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SUMMLRY
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Tests have boen mede with lateral strips fixed to the back of the slotted
wolls of the NLP.L. § in, x 3 in, High~spoed Vind Tunnel to {ind vhether such
strips would have a serious offcet on the flow., The gtriys geve rise to shock
veves at the beginning of the slotted scotion ot supersonic spoods bub the sirength
of these shock waves could bte groatly reducced by dieplieing the strips a suall
distonee from the woll, Ohsorvations of +the flow round o two-dicnsionnl 100
thick RIE 1CL cerofoil showed that the strips had on eflcet simlur to that of
reducing tho ratio of opon to total area.

The results obtained werce usced tn prepare a preliminary dosign whilen
incosporated slots in the existing floxible walls of the N.P.L. 20 in x 8 in,
Digh-spced Wind Tunncl. A riodel of this design, which included oll the
obstructions bebind the walls, was thon teosted in the 9 in, x 3 in. tuncl ard
modificetions were made to improve the flow. When sufficient cui-away wag providcd
in the lateral strips, which would in the 20 in, x 8 in, tunnel be fixed to the
wall to transmit the motion of the adjusting micrometors, o roasonably uniform
flow was produced, Obscrvations made for the RaJi 10L acrofoil showedthat, for the
particuler ratio of open to total arce used,the tumcl would behave suailarly to
an open Jet of the samc dimensions, and that shock waves produced ¢t the lateral
strips by the outflow opposite the acrofoil would not imterfore with tne conditions
at the surface of the scrofoil,

1. Introduction

L scherie was proposed by for increasing the moxapum iach number
of the N.P.L, 20 in. x 8 in, High~specd Uind Tunnclts 2 by incorpornting
longltudinal slots in the cxisting flexible wrlls. It wos suggested that, with
the slots covered, the flexible walls could etill be used to minimize woll
interforonce for the sams range of Mach number as at proscnt {i.c., 0.3 to 0.9)
but that, with the slots open, the moximm Moch nurber would be inercased by o
worthwhile smount, possibly oven to o value above 1.0,

The various parts of tho mochanism neccecary to operatc the {loxi e
walls would obstruet the flow in the chombers behind the slots, It wrs decided
thereforo, beforce cribarking on & rmajor modification to the working section of the
20 in x 8 in, tunncl, to Investizate the offect of guch obotructions io the
cxioting slotted-wall working scetion of the 9 in x 3 in. Hipgh-zpocd Wind Tunncl.
The objeet was to find how scrious their adversce effect would be oun the
performance of the tunnel and whether tho effeot could be minimized "y
alterations to the obstructions,
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It was folt that the most serious cffects wovld bo consed by the metal
strips ~ called 'top-hat prcces' becausc of their cross~-scotional cshape - actunlly
fixed £ she back of cach flexible wall, The first tests were thorefore mnde with
slotted walls which had loteral strips fixed to then to siimlate thesce 'top-hab
rreces', These worc Tollowcd by tests on a rodel of the actual arrsngeoriens
rroposed for the 20 in x 8 in. tummel. The 'top-hat pieccs' of this nodcl were
modificd in tho light of the carlicr cxperimonts and all {ibho other obstructions
necessory for the operation of the flexible walls wore reprosentoed.

Tt was in fact found that a roasonably uniform flow could be obbnined in
the working section by making small modifications to the 'top-hat picccs' and thed
the maximum Mach munbor was well above 1.0, Althoush it is not now intonded o
adopt this schome - interchangeablc liners are to be used instead - rn account of
the work 1s given because it may well bd of interest if other slotted-wnll tunnols
have to be designed with some obstructions behind the walls,

Part I of this report is an scecount of the work with leoteoral strips as
the only obatruetions and Part IT doscribes the tests on the complete riodel.

PART T

Tests made with Doteral Strips ag the Only Obstructicns

2. Doscription of the Walls used

Two seots_of wnlls vere used, those designated D and H oy Holder,
North and Chimmeck®, The details of the walls are givon in Table I ond o skotch
of the goneral arrongement is showm in Tig.d1.

Table T
. Width of each Number of Patio of "Tidth natio of Orcn to
Wall | slot (inches) 3lots to Depth of Total Lreo
; Slots
D 0.0368 9 0,30 0,711L,
I 0.060 2 0.438 C.0L0
(additional |
slots in ‘ !
cxponsion) :

e

Those walls woere choscn because wall H  gave nepligable Tlockage over
ruch of the subsonic range although its top speed was only Juct supersonle and
wall D gave o snooth distribution of Moch mumber ot 2 ronsonablc supersonic spoed.

