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caxiryum thickeess of the fairicg
fineness rario of cable and fairics cochbinarion (c/d)
cable dizmeter
frontai area of cable {b-d)
span of cable
chord of cable and f2iring cocbination
dynznic pressure {p¥2/2)
free-stream velocity
Reymolds number (pVd/it)
mass ceasity of air
absolute viscosity of air
speed of sound

Mach number (V/z)

Angular Setting

aungle of attack ir degrees (angle between the chord
plane of the cable and fairing combination and the
relative wind vector)
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WRD-TIRDEL TESTS OF THO-DIMENSIONAL
CABLE FAIRINGS

by

¥oran G. Ziegler

SWS4ARY
Nine two-direasiconzi cable fairings of varicus thickuesses
apd fipeness ratios were tested at various Reynolds nuzbers in
the 18~-inch Supersonic Wind Tunnel of the Aerodynenics Labora-
tory. Pitching-rorent coefficients were obtained for an angle-

cf-attack range of approximately -6° to 12° for each model.

INTRODUCTION

Wind-tunnel tests of two-dimensiona“ cable fairings were
conducced =c the reguest of the Hvdrowechanics Laborxatory of
the Tayler Modei Basin (Keference 1). Related tesis on faired
cables had been performed previvusly at low Reynolds m:mbers in
the d- by 1G-foot Subsonic Wind Tunuels of the Aerocynamics
Laboratory (References 2 and 3). The tests discussed herein
were conducted in the 1l8-inch by 18-inch Supersonic Wind Tunnel
of the Aerodyramics Laboratory to determine the pitching-moment

T —, o ree—

coefficients of cable fairings of various thicknesses and fineness

ratios at sevaral Reynolds numbezs.

The nine different fairing shapes were testea during
August 1958, P'tching-moment coefficients were obtained for an
angle~of-atvack cauge ob atout -2° Lo 12°. ‘fhis report presents
the data ie goapbical form without discussion aud completes Lhe
project,
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MOJELS AYD E Tari2l
The photogreph ia Figure 1 shows the pine fairing codels
sad the si—ulated cabie behina which the f£a3irings werz tested,
Thares thicknesses of fairing (T = 0.5, 0.%, 1.J) ware tested.
Fairinzs of each thickness were fabriczted ia three chord lengzths

sc¢ thar tke cable and fairiog cocbinations had fineness ratiss,

¥, of 3, k. and 5. All of the fairings were rcade of ale=imi=.

The 1l-icch-dieceter cable was sirulated by wrappinz ccpper
tubing around an aluzinun bar and then soidering it in placa.
The fairings and the cable had a span of 5.43 inches and were
fabricated in the Model Basin shops.

Since the test section is 1C incheés wide and the models were
to be approrimately half th.s span, an auxiliary wall was fab-
ricated from l-inch aluminum plate and instal:ed down the ceanter
line of the test section. The test section width after this
alteration was ¢.5 inches. The subsonic uozzle blocks were
installed and since they are an inch thicker than superscoric noszzles,
the resulting usable test-sa2ction size was 5.5 inches by lo inches.

The models were tested in a horizoantal position. The cable
and fairing, being cnly ~.4c inches in spar, cleared the oppasite
wall by 0.G2 inch, Since dara were desired on the fairing anlxr
and not tbe cable, the fairing was mounted on the faceplate 2
a l-inch-thick, externzl flexure wall balance =mounted flusa in
the door of the test-section wall, while the cable was wounzed in
the proper position ahead of the fairing but was fastened to the
auxiliary wall. All of the fairings had a U.02%-inch radius concave
leading edge. A curved gap of 0.12%5 inch widtn was waintai-ed
between cable and fairing at all times. Figure 2 shows ~ fairing
mounted on the balance faceplate om the cpen Jcoor and the cac_»
mounted o> the awziliary wail.

A device was 1astalled on tie ansiliar., weal Lo 1ndlcste b2
flachiong 5 light 3£ & Farring heppes:d €0 oo o T <2t uriqe

a run,
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The balzzce could be rotai=2 and locked at any attitude
beticesn mums, £hus enahling rotaticn of the fairing about the
cable tc aay desired angle of attack.

‘The balance leads were breought cut to Leeds an< Korthrop
Speedozax strain-gaze indicators, from whick the data were
recorded. The airspeed was ragulated by the extent to vhnich
the tuvnnel operating valve was opened.

BESCRIPTICH OF TESTS
Each of the nine confiigurations was tested at four free-

stream airspeeds in orcéer tc cover thz desired Reynolds aumber

Taage. At esch airspeed 2 pliching-rmoment series was run covering
a nominal angle-of-attack range of -5® to 12° in 2° increments.

Several sats of tare runs werfe rade to determine the con-
tribution of the balance faceplate to the gross pitching-moment
data, The tare runs consisted of angle-of-attack sweeps with
both cabie and fairing attached fo the auxiliary wall, wkile the
wind forces acting on the balance facenlate wvere noted.

The Reyuolds numbers for the test are based on the cable

diameter (d), and axre ncted on each of the plots.

RESULTS

The data were corrected for tares and reduced to nondimen-
sional cocefficients. Wind-tunnel boundary corrections were t'en
applied to the coefficients. Corrections for tunnel air-stream
angularity were alsc made before plotting the data in final form.

The four airspeeds at which the tests were conducted corre-
spond to Mach vuwsbers of 0.1, 0.2, 0.3, and O0.4. From wind-
tunnel tests on airfoile at these Mach numbers, it is known that
compressibility effects were negligible at all except the highest
test airspeed (R = 2.2 X 105) at angles of attack greater than &7

For such exztremes conaitions the correction for compressibility
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effect wiuuld not exceed 1D perceat of the ccefficient valus. NoO
ccopressibility corrections were applied to the data presented.
Figures 3, 4, and 5 show the variatrica of cable-fairing
pitching wocent with zZngle of sttack for four Reynsids auzbers,
Figure 3 shows the pitchipg mocenr of the uv.b-thick fairings
for the three fineness ratios. Eigures & and 5 show the pitching
co—r2at of the O.8-thick znd i.%-thick fairings, respestively,
for the thrce £iceness ratics.
In general, the data tfaken at the lowest Reynolds numbers
(R~ 0.6 X 103) are not tco reliable because of the Iight load.
encountered (relative to tue baiance design loads). These data
ave therefore left unfaired, The data are believed to be

accurate with:n the limits shown in the table belcw.

R X 107° Aceuracy of ¢
0.6 #0.07
1.2 +0.02
1.7 #.01
2.2 #0.005

Aerodynamics Laboratory
David Taylor Model Basin
Washington, D.C.
November 1958
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Figure 2 - Test Section With Door Open
{Fairiug wodel is installed on wall balance in the door and cablae is

19 Septc 1958

mounted on auxiliary wall.)
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