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.
Summary

Thisnotecontainstheres~ts of teststodeterminethe

resistanceof foursizesof streamlinewire. The investigation

was conductedin thesix-inchwindtunnelof theNationalAdvisory

CommitteeforAeronautics.Thetestsweremadeat variousveloc-

itiesand itwasfoundthattheresistanceof stresinlinewires

was considerablylessthanthatof roundwiresof ecl~ivalent ._

strength.Scaleeffectwasalsofoundsince,withan increaseof

ReynoldsNumber,a decreasein theresistancecoefficient

tained.

was Ob-

Thetestswereconductedin thesix–inchopen–throat

tunnel~ theNationalAdvisoryCommitteeforAeronautics

LangleyField,Virginia,to dctenninetheresistanceofa

at

series

of streamlinewires. Verylittleinformationwasavailablefrom

previoustestson thistypeof wire. The resultsof thesetests
c

are comparedwiththoseofa streamlinewirein thevariable
d

densitywindtunnel,andwiththecurvesgivenby Prandtland

Bairstow fortheresistanceof roundwires. Thesizesof wire “

— — -“.
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testedwereas follows:

2

d (thickness) z (lengthofcrosssectiow)

0.025in. 0.092in.(specialsizewire)

0.098 0.362

0.138 0.544
0.181 0.754

The lastnamedthreesizescorrespondto

generaluse.

* Thewireswerefastenedina square

&
attachedto thewirebalanceinthewind

streamlinewiresin

.

woodenframewhichwas

tunnel.Thenumberof

wiresuseddependedon thesize,sinceitwasnecessaryto have

a totallengthof wirewhichwouldcausea largeenoughresist-

ancetomovethewirebalance.Thewiresin eachframewere

spacedat intervalsof fivetimesthethicbessof thewireused,

whichwasconsideredsufficientto eliminateinterferencebe-

tweenthan. Thewiresextendedthroughtheairstreamin the

horizontaldirection,andwerespacedin theverticaldirection

to use thecentralfourinchesof thesix–inchair stream.

Testsweremadeat velocitiesfrom3.5M.P-H.to 105M.PoH~,

thedragforcebeingmeasuredat eachvelocity.The coefficients

werecalculatedfromthe.

+

following:

Drag
% =qd~
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R.N.

where
@

R.N.

~

v

P

P’

d

x

L

absolutedtagCoefficient

ReynoldsNumber

dynamicpressure,+pv’

velocity

densityof ai-r

coefficientof viscosity

thicknessbf wire

lengthof crosssection

lengthofwire.

Foruse in thecomputations,an averageq, of theair

streamwasobtainedfroma surveymadeacrossthethroatof the

tunnelin theverticalplanewherethewireswerelocated.A

diagramof q wasplottedforthepmition of eachwire. The

distancebetweenthepointswhere q waszerowastakenas the

lengthofwirein theairstream.An averageq overthis

lengthofwirewasfoundby dividihgtheareaof the q diagram

by thedistancebetweenthepointsof zero q. Usingtheseav-

eragevaluesof q overeachlengthof wire,an bveragevalue

overthetotallengthof mi~ewasfoundby nultipiyingthevalues

of q by theircol?respondinglengthsof wizeanddividingthe

sumby thetotallength”O* wire~ ~h~sis the value of q used
.*L.

in computingthediagcoefficientand theaveragevelocity.
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Theresultsof thetestsaregiveninTable1 andarePlotted

in Figures1-3. InFigures1 and2, thecurvesof dragcoeffici-

entagainstReynoldsNumberareplottedforeachsetofwiresof

the samesize. Thisdatatogetherwiththedragcoefficientsfrom

a teston a streamlinewire0.138in.by 0.542in.conductedin

thevariabledensitywindt~mel areplott~ inFigure3= A curve

is drawnthroughtheexperimentalpointswhichis commontoall

thetestsofdifferentsizesof wire. Uurvesof theresistance

roundwiresgiven

Fi=gure3. Values

foundat Reynolds

test.

by PrandtlandBairstowarealsoplottedin

of thedragcoefficientsin thesetestswere

Numbersbelowthoseobtainedin theprevious

It isevidentthatthereis closeagreemen~betweenthe

curves”of thedragcoefficientsobtainedin thevarioustests.