The lateral strips wore of 3/32 in, square sccition cad 3 in. long. They
wore fixcd to the outer surfaces of the wnlls with Durcfix, soventcen beoung apriiod
to each wall, Thoir positions corrcsponded to the positiong of the 'tor~hot
picees? of the flexible walls of the 20 in. x 8 in. tunnel,

3. Gffeet of the Loteral Stripos on Twnel Performance

(2) Erpty Tunnel

L% subsomic speeds the crpty tumel pressure distrabutions showed no
substantinl chonge fron thosc obtained without lateral oiry g3, {(Tugs. 2 ond &)
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Lt supcrsonic speads o coentred expamsion occurred at the beginning of
the slotied secetlon causing an outilow through the slods into the chamber behind
theme The prescnce of the lateral strirs in this outflow causod a sorics of weak
shock waves in the rain stream (Fig,6n). The elinge dn static pressure in passing
through ono of these shock waves was approxirintcly 2%, As tho outflow occurred
only al the beginming of the slotted scetion the shock waves wore produced from
cnly the first three strips. They were roflceted from the opposite wall buk
sufifered attoruation and were alrost unchservable ot a distonce downstream from the
beginning of the slots of about one and a half tunncl heights.

The tumncl speed wes measured at o pressure hole in one well about half
o tunnel height from the beginming of the slots. At thie distance the acccleration
of the alr near dae wall due to the centred cxpansion was complete,

The presence of the strips lowerod*the maxirmmm supersonic Mach number;
walls D gave o moxirwm Mach nurber of 1.17 without strips and 1,14 with strips;
the corresponding fizuros for walls H were 1,08 and 1.06,

The first strip on the lower wall of wolls D wos then disploced from
the wall Ty its owm shickness, i.e., 3/3¢ in., Tt was Found that the shock fron
this gtrip was clininaked, (Fig.:’ib), pregumably dus to the wholce of the oubtflow
being able to poss between the strip and the wnder surface of the vall,

(b) IDAR 104 Acrofoll in the Tummel

A 100 thick 2 wn. chord RAE 104 serofoirl with ten? 0.010 in, diameter
prossure holes on its surface was placced at 0° in the centre of the tunel and
approximately 15 tumel heights from the begiming of the slots. This position
correcponded to that of aerofoils under test in the 20 in, x 8 in. tunnel.

The pressurcs at thoe slebbted walls of the bunncl are shown in Fige. 3
and 5, It will be secn that the differences in pressure distribution due #o the
prescnce of thc stripe were morc marked with the acrofoil in position than with
the ompty twwnel. The naximm Mach nwiber obbained with walls D was 1.15 which
corparcd with 1,12 obtained with the same walls and acrofoil in the abacnce of the
strips, Wall H would no longar run ot o supersonic specd the anxarng Mach madber
dropping frou 1,06 in the abscnee of strips to 0,93,

The cffect of the strips on the pressures on the surface of the acrofoil
io ghown in Figs, 7 and 8, With walls D the offcet ot subconic speeds below

M = 0.85 was cnirdl therc telng only o veory slight variation over the rear half
or the acrofoil. 4t svecds gbove M = 0,85 the pressures were in goreral slichtly

higher thon when ne strips were present, the difference becoring greaster with
increcse of Tree streon Mach nurber, Vith walls H  the prescurcs werc in gencral
highor than when therc wore no gtrips prescnt for velues of the free strean Moch
nwiber telow G.9. For the two top tumel specds the pressurcs on the acrofoil
remeined sosentially the sane an'd unchanged from the no strips condition, although
the top speods vere dAdflerent ia the two cases. This was presumably due to the
insemgirivizy of Flio pressurce digtributbtion on a two-dinensionsl aerofoill near
Mach rumabera of wrty,

The pregsurce Clstribution about an acrofoil of the sane section and chord
longth has Loazn obteined in the 20 din. x 8 in. tamel for a ronge of subsonic
S_DC&.;J{S)"I‘. In TMirs. 9 ond 10 the frec stream pressurce coefficiont po/

