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r. ~ Aim Traurr--·m:; m" Jl3<,1tta . SU?~ Im:lF.tlB)n 

_ tJt lLt.:uwbere,(lr11 JU.r.rod. J. ~-e, or Vicw1." I .. s eno 

6- b7 6-root 0\.0 rsonio wind ttmxlel.. You aro new l.o ated in the 

test or.. ! ore d.o::Jcrtbb:.)a th1a equipwmt.,. ve WQUl.d like tc 

diDcusa bl"i.of'l¥ a. numlxt;r oE ~blcmG anJ. teehn1quos or hisb.-opeod 

«U"Ch as 'lt io be1Ds eomluctod today. 

A~e 4<l1"'l1 etm be pn.'"'SUed along two couraoa - c1thor 

t}looretical or er;erbalt'.nL.. 'lho ilheoret!eal 41'1?1'0aeh appllca 

t1 1 J:l&t1l0Cio to emltM, and taus UJ¥1.era 1 ~"81 

¥~®; v~ tbe ~t:U. &Jf~'JroQCh ut!ll~ Y1nd \AJnnel.s 

nd utual lli$4t to @termi the no.tmoa ot ~Q I4J'le!IO.mE:ll')a.• 

n.m!lml hat. its :taJ1 a and lbd:tnt10DS 8lld, were er 

pes 1'bl.o, both ~d be • oyed. In :NCb ::Nlati\"ely new f1Glds 

a3 ~c Gnd euporaontc 1"03UU"Cb t!Iis. noe4 ror Ol!8 a.~ch 

t the otller 1e lXU"t!aula:l-q (51'\»t. 

ln the t~G apeod Tc.Ule-., t.he Uirdtatiow on both the 

theoretiocl. cut experblental w~Qbes are senoos. "' tbeaa.t1caJ. 

sol tioc:a ha'l·e boon round which d eribo edeq tcJ.T the II.Uod 

t>ub:ron1C 4Jli). 8UJ.:erSomO flOWS whioh. ehamctGrJ.:e the ~C mnge.. 

'.i:hua, the expl.omt1on or tb.io f i&ld has lort ~ to ~""i-

t .. 

A '00Dt31derable tD:>tmt at 'tmDDQnie excte-rlmantru. research 1uw 

b ~cted alJmS DOZ'O or less c nvontiom.l 11 ua112g wind 

tmmel.a and actual fl1e t t,e:,t. · Unt'ortutle.telJ-~l ax_per1menta 
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at apeeda olooe to tbat of ~und require that the abe ot the vW 

tunnel be Terf lar e c01l.lpered to t:bat o~ the ~l in ori.er tbo.t 

oorreot reeul.te aT be obtained. 'lbe reas tor th1a is that 

conatr1ction e.tf'ects d to tho n-es ce ar tJ1e tunnel. walla dest1"07 

the • lar1t7 between now about the JIOdel 1n the Y1l34 1 &l:rld 

1n t fli81J.t. At h n eraa11ehtly below 1, t.hoa e~f'ccto 

JIBni'feated 1n of tA.lnn l choki.nS. At .Mach mmbero eli(#ltly 

1n 00 ct 1, s1m11er1~ or tlov 18 d.eet.royecl pr1mrU,y b1 refi.ec

tic.n ot the bow Ghock troll the walla ODto aurte.oo ot the model. 

the tirst chArt (t1s.4(b)) Ulustra the extent to Vhioh these 

phcn«:J~MM. a~oot the teet s tic= o1te of a wind tunnel. requirod to 

1ncheo. 'lhis size ot model is convenient tor e1mulat1ng all eompon te 

1nol.ud.1ns ocntl"ol aurtaces end tor ainta1n1ng edeqate tent Botnolds 

uu:cbero. It can be seen tJ.'lat 1D tho ~ODic m.nge 'Ve''l!'T l.argG, thus 

cootJ.7_, ind tuanel.o to t adecluatel7 mod.Bla or th1a 

ai.ze. ot cOUl"De teat or amll IOlela 1n eziottnB 1'6cU1ties oaz1 

reduce C0Zl01 rable etul W U-on. a ~eclure bo. 

