
F^C;  JUL 2 2 1 +
	

IMLV6
0 04mv I Aok
	 'p$

RM No. L7GO8

CLAMWAMN C
4her"

RESEARCH MEMORANDUM
for the

Bureau of Aeronautics, Favy Department

AN INVESTIGATIOPT OF TEE 11.EIPODYNAIgC CHARACTEPISTICS OF AN 0.0MCALE

MODEL OF THE CHANCE VOUGH XF (U-1 1'.I='LADE IN THE

LANGLEY HIGH -SPED 7-• BY 10-FOOT MIMI L

PA%T I --- BASIC LOITGITUDINAL STABILITY CHAPMTEIRISTICS

TED NO. NACA DE308

By

William B. Kemp, Jr., Richard E. Kahn, and Kenneth W. Goodson

lwagley Memorial Aeronautical Laboratory
Langley Field, Va.

A

AN ELJEWN the N:a _:	 11- 16.w of ;L
the ^r:a.::'nE ^t Lhe caP1^%..

32.	 ti	 t	 6alc
revs	 contents In

t any
any

vnautho	 n fa Dro
y^.^,^,,^^,1.dTJ.O.^.{^^ InformaU	 f1	 parted

oNy to p e r s	 and naval
services	 of	 ea,	 appropriate
cfvllfen	 f the Federal

d discretion who of
thereof.

NATIONAL ADVISORY COMMITTEE
FOR AERONAUTICS FILE COP

	

WASHINGTON	 10 b:, r ptu nbd to '

JUL 	 the f 11e^ 0 1 top 1" a

	

18 194?	 u rgm,^, rtd

r



^• rr

NACA RM No. L7G08 
ION CANCr,^^^.^

NATIONAL ADVISORY COivi4ITTEE FOR lZURONAUTICS

RrSTARCH PMMORANDUM

for the

Bureau of Aeronautics, Navy Department

AN INVESTIGATION OF THE ALRODYNAMIC CHAFU,CTLRISTICS OF AN 0 , 0£3-SCALE

MODEL OF THE CIL'` NCE VOUGET XF 7U-1 AIRPLANE IN TIC

IANGLEY HIGHSPEED 7- BY 1041TOOT TUNYEL

PART I -- BASIC LONGITUDINAL STABILITY CHARACTIMISTICS

TED NO. NACA DE308

Bar William B. hemp, Jr.., Richard E. Kuhn, and Kenneth W. Goodson

S'UINVARY

The stability and control characteristic; of an 0.08-scale
model of the Chance VouGht XF7U--1 airplane have been investiSated
over a Mach number range from 0.40 to 0.91. Results of the basic
longitudin)..l tests o-f -the complete model with unde-flected control
surfaces are given in the preser:t report with a very limited
analysis of the results,

I ITRODUCTION

At the request of the Bureau of Aeronautics, Navy Department
an investigation of the stability and control characteristics of
an 0.08-scale model of the Chance Vought )T, -(U-1 airplane was
conducted_ in the .Lanrley hi r^h-speed. 7- by 10-foot tunnel.

This report presents the results of the basic longitudinal
stability tests. The results include lift, drag, and pitchina-
moment data for the complete model with undeflected controls over
an angle--of-attack range at Mach numbers varying from 0.40 to 0.91.
The inlet-velocity ratios associated with the simulated jet air-
intake duct are also presented.
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The present report is published with the purpose of presenting
the data available at present from high—speed tests of the 0.08—scale
model of the XF U-1 airplane. Accordingly, no detailed. analysis of
the data has been made.

SYMBOLS

The syotem of ayes used for the presentation of the data,
together with an indication of the sense of the positive forces
and moments,is presented in .figure 1. Pertinent symbols are
defined as follows:

C	 lift coefficient (
i lqs
ift̂

L 	 1

C D	drag coefficient IDrc^q`_ )

Cm 	pitching--moment coefficient measured. about the 17 percent

M.G.C. position trPitching moment
\	 qSc'

q	 dynamic. pressure ( 2 pV̀-
n

P	 air density, sl.ugs \per cubic foot

V	 free--stream velocity feet por second

M	 free—stream Mach nlunber (V,/a)

a	 speed of sound, feet per second

S	 wind; area, square feet( . J.'74 ft r )

c t	 mean geometric chord, feet (1.0 1+6 ft)

a	 angle of attack, measured from the X—axis to the fuselage
center line, degrees

APPARATUS AND METHODS

Model

The 0.08—scale steel model of the Xr7U-1 airplane used in this
investigation was constructed_ by Chrinc^e Vought Aircraft. Pertinent

IL
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dimensions of the model are presented on the three view drawing of
figure ?. The right air-intake duct contained a cluster of small,
pitot pressure tubes which were used to determine the inlet—velocity
ratios.

Tests and Tare Determination

In order to eliminate the seriou2 interference introduced at
high speeds by the conventional two— or three—strut model support
systems, the model was supported for the present tests by a sting
extending from the. rear of the fuselage to a vertical strut located
well behind the model in the expandinS part of the tunnel. This
strut was mounted on the tunnel balance system and was shielded
from theair stream by a fairing. A photograph of the model supported
on this system is shown in figure 3. The tare forces and moments
?produced by the center sting were determined by mounting the model
on two wing supports which were also attached to the vertical strut
and testing the model with and without the center sting. Figure 4
is a photograph of the model mounted on the wing supports with the
center sting in place. Angles of attack were changed b y the use
of interchangeable couplings in the stings behind the model.
Deflections of the support system under load were determined from
static loading tests.