(g » Ho ore the siabic and stagnation prossures respectively in the frec stream),
hes boon phothed ag the valuo ("True! p /Hy) obtained in Ref.5 which gave
e sone loval pressurce cocfficiont ot a porticular chordwisc position on the
surface of the ncrofoil. Algo shovn are the cXperinentally obtained curves Tor
open and cloged tumcls ol the sane dimensicns? and the ncon curves for the wells
withove gtiipss, Tt vill De scon that the pointe for wolls I with latoral strips
1ic scoabfered nbout the ~riginnl Iiae which dg indistinsuishable from that of the
cpen Jote The points for wrlls I, which originally gove no blockage correction,
have been moved noarer to the line obitadned for the closed tunnel.
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The alteration, duc to the presonce of the strips, in the ratio of open
arca to total area over the wall longth from one chord in front of the acrofoll to
onc chord bchind it was 0.94L %o 0,100 for walls D and 0,040 %o 0,035 for walls H,
Theory? and coxperiment3 hove showm that when tho area ratio is small the blockage
cffcet is very much more sensitaive to changes in area ratio than vhen it is large.,
This weuld explain the shift in the rean blockage curve for walls H and the
aprparent Insensitaivaty of walls D,

The strips might also have produced shock waves opposite the aerolonl
when a local supersonic outflow through the slots occurred. Such shock waves if
they had hit the aerofoil micht have been expected $o produce kinks in the pressure
dasteibution curves, No such kinks were observed (Fags, 7 and 8) and observation
ol the Tlow with 2 schlieren system showed that the shock waves, when produced at
the wall, wore propagatod too for dowmstream to hit the surfacce of the acrofioll
and gassed through its wako sufficiently for downstrean to have no effect at tho
acrofoil,

PART IZ

Tests made with o Model of thoe Arronpenent Provoged

for the 20 in. x 8 in. Tunnel

L, Degeription of the Proposed Valls for usg in the 20 in x 8 dn, Tunnel

It wos shown in Part I of this rovort that the shock wave produced by
a lotornl atrir boehind e slotted wall duc to 1ts interfercnce with the outilow
throuzh the wall could be suprrcssed by disvlaocing the strip so as to allow o gop
betwoen it and the wall., In the provoscd slotted-flexible walls the function of
the lateral strips, or 'top-hat picces', would be to transmit the motion of the
adjusting rnicrometers to the flexible walls and to hold together the longitudinal
strips corprising the walls, They would thus have to be attached to the bhack cof
cach longitudinal strip but could be cut away behind and near the edge of the slots.
1% was hopced that this would provide sufficleont space for the air from the ain
streaa to pass wnobstructed into the chuber behind the walls, It was proposed to
cut the slots in the 'top-hat picces'! only slightly larger than the slots an the
wells (Fag.12), 80 as to keep the 'top-hat picces' as stiff as possible,

To fand out whether such an arrangeuent would be satisfactory it was
decided to tuild a model of the proposed walls and to test it in the 9 in. x 3 1n,
tuwmel.  The walls of this model would not be flexible but the 'top-hat picces'
and adjusting ricronctors would be represonted.

5. Decerirtion of bhe Modol VWolls Testod in the 9 in., x 3 in. Tunnel

The goneral asscambly of once of the walls is shown in Pig,Tia and the
debails of o portion of the back of the wall showing tho model 'top-hat picces' in
Figs11be The walls themsclves wore mode froa 1/16 in, thick brass strip. Thers
were scven strips in cach wall givirg a ratio of open area to closed arca of 0,125,
"o gtrips were mounted between two wooden blocks the upstream block being faired
inte the 16:1 contraction of the tunnel cirecuit and the dowmstream block being
foircd into the diffuser. For the first 18,54 in. of the slotted scetion the width
of the tumol increased from 7,34 an. by 0.016 in, per anch to allow for the
growth of the boundrry loyer. The walls then daverged at o total angle of 124°
unsil they blonded into the tunncl eircuit at the downstrean wooden block. The
ghorbor bolidnd ench wall was 1.54 mn. deep at the beginning of the slotted section.

