 30, h’. A. C. .4. W and Ciottingen 459for com
parison
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TESTS OF THREE AIRPLANE MODELS

By H. C. H. TOWNE~D, B. Se.

Tests have been made of rnodek of BE2e with R. A. F. 19 wings, Bristol Fighter with
R. L F. 15 wings, and Bristol Fighter with R. A: F. 30 wings, for comparison with those obtained
with the same models in the vayiabIe density tunneI of the NTational Advisory Committee for
Aeronautics, America. Owing to kick of time it has uot been possible to produce Q complete
report, and iu consequence the absoMe lift and drag coefEcients only are given here, the moment
coefficients being omitted for the present.

The wind veIocity was adjusted in each case to give the same value of ~llv as in the cor-
responding test at. atmospheric pressure in the N. A. C. A. tmmd. The parLicuIars of the
modek as gives in TabIe XVI of this report have been used in obtaining lit%and drag coefficients.

The modeIs were tested exactIy as they were received, with the exception of the BE2e,
which was found to be damaged on arrivql. In addition to other minor defects, the lower
wing was found to be slightIy loose, yawed about 2°, dispIaced bodily about ++ inch to star-
board and bent at the rooh in such a way that its angle of attack was about %“ in error. TTith
the exception of the lateral displacement, the above defects were rectified before test.

ResuZts.-The resuIts have been corrected for efket of the tunnel walls. There is some doubt
about the exact direction of the wind in the tumel in which the models were tested ~hich intro-
duces some uncertainty in the va~ue of minimum drag and it has not been possible to test for
this yet.

The absoIute Lift and drag coefficients are plotted in Figures 28,.29,and 30. The agreement
with the results in the variable density tunnel is ~ery cIose for alI the modeLs. ID. the case of
the BE2e with R. A F. 19 miqgs the sharp fal in CL abo~e the ma.simum, which is characteristic
of this wing section, does not occur in the N. A. C. A. tests, the resuIts of which for thk modeI
are particularly smooth near the staIL

June, 19.27.
9i29i—2~1 473
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FIG. 28.–Lift and drag coefficients at $<=191,500 for BE2e model with R. A. F, 19 wings

(withont tsil unit)
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Angfeofaffack,d

Fm. 29.-Lift omf drag coefficients a~ ‘z -157,0$3 for Bristol Fighter BK&I with
R. A. F. 15wings ?without td unit)
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FIG.X!.-Lift and drag cwfEcients afi ~=152,c09 for Brktol Fighkr rnodeI with
R. A .F. 24 wings (without tail unit)