The variation of test Reynolds number with Mach number for
average test conditions is presented ir_ figure 5. The Reynolds
number was computed using a turbulence factor of unity. The degree
of turbulence of the tunnel is not known. but is believed to be small
because of the high contraction ratio of the tunnel. The size of
the model used in the present investigation leads to an estimated
choking Mach number of 0.93 based on one—dimensional-flow theory.
Experience has indicated that with this value of the choking Peach
number, the tunnel constriction effects should not invalidate the
test results at tunnel Mach numbers below 0.90. Application of
the blocking correction increases this limit to over 0.91.

Corrections

The test results have been corrected for the tare forces and
moments produced by the support system and for deflections of the
system under load.

The ,het boundary corrections were computed from the following
equations which were determined by the method of reference 1.
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a = am + 0.331-0 I'M

CD = CD M + 0.0058CLM2

where the subscript M indicates measured value. The jet boundary
correction to the pitching moment was considered_ negligible.

The drag has been corrected for the buoyancy produced by the
small longitudinal static--pressure gradient in the tunnel and all
coefficients and Mach bombers were corrected for blocking by the
model and its wake.

RESULTS AND DISCUSSION

The longitudinal characteristics of the complete model with
neutral control surfaces are presented in figure 6. The deflection
of the support :system caused the angle of attack of the model to
change with speed.. It was necessary, therefore, to cross—plot the
original test results at constant angle of attack or lift coefficient
to obtain the curves shown in .figure 6. Pitching—moment coefficients
are presented about a center of gravity located at 17 percent of
the mean geometric chord.

The pitching moment coefficient and angle of attack are plotted
against lift coefficient in figure 7 for various Mach numbers. The
variation with Mach number of the slopes of these curves at low lift

coefficients are presented in figures 9. 	r &Cn)l8 and	 The curve o,.
oC,) M

(fig. 9) which is a measure of the static margin at a given speed,
shows a marked increase in static margin at Mach numbers above 0.85,.
However, the negative variation of pitching-moment coefficient with
Mach number which appears at high Moch numbers in the data of
figure 6 may cause an unstable variation of control position with
speed. The cause of this behavior at the high Mach numbers on this
swept wing model is not understood but as far as the unstable varia-
tion of control position with speed is concerned the effect is
similar to that which has been observed on unswept models at super-
critical speeds.

The results of the duct inlet velocity measurements are
presented in figure 10 as the rai 4 o of the duct inlet velocity to

CONFIDENTIAL
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the free-stream velocity. The measured inlet velocity ratios are
about half the magnitude of those expected in high--speed, full—
power. flight. At lower flight speeds, full--power operation should
produce inlet velocity ratios much higher than those measured.
However, calculations have inOAccted. that only a small. pitching
moment results from turning; the inlet air through the angle of
attack <;t the duct inlet.

Vi.cua.l observation o:E tuf is indicated no external flow
separation from the duct inlets a.t any Mach number at low angles
of attack. At the highest angle of attack, however, a local
separation from the upper surface of the duet lip was observed
at Mach nizribers as low as 0.4 .

Langley Memorial Aeronautical Laboratory
National Advisory Committee for Lleronautics

Langley field, Va.

William B. Kemp, Jr. 
Aeronautical Engineer

Richard E. huhn
Aeronautical Engineer

""Kenneth W. G6odson
Aeronautical Engineer

Approved:

Hartley A. Soule'
Chief of Stability Research Division
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T:tFE.YPENCE

1. Gillis, Clarence L., Polhamus, Edward C., and Gray ; Joseph L., Jr.;
Charts for Determining Jet Boundary Corrections . for Complete
Models in 7•- by 10,F1 	Closed Rectangular Wind Tunnels.
NACA ARP, No. L5G31, 1945.
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Figure I .- System of axes and oantral-owfacs deflectims. PositWe
values at forces, parents, and andes are indicated by arrays.
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TABULATED DATA
Wing

Area 3.174 sq {f.
As,oecl ratio 3.014
Meor7 geom elric chord /.046 ff.
Incidence O°
Dih e dro/ 0.
AirfOi/ /Perpendicu/or /00.25c) Symmefr cal

Max. fhicfrness 0./2c,
L ocolion of may. 1/21clrness 0.40c,

ver/ico/	 loi/
Area /fwo) 0.82 sq.lL
Aso&cl ratio 175

CG IOCOIIan 0./7 N.G.C.

^y
a

O

8

5.80

S,oeed brakes
der/ecleo' 36

r- - -I
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It-74

8.72
8.00

q

735

328	 926

CG /	 /

6.69

3.84-

0	 5	 /0

Sca/e , 117che5
908

3712	 —"1
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Figure 3. - Photograph of the 0, 08 -scale model of the XF7U -1 airplane mounted on the
center sting at a positive angle of attack.

orq
NATIONAL ADVISORY COMMITTEE 1011 AERONAUTICS

CONFIDENTIAL	 LANGLEY MEMORIAL AERONAUTICAL LABORATORY - LANO1 ► Y ► I ► 1 1 VA	 w



0
C

0
co

.	 .	 .... .	 ....
.... ... ..	 ..	 .

CONFIDENTIAL

NACA LNAL 52596

Figure 4.- Photograph of the 0.08-scale model of the XF7U-1 airplane with vertical tails 	 oq
removed mounted on the wing supports with center sting in place.
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