The '$up-hat nwicccs' were represcnted by sclad sitraps with slots cut in
them fixed to the rear of each wall by small metal zerews. To each 'top-hat plece',
(with the excoption of the two cxbrons dowmstream ones wherce the apoce wes
meuffieiont), was atiached o model of the swivel mechanism comnecting the
thop~hiat prleco! t0 its adjusting rmicreomcter, This micrometer was roprasented by a
spigot which was attached to the wood forming the outer side of the chaiber behind
the wolls. Two of those assenblies wers 115do of brass throughout; the renainder
wore 110de from wood. Prossurc holes werce provided in the central strip of each
woll,
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6. Obgervotions with the It wptv Tunnel

The flow was oxoniined optically and it was found thot ot supersonic speeds
shock waves were gencrated from the pogitions of oll the "top~hat pleces’; those
froa the first threo on cach wall beinz very ruch strongor than those further
domstrear. Fig.14a shows the prttern observsd at the beginming of the slotted
scction at the top spoed of the tunncl., The slots in the farst 'top-het piece'
on cach wall were then enlarged, the lower ones being widencd (Fiz,13b) and the
uppar ones deeponcd (Fim.13e). TFig.i4Db shows the shock wave nettern observed after
these nodifications had beon ande, If will be ceen that the strength of the shock
wave was roduccd in both cascs but thot the widening of the slot was more
beneficicl thon the deepening of it. Not only was the shock wave associnted with
the wilenod slot rmch weeker than bofore ricdification but the shock wave associnted
with the noxt "top~hat picce' on this wall was also imch rcduced, This wos
presunably because the direction of the outflow through tho widened slot was not
altered much and most of it passed underneath the second 'top-hal picce'.

The slots in the first 'top-hot pices!' on the lower wall, i.e., the ones
that had been widened, worc thon decponed (¥io,13d) but no Ffurthcr improvement
of the flow was detccted (Fig,1he).

Smoothing of tle join between the metal strips and the wooden coatraction
preduced o further improvement in the flov pattern (Fig,14d).

The slots in all the 'top-hat pieces' were widoned. TFig,15, which is a
composite picturc, shows the flow pattorn in the working scetion of the tumnel ab
its top speed. It will be scon that shock waves werc stall produced at the
position of cach of the 'top~hat pieces! but their sirength wns smoll and nuch of
the disturbonce probably arasc from the heads of the serews holding the 'top-hat
picecs' to the walls,

Axial pressure distributions capiled from o scrics of troverses with
a static tube arc showm in Pig.16, At subsonic specds the pressure was very level
throughout the prrallel portion of the working scetion but thore wos some
varietion of pressurc with axisl position at supersonie specds., However this
variction wos no worse than that reported for any of the slotted walls used in
Ref.3, ond it is knmown that this kind of variation can be remedicd by tapering the
ontry to the slots, It will be soen that the shocks visible in Tip.15 produccd
no discontimuitics in the axial prossurc distribution. The pressures neasurcd
at the walls arc shown in Fig,17. It will be scen thot thoy were very cven
throughout the parallel portion of the working scction as might be expected since
the walls arc very ncar a constant~pressure boundary.

Te Obgervations with the LB 104 Acrofoil in thoe Tunncl

The RAE ACL acrofoil uced in Part T of this report was placed in the
tumel about 1% tunnel heights from the bogiming of the slots, Pressures on
the acrofoll surface and at the slotted walls of the tunnel were neasurced fox
severel wind specds with the asrofoil at incadences of 0°, £2° and .°. By
corbining the results obtained at positive and necative ineidencces the pressurc
distribution curve for cach surfacc could be deofincd at nine chordwisce positrons,
Toepler schliercn photographs wore taken ot 0°, +2° and +°,

The pressures measurcd at the slotted walls are shown in Wijs. 18-20,
the pressurcs on the surface of the aerofoil in Tigs. 21, 23 and 25, nnd the
schlicren photogrophs in Figs, 22, 2k and 26. Also shoun in Pigs. 29, 23 and 25 for
the lower tunnel speeds are the pressure distributions {or the acrofoil of the
same section and the same chord longth tested in the 20 in, x 8 in. tunncl.
These distributions were obtained by imterpolation fror the regulils gsiven in Ref.b.

