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... £ the atmosPhere. In this facUity the air is brought in throur,h the air 

1"8 the air is made to pass thrOURb a drying sant known 
If 

ct1vated alumina. There are approximately 1900 tms of alUJlrl.na in th18 

buUding and as such, is capable Of removiw:: from the air that \Ie are now 

breath1ne, apprc:Il[1r.Jately 7,<XXJ r.a.ll.ona of vater in one-halt" an hour. This 

iature must be removed from the air to avoid variations in velocity and 

temperature 'Which areexperimental.1y unacceptable in the test section. After 

the air 1a dried, it can be directed throUflh the 1/2 compressor for speede
• 
, 	 l)"."ater thaD H • 2.5 or th18 velve 18 opened and the air 18 by-tNlSsed a:!"OUnd 

o. 	 2 	for de • 2.5 to 2.0. 

Th1a then represent. the path of the airflow for the propul.eion cycl 
~ 

and 18 used whenever the JIIOdel being investigated in the test section inelud, 

an ooer&t1!m emine which introduces contam1:nar.ts, such as water to the air ­

t tree. It contau:dnants are being introduced into the airstream, it is 

sible to cloee this 24 foot d1alIIeter, 25 ton valve to the position shown 

here. We now have an alternate airnow path which is called the &eroc\vnamic 

cycle. In th18 ease, the turmel circuit 18 fUled with dry air, am the 

air is cirCulated around end arown the ttmnel circuit. Now when you catrpres 

~ 	 air such .... are doW. with ill am /12 compressore, it cets hot. This you 

can rernel!lber trom teelw the barrel of a recent~ used ,tire pump. So 1£ DO 

,rov1sions are _de to remove the heat of caJZr)l'ession, the temperature of the 

air in the tunnel wID continUe to rise am the tunnel structure wUl bec 

eo veak that it will faU. Accordingly, tllocoolere, which USe chilled wnter, 

., 	 have been introduced in the tunnel cireuit to remove the heat resultiM from 

C0!l1P1"e8S1on or the air. 

ith the tunnel operat cle,the altitude which 

t section can be varied by' 
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,erodynamic CycL ,uce the pressures or increase the ooorat 
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The cond throat is located here and consists ot lIlOVab1, 1devalla which 

the supersonie nov end thus slow it down befo the shoek, thus 

ducing the losses . 

This brw,a us to one of the contrary conditions which arise in handling 

irfiow, !l8.ITa81y, when air is traveling at supersonic speeds. soueezw it down 

decelerates the airflowa however, when air is traveling at subsonic speeds, 

squeesing the area dot1n accelerates it. This then explains the technique 

ed to accelerate tho airstrear.t from a velocity of srry 30 mlles an hour he 

in the bellmau.th to 1700 miles per hour around the t'lode1. This 18 done in 

.t is cOl'llll.only referred to aa a supersonic nolale . The supersonic nozsl, 

consists of a convergina section shown here which accelerates the air to Mach 

·r 1 by squeezing it down, that is. pushing the same amount of air thro~h 

smaller opening. Thereafter further increases in speed require that t 

area I!radually increaao. Actually a particular combination of test section 

rea to throat area 1& required for each Hach number. Since the test section 

.t 10 reot his:h and 10 teet wido, the throat openw varies i'ram 

60 :L'1ches wide at Mr.ch 2. 0 to only 18 inches at Hach number 3. 5. Furthermore, 

different wall contour is required between the throat and test section tor 

each Mach number. In the case or this facility, flexible stainless steel 

ide walls approximately 70 feet long and 1- 3/8 :inches thick are pushed and 

pulled to within . 00," of the desired shape by 27 jacks on each wall. EVen 

thour.h loada of the order of a ton per square foot occur on the ncxible vall 

:ur1rut tunnel oooration, these valls are lIlOVed automatictllly and n:llllOtely 

during tunnel operation. This excellent piece of engineering equimnent 

provides the necessary variations in test section velocity. Thus too SDeed 

of the air around the model can be varied byincremnts of 0. 1 Mach nU1:1ber 

ch number 2. 0 to 3.5 in 1es8 than 20 minutes. 