recorted to vhenevor preDt1 :ble; however, with the .G2liLll modele 

and a dja,Mter ot 6 

t reproduct10D ot aU lements cannot b overc • 

EEploration or tbe tmnson1c speed nmse by aotual tUe;bt teet 

has been d Yitb auah aircraft aa the 18-J. and ~58 "Sk18treak•., 

!!1ia :reaee.roh has b conducted by the flACA vorld.na 1n coopomt1an 
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o wH.rJ. It. 1a at beot 

1 tr.tr- t;(, ln3t. t4t1on to produco 

'u.1. r..- • ll~v lU'& cb -r !\tll~ca.lc 

fli@:lt c nd1 t.iour t.het are 1n:.W. · fer deai~.,g o.nd .,redlctir~ 

tl.o cl :vier <Jf ila1la.r rdrc:nu•t 1n t.>d. to f.'i..::/ a~, t.b apeod.G. 

l.n Vf£N o! ~0 urt.1 t !o tml:latmi-e dAta und tho llm1.ta.t1cms 

or tho- conv t!o ode, numrouo ox~~tal techn1q: es have 

boen dovel,ot64. t.o prov!dll d1t1onal &-.ta. ?oro Of the:J tocbniqu.es 

otea. ~ th.o fact that loeal rogiozw of: oooolemted nw bo 

obtaiDO<l o-ror convex .aurrao ~ aa tor vmg. In o 

eo& tect.m.quoa1 tho wi~low .method., a amlliDOd.&l. ie j>,,ooo;M.O"""'' 

au ell<Nn (fit;• .4(c)), on the UllPOr aurtace of a.n ur,Plm! .lns· 

If thG o;;oed ().r fligb t 1a greet enotll~ A Z'e8iOJ1 of t.nm.BordC f'low 

viU OX1et in tb.: Ti~Wt3 ot the modo.l ea alswn htJre. 1'4o l c.;h 

~r atstrib-..1Uon vill be ~to~ es allciwn (i"iG .. 4(4)) tor 

ellent {!UD.litat!Te da at ~c &_pooda ba'f'o been o 

b.f Ul1e p.roe~ in o 1 Qood. qu.etntita.t1 • 8£J:"eCJ::le'11:t 

wtth data f 

tb.Gt n1o:tlo;r 

ovor e. ~- surt"ao o or e. b 11l:\eocl an the noo.t or a 

·ubs~c nd liero o.satn (1'1 • Jt(d)) ll oodol 1o 

pleJ;:ed !n the ~on of accal& to4 tlow U1d date. obto.bled. ttL 

It uuff'er from tbe 1 etzes 

reqUired or aodela 1n or.t&r 

•oc.ele tod nov wbich 
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Altb ~ tao n1&e ot auperoantc vi ' e ~I.,L.,L 

con;ared to tbcoo :u1 for tzoan110!dc rca~.. BeT~ rmw 

ftl"'b ot ~i@l., c· ~'tr!..1oti_an and operation are Otteol.m:tered.. 

J' t theoe probJ. 1e ievelo ot a method f or 

eontln:.toua Tar.la.tion of tho J.!aeh n • !bin ·problem ar:laoo 

froa the .tuma~tlll. dif:tel"G!:::Co 1n o t!on ot v1nd tunnel.o e.t 

eubeonlo aDd. ~c • • tJI to ta. tllll:lbo"l' ~ 1 the 

mxt=a:a epeed at tho rl.nd t.unrcl u obt.a!nod at tb.o eect1on ot 

m:tmzun crooa-eecUone.J. a.roa. (See t1g.. ~·(!').) Speed ftl"Sation 

:!a rce.4.117 obtainod b1' .control.UJle the ~ o.r the 'rlnd.-tumlol. 