It will be scon that the asrofoil pressurc distributlon obbained in the
slotted tunncl at a particular }ach nwiber corresponded to thet vhich would have
been obtained at o lower Mach nuber in the 20 in, x 8 ia, tuwmel. This may more
elearly be scen in Ti.27 whore the frec ctream pressure coccificiont p./Ho has,
as in Figs. 9 and 10, beon plotted ngainst the velue ('Trve! p/Hy) obiaincd in

the/
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the 20 in, x 8 In. tunnel which gave the same locol pressure cocificicat at o
particular point on the surface of the aerofoil, It will be scen thed the
behaviour of the slotted tunmnol approximoted closcly 1o thot of the open Jet, of
approx’ tely the same dimensions, tosted in Kefw3. This wos to be cxpocted for a
tunncl with this arca ratio from the results given in efl, 3,

The photographs of the flow around the anerofoil show gonc wnusunl fenbures
when the tunnel specd is supersonic. The chenge of velccity distribution produced
by inserting the osrofoil distorted the shock waves visible 1n Fie,15 ond nroducod
a pattorn of the type shown in Fig,22 for o = 0° , i = 1,025. As howcver tiw
rrossure distribution on a two-dimensional aerofioil is insensitive to changes of
Mach number near wnity nothing unusual mey be scen in tho prossurc distributions
for theso cascs,

In some eases a shock wave occurrced where tho supersonie oubilow through
the slots opposite the acrofoil was obsiructed by one of the 'top~hat vicoes',
This may be most clearly scen for the casc o = 4° , ¥ = 1,050, (Fag.26),
where the outflow oppositc the 1ifting surface is larze and the shock wave appeors
ag a white line ruming diagonally across the top right hand corncr of the
photograph,

It will bo scen that in this casc, and in othors where it occurred, tho
shock woave was propngated too far downstresam to roach the acrofoil surface at any
roint and that it d4id not execrt any noticeable (ffeet through the wake.

8. Conclusions

(a) The Effect of Lateral Strips Tixod o the Outer Surfoces of Slottod Tnlls

Lateral straips on the outer surfaces of the slotted walls produced weak
shock waves in the initial porticn of the main strcam whea it was supersonic duc
to the outilow through the slots. Thesco shock waves diod out after obout
1% tunnel heights from the beginning of the slots. They could be aveided by
providing a gap between the strips ond the outer surfoce of the walls, The top
gpecd of the tummel was found to be slightly lowor fthan it was before the sirips
wera fixed in position, Observations of tho flow round n two-dimensional RAT 104
asrofoil showed that Tor a wall with a basic ratio of open o total orco of
0,114 1ittle change occurred in the blockage, but for a wall with a ratio of
0,040 the change was quite large, the blockage tending towards that for o cloged
tunnel of the same dimensions.

(b) The Behoviour of the llodcl of the Froposed 20 in. x 8 in. Tumel Valls

The original slots in the 'top-het pireces', which were only slighlbly
wider thon the slots in the tumel wolls, werc found 1o be insulficient to allow
unrestricted passage to the outflow of ailr throuzh the tumel slets nt supcrsonic
speeds and shock waves were formed in the main stream., Thaesce shock waves wero
considerably reduced in strength by widening the slots in the 'top-hat pieces';
deepening ef the slots did not produce such a large beoneficial cffect.

When the slots in all the 'top-hat pieces' had beon widcned the tunncl
ran satisfactorily, the axial pressurce distribution beins rcasonably uniform
throughout the parallsl portion of the working section ot subsonic speeds, Ab
supersonle speeds the pressure distribution was no longer unifora but the axiol
variation was_no worse than that of any of thc slotted wolls tosted by
Holder ot al.”’ Moreovor this variation could have beon looscencd by tapcring
the entry to the slots.

Obscrvations of the {low round the RAE 104 acrofoil showcd thiet, with
the arca ratio chosen, tho blockage approximatcd to that which would boe cxpocted
for en open jot of the same dimensions. Shock waves produced ot the wells by the
interference of some of the ‘top-hat vileces! with the outflow opposite the acrofoil
in all cascs passed behind the acrofoil and did not affuet the pressurcs on the
surface of the serofoil,
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Schlieren  photographs showing the effect of varying the conditions
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slotbed - flexidle walls at the top speed of the tunnel, M=1-17,



-«

S

i

E

Flo

UoUl § X LOUL 0 BY3 4o [Bpoud JBUIL Y] Ul MmO

CLlel =W Cleuung . 343 go pasds dog sya I8 SjemM BlqIXe|4 - PaT20|S
4 94y jo ydesbojoyd usaayos e3isoduion




Fics 16 & 17

(puLny hadwil | |2poud (eULy 2U3 40 S| (BAA  Po330(8 243 DUO|E GoRNQI-43sip  24nsso4d  D17eis

os oz Y/x: o\ o
T @ O
- — Lolsuedx g ——
N o
— oo Tz |¥0O

ol
i S 4¢ o0

1+ QI
°||Iu|||.l°|l'°’
\olllol-ol””dt.’old&lblT‘lolII&lI S— Oy g oI®

lm\ e —— —_— % - 460 20

480

(hemM  ~1dMmoT X irem 2dda o ON Yoen
— Ll o1 LO

(puual hadauz {opou eUry 2043 $0  Six®e 243 U0  SUOoMAqI-qsip  2d0aseadd SITe1s
0¢ oz 4/ x ol o