he question %!light nou be asked, since you have all of thiB tremndOlU: 

http:bellmau.th
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rough 80 the .first thine to do 18 either wrap a ta1rlne around it which Wi 
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~ +\- --"-rior drag. Since the cng:ine is traveling at supersonic spteda but 
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... represent pawerplant installations in the 100, 000 h. p . clase (a Naval destroyer 

has 70, 000 h. p . ) the development of these powerplants and the proper installation 
~ 

10 the airplane are obviously of major importance . This is one of the main 

functions of this facUity, namely to investigate powerplants operating at 

supersClIlic speeds, and the engine that you see here 'W8.8 , 8S far 8S we knoW,., 
the first turbojet engine ever operated at a supersonic speed of Mach nUJllber 2. 

Since an air-breathin.g engine of the 100,000 h. p . class consumes hundreds 
... 

of pounds of air per secord, the supersonic inlet is of primary importance 
~ 

if engine power 108se& of th9 order of 20, 000 h.p. are to be avoided. 

Fortunately it is possible to make certain inlet studies without the complications 

ot the engine by using a now control orifice at the diffuser exit to simulate 

the engine effects. The 19" model shown here is such a configuration. This 

also comprises an important part of the investigations which wUl be conducted 

'" this facility. Another area of researeh which is difficult to study but 
.¥ 

absolutely neceu&ry' consists of adding all of the components together to make 

complete airplane configuration such aB the one shown here . Here we have 

added the inlet component, the engine component j the W~ffB , fuselage , all t·he 

~ 	 Various pieces which make up the entire airplane and lie 'Will study all of them 

at the same time. Such studies are required to determ:1nG the effect of the 

inlet on the rest of the airplane or the effect of the engine installation 

on the rest of the airplane . 

~ The final question which you might ask would be, haw do projects get into 
~ 

such a facility? Actually for the good of the countr,y, it has been decided 

that halt of the operating time of the tunnel will be spent on basic research. 

By basic research is meant research which is not currently applicable to 

particular airplane or component but. may be five to seven years ahead of 

current design practice. However, it is practical. infonnation, which will 
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• The 1n1n~ 50 percent of the tunnel runn1nB 

t vUl qu1red to ,t t projectc.. 

used in future 

projec hlch 

ch 

• In th1s , ls of a current airplane 

riesf1.nhtere. a result ot the wind tunnel 1nveet1­

ation, chanees or modifications are developed to correct or improve the 

, . L1:7a.u''''IG . .All informatiOn, whether it be research or develoJDBnt, 18 then 

dutrlbuted to qualified people all over the count or use in their own .~ 

• 

, 

, 
 

.. 
 



i C-( \ ~ ~L-
I ~ .. r r

'. '-. LEW IS UN ITARY PLAN SUPERSONIC WI ND TUN NEL 
.r -- < .--\ 

/ wll r ~ 2 

T u (j i< 

1'..- ­ -- --- T, - -c 
DRIVE MOTORS 

[!] 

L---., 

I 

)/~/;VEL 

I LAN 

L. 

I L,'" 

T O {,/f.( '; // 
~ 

~ 

/ 
/ 

I - AIR DRYER 

;; 
?J ~ 
.. SILENCE R (it 

r+ 

~ , .. -

:1C:2 T~STS~ r 

; 

, 
" 

J ,, 

• I" , .[~ • _ ,G_ J 
TALK. '~.,.T _-< DA "" P 1\ '-, 

- ~ 1'- V ON/. Y (NO ~ r(lp)~ ~) , T ~ C.')tlJTIiOL . ~ ~!I' I R "o M 
~ ~ 1 ~, '" T oe,sr;:VATlt~ 

y • ~ 