.tGA. Above a 

ratio o theee tm1quel7 d.otGm1 • n the bl.ch m.:mbcr. ib-uo 

to ~Yiclo Raeh mc:llDC•r ar1at1on tho area. tio t bo Oba~.&ed· 

This can b 0.~ in eone in 

nt.1llber or nozzles or :f'ixod aba.DO" ror df.tterent ch m:mbem# 1 

pl'O't'idins tlox!ble walla vb!o..~ be IIO'Y nth JAcks, ~ bt o 

of the Allen a~c alld!zlg-bloclc. ~zr.lo nJQCt~ d&Teloped 

by the KACA and used 1n the 6- br..6-root viM tum:Jel.. Ot' the 

trio-t,-pe nou.le ot.tera tho l t ~cal 

CCdiiU1cat1on vith a mdJ!MI or ~'b!l1ty 1n h 1'l'l.lfi1ber "'rtatJ.on. 

----vill nov desol"1be the 6- b.r (~oot D ;peraonic nm 
tmmtl 404 this nozd.&. 
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Wi 1lOU14 liD ftl7 a:sh to oduot au fit IOU Clll • t~Dougtt 

tb. ~· rr 6-1 \'uDDai. llotw•tr• ·tb. - e.ilott.4 wui nOt .
• ' I • • t ' . • l o, I l ! 

tld4 ·i ~. 110 1D _., tba'\ lOU _,. 1M a llttlt ot e. !D8141t 

t!nine1 ·ana. hGw' lt ~tea, ,.. ...~a~pi~ 

Wh1oh · · · t~~e •JsaUiaU.t JaTte ·or t111t ~1 m 4.t.D.. · 
. . 

·ws. ~ (fSs...(s) ) 

. . 

aGdel azi4. iiOt54tl etiuwtJ _.. f1aO e-.n., ADd 
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u1red 

to 1th the e1sto.nco or tJle tm1ted 

States T'1 and rith the Bid ~ e.xw-~ r i.ndustl"'1e.l f1 1 Jor 
I 9 4-&. 

c~truct1on vno c ~leted 1n Juno or 1lb:&a awu. 'Dle latest laborator;, 

tac111ty ••• the Amoe 6- b,y 6-root upersonio v1nd tunnel 1o mw 

t oeot!on, 

built in 1943. S1nco that t , the te.oU1tiea or 

to 14 v1nd tunnels.. 'l!le 6- b7 6--!root v1nd t\mnel ie the late t 

addition to tbia group. 

Seveml pbesea of oo trr.wt1on work on the wind. tunnel aro 

bllclvD here • • • 1-inoh thick doablo-curt'ed plAte to beina erected 

and woldod. into tbe 38-toot G.U~·ter ophere ra:r th tmmol 

dr;;-cdr oupply ••• 

being run vithcut blades for bal"U))in(;'.. 1he ul.ota to hold the 
.. 

in tble v.t • .Becauao at the lArgo 

alae o.r the fn&tal tioo~ b.llnncfq or both. the ~torn tor tho 

aor and the dr!Te toro ve.o don at the o1te ••• 'lhe 

large c oling tow , ohC'im haro undor c truction, 1D built 

I.et c lotcd turJr.el • • • tart1De . 

rith the taso u1al-tlow c·a~m,~]~r h1ch dr1Yoe tbe air a.JXJaDd. 
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at !ght atee~ 41aca bauxld tnto a si:Dgl.o J'1a1d 

Ue ~ ct the rotor • • • 

~ v.t.th 

. . . 
ot a!l" 

c 1cm. ratio ot 2 .1. • • • l't~IJI.1.L operating speeds V8Z7 

Tf5 to 860 rpa • • • When the 18 not opemt tbe ~lnl'lll£4,or1 

be tlzrZlOd at slow .,....,.._. to Dn111N!llt Ul..-...uo~I.IIWV 1n tba rot 

1cma. 