T G0

N YT TN T, v [——

o

- ¥ O
Zi O.IA.Y’O.!I.U....IOIO\.....O.l..o...\G.|.||o.|l.0/‘,...v|..|O\OIII0.|!Lu\ﬁvj/a

+ {1 o/o \o.\lo/p/o‘o\olnv,ﬁ[ Iul\o\}lloJ/ o

401 .
o—0—0—0+—0——0——0—O——O—0—0—
"4
T60 00

9 o4



LCF T YOI 3V A [opOW [BUL 24T 40 s[(EM  pP2]770(s 4] mr_o_\m UOIqRQI43sIp  24aes24d  O11eqg

OOOOO

’ T e e g

o -6
\"'ll

O\\.\\\O et Il"l‘l‘lliu‘ll’l‘l‘i’l.r - - - — P —5 oLy

Ty S dA eeoa—
81 Ol (EM  SPMOT =X lem ~42dd —c _




0-8

| —o— upperwall ---x——- lower wall

CNK X =X g— —X
. 0y L)

*
o

Mach N2
0 7_[_ — ﬁ_—tx-x-x—x—x—-x--.x_._k._ e
Q-7

R
| o4 )
05— s
l1 4
0.4 l'?-l .
Position of aerofoil
0-3 ’ I <~ [xpansion ————»
* L
0 I Q 3¢

:L/h 20

Static pressure distribution along _the slotted walls of the final model

RAE |04 at +4°

0z 9old



05 5 05 = i
—— e — | e | e (sonI) e . T 1IN T A
H
\
06 06
221 I R %,
/ L
0-7 N 07 i
P/ . oo } Fo/yy = 0652
oy, = 0-726 _ i o/,
i M = 0-689 ' M = 0-806
osll 0-s lll
0 02 04 x/ 06 08 | 0 0 02 04 zy 06 0-8 10
0-3 0-3
’.— - "-\
e N
4
F4
04 ,//
//,’_-‘\""'__""\ ‘;3/ ’/{‘V-O\(MR
p N H, , |
W’/\A\‘\ \ A \
\ 05— b
—_— +-7’/Ho(sonic)_,._’ —_ ] —_ | —_—— ] -2 L
06
|
Pos = 0617 h Pof = 0-578
0-7 o 0-7H; /Ho
I M = 0860 ] M = 0 92
0 02 04 axy 06 08 1o 0 02 04 xy 06 0-8 K
03 03 :‘.\o
04 - 04 / |
|
P/Ho // _ P/Ho / !
0-5 05
- __-____-______._-__-..-p.-.zgsonlc)_+____...__._ ________ .._..._:kv
:
06 06 2
! *"
‘
p = 0,545 po = 0 513 gi
07 O/Ho - 07 /Ho i
M = 00973 M=j-026 '
l ' »
: . 06 0-8 . 0 - .
0 02 04 xf, -0 02 04 xf 06 08 [-0
| E_
03 qu%__ " p | !
e —o—— 20 x 8 model tunnel i
// ———— 20 x, 8 tunnel observations
0-4 /,o’ | x
P/, Pressure distributions on the' surfaces
os of the R.A E |04 aerofol at &° incidence.
_ - P, (sonic) Final model. i
- - = = — B¢
06
Pofy =0472
Q
M =095
07
0 02 04 06 08 -0

x/c

iz o3



Fig. 22.

M = 0-689 M =0805

M =0-860 M =0:921

M=0:973 M=[-025

M =109

Schlieren photographs of the flow round the RAE. /04
aerofoil at 0° incidence . Final model.