A comparisonof resistancecoefficientsforroundwiresand

streamlinewiresindicatesthatan appreciablereduction in the

resistancemaybe madeby theuseof streamlinewiresinmodel

of

of

t~stsin thewindtunneland in theriggingofairplanesandair-

ships. Theresultsindicatethatthedragcoefficientis the

sameforthedifferentsizesof wireat thesamevalueof the

ReynoldsNumber.As theRe~ymoldsli!%mbexincreased,theresist-

ancecoefficientdecreased.
*

.
;
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s TABLE1.

ResistanceCoefficientsof StreamlineWires.

Size

Wires0.025in.by 0.092in.

35

50

61

61

70

78

85

85

93

99

105

R. N. ~

2,360

3,340

4,100

4,090

4,730

5,290

5,740

5,750

6,200

6,700.

7,150

OA5560

o*5040

0.4510

0.4395

0.4340

0.4165

0.4050

0.3930

0.3770

0.3640

0.3630

Size

Wires0.098in.by 0.362in.

Velocity
M.P.H.
35

50

61

70

78

78

78

85

93

93

99

99

105 ‘

105

R.N.

9,290

13,200

16,100

i8j350

20,500

20,300

20,300

22,300

24,000

24,100

25,600

25,900

27,100

27,200

CD

0.4038

0.3718

003410

0,3410

~:3290

0.3228

0,3351

0.3310

0.3233

0.3145

0.3062

0.3025

0.3069

0.3000

*

L*

,
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b TABLEI (Cent.)

ResistanceCoefficientsof Stre~lineWires.

Size

Wires0.138in.by 0.544in.

Velocity
M.P.H.
35

50

61

70

78

85

93

99

99

105

R.N. %

13,750

19,500

~3,800

2’7,600

30,500

33,400

36,000

38,400

38,500

40,500

0.3672

0.3433

0,3283

0.3210

0.3090

0.3058

0.3078

0.3032

0.3008

0.3052

-.

6

Size

Wires0.181in.by 0.754in.

Velocity
M.P.H.
35

b

50

61

70 .

70

78

85

93

99

105

R.N.

19,800

28,000

34,200

38,800

39,600

44,000

47,300

48,000

51,600

55,000

57,000

%

0.3427

0.2990

0.2849

0.2850

0.2780

0.2851

0.2800

0.2848

0.2810

0.2780

0.2756
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TABLEII.

Dragof Wiresperfootlengthat 100M.P.H.

StreamlineWires
I

Size Area R.N. ‘ CD
sq.in.

0.025in.X 0.092in.

oio913in.X 0*362in.

0~138injx 0.544in.

0;181in;X 0.754in.

0,0018

0.0279

0.0590

0;1070

7,160

28,150

$2,370

58,700

0,382

0;305

0:277

0.245

*
EquivalentRoundWire

● Size dia.

0.048in.

“’ 0.188in.

0.274in.

0.369in.

LangleyField,‘Vs.,

Area
sq.in.

0.0018

0.0279

0.0530

0.1070

3,740

14,670

21,300

28,800

‘%

0.98

1.16

1.19

1.20

.

7

Draglb./ft.length
at 100M.P.H.

OJ0203

0:0638

00oa15

0.0945 “

Drag>lb./ft.length
at 100M.P.H.

o●0399

0.4639

0.6835 .....
0.9420

NOv&nbCrIv,1.927.
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Symbol d 1 Symbol d
o.oa5n ~ 0.0921’ .
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v O.lalnx o.754fi
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