9 1Dcl:lee 1n d'f-R!'.i!ll'l'", u fit 

~to64 

b&1MM!21 the d1aca of J'IOtor • With tbe 

c=~n ~~~~ 

clJiBrm!t~ batwaen tbe tt:pe or rotcr g.,I,G~ 

aD1 the stat casing • • • A bellow ateGl sbcft Vith 

BolJ.d c am a l.abFillth a1r tha twmel. shell 

c:a::mect the uo:r to the IIDtara ancll:ared em thia cCIDCl'Ote 

atzuct'tll'e outs the tuzmol • 

E1eatr1c -- f tbe Vind-t~o&U~.-.... 4r1w • • • 

t U0,000 wlt8 is Clla.nDOJ.ed to the 1t PIWSCD 

t·hl'oUf'I'.Jl .'->'ll:lrf..~ ei:reuit ~ to to 

6,600 volta. baDk ot nttchgeer claBes 

circui-t ,.,.,!f'ta"" -.rg!zes the ..,t; • • • Tbe two 

25~00::>-!:lon~OW'Etr m:::Jto:IM {F,~~ vi the ~m"ft'!em::or rotor a 
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coutrol.l84 through 

1n approrlma:teq a m:Lnutee. After theT are c-gt ott tbe l1De it 

requires 30 ~~· tor the rotatiDs mcb1nery to atop. 

path ot the air • • • are the cooling coi.la • • • tbe tuxma1 slleU 

expanding to a 41aater ot ~~ teet to house t • fhaiJe coW eaoe 

all located in a lingle 

tar ;ture Tariaticms • • • The coUs ere cooled by 1.21000 

gnt lons ot water ~ a:11nite c1rculated throush tl:e cool.tng tonr.r • 

equiPI*l With tan~~• .,r;,ars, and pumpe. The vater abaarb8 -ur. heat 

genft'at_ by the Cam'ONS.az'; and aintain8_~ t\Umlll 8t~ion 

tempel"atu!'e at. 110° • 

~eyorA the cool'.tns coUa • • • at t- firtrt ~ turn 

at t.be ~1, 8taniU a At ot turJ2i1ta -wnn • • • a cascade ot 

a.trtoil.e preaerri.Ifs the "*11 distribution ot a1r t'1ow that COliN 

down the channel • • • 

tbe nerl cormr elliptical ring ••• turn the air aaothq into 

the e.djuatable ~. 

nere the a1i' pus circular to rectangular ••• 

ccn:xtrnctiDg to tbe throat &D1 tbai ax:pand1Dg to ~uare .-uurillg 

6 ~t ecroaa •sch wall~ the teat section ••• On UCh 

aide ot. tU teat aection u 1IIICIIUIXtM a~ diaatter Optical 

glass V1ndov • • • he. em 180lAtecl1'ruawork 1a IDmte4 tbe 

at~ 1 uppart. 
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~--

1n tho to3t &eet1on ••• vitb. ita 1IILlla Uohed to 

cl1 mta ~ veo • • • w!ll be mounted o. t model. ••• 

tho tl of 1o c.'llltUever 

aupport, Vbtc ie bored. to 

GDl of Sti.De ••• tt 

. . . ._. 

a~ recd112SI ere 

~lectr1e e:ell.s .tol.l.owf.DG 
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Figure 4.
(a) General view. 

6- by 6-foot eupereonic wind-tunnel exhibi t. 
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NATIONAl. ADVISORY C~ FOil AIIONAIITICS 

AJMS AIIIONAUTICAL I.AIOUTOIY. MOfRTT IIIlO. CALF. 
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(c) Second chart. 

(b) First chart. 

R SEA w ROCKET 

( 
(d) Third chart . (e ) Fourth char t . 

(:f) Fifth chart. 

Figure 4.- Concluded. 

(g ) Drawing of wind tmmel. 

NATIONAl ADVISORY COMMITTEE FOR AERONAUTICS 

AMES AERONAUT ICAl lABORATORY, MOFFETT FIElD, CAliF. 