P P
i T \
[N A \ |
05 05 ,’ / LN —
*—r—--:\—-"————-—-—~—————-—-——<—-,_P[O(somc.)+—‘ - —|— - — I~ == — o —_———
| \\\ | /’r_:" " ) ~ \\
|
06 fr°"°--..__ it S (o~} | // \&\ '
O"—-—-__o_ \\ - \
P o—0N T 7 \
° /X:.:‘-:‘-:x;.-:)g\ /
o7 L \\ 07 a
/ F‘3/H°= 0 723 TR | p°/Ho = 0es2
’r M =0697 ; M =0 B0OG
o8 [ | o8 | o
o] o2 oA o6 o8 1O Q Q2 O-A 06 o8 ]
e /e 1
o3 o> ‘

oA ~

/
P Ho *\? N
X
05 / /4 \

P/Ho

06

o7

7
P A
/Ho /x
®
05 4
L —_ e | — 1 _ _ __|P (s0nic)

06 H=x

P"/H‘o«f::a 480

M =1-081
©7 O 02 O|4 [ J0 (o]} )

Xt 0

o)
0 4 x/
.
x
:./
o5 o~
L e — 1P (@ _1[__.__..._____..____.__.___‘__.
4—440( onic) —
|
|
/ ‘ e
x -
p°/H°=06|o )
M = Q%0 i
) 2 .
o ©4 x, 06 o-8 y o

Upper surSace | 20'x8 mede)
Lower surSace vrne!
————— 20"%x 8" tunne) obser-\/a.b%h%

Pressure disktribukions on bhe surfice

of the

RAE |04 zmerofoll at Z° incidence Firva)

model!

gz oid



Fig. 24

M=0597

M= 0-862 M=o-9i8

Schlieren photographs of the fiow round the R.A.E. 104
aerofoil at 2° incidence . Fimal model . -



™
04 0 4 HP~
! ~o "
\.\ .
L’r\ :
0'5 : 05t
A t+ta—+ - 4 — 4 — —[F/ sonic —
\ Ho |
]
06
P/H,
07
08
0 02 04 x/ 0% 08 10 0
r s \
1
\
l, // \ \
05 L A 05
:— —— - —7//-:/":': — PN\ — -—--—<—P/Hsornc —
P e ¥ ° A
/Ha // Ho
06 < \ 06
/
Ma Pfy = 0-617 X / Po H,= 0577
o}
O_.,H :’;/ M= 0 860 0 71X M= 0922
'R | [ |
0 02 04 zf 06 08 i o 0 02 04 z 06 0-8 e
03 i 03 ,/’/J/v\.&___o
/ / XX
04 / / T~ 04 ,(/T- 1 ]
(/ e 45
e |
v P ‘
05 7 0-5 s
+ L e |- — =P sneot— - — e | — =
D 7/ /M, X | '
/Ho /x p/Ho / 1
06 ’ e 06 A
/ B, -o- / B,/ =0-507
! O/Ho 0-543 | f O/Ho
07 /f M =0-976 07 M=1-034 | ]
1 1
0 02 0-4 /e 06 08 . e 0 02 04 x/c 06 08 10
)/J/ \ll) o l
03 "o
@ —o— Upper surface 20"x 8" model
/ /"""" > —x— Lower surface ! tunnel
04 < ———— 20"x 8" tunnel observations
(“ x/ po/H =0 498 3
P/H v 0
° e M =1-050 . :
05 i Pressure distributions on the surfaces
+— — -—rl—- ~+— — 1t — —|— - --f-P/Hosomc of the R AE 104 aerofoil ab 4° incidence .
/ Final model
-
06 H = o)
)
x/ O
x
o] 02 0:4 */c 06 0-8 -0



M =0700 M= O 806G

%0860 M =0+972

M= 097G M= 084

M= 040

Schlieren  photographs  oF the Flow rFound the RAL 104 zderofoil

ak 4 cidence. Fimnal modal,




0-80

Fic 27.

0-70

Fg
Po
i,
/e
X 0-05
o] o1
+ 02
o o035
060 A 05
v 0 &
07
A 0-B
Y 0-9
A AN
75/2 x3 Open Jet
0 50 1
0-50 060 o-70

\Tf'u 9’ pD/H 0

Blockage diagram for the final model .

080



Crown copyright reserved

Printed and published by
Her MAJESTY'S STATIONERY OFFICE

To be purchased from
York House, Kingsway, London w.c 2
423 Oxford Street, London w.1
134 Castle Street, Edinburgh 2
109 St Mary Street, Carchff
39 King Street, Manchester 2
Tower Lane, Bristol 1
2 Edmund Street, Birmingham 3
8o Chichester Street, Belfast
or through any bookseller

Printed 1n Great Britamn

C.P. No. 372

{15,910}
A.R.C. Technical Report

5.0 Code Ne 23.9010-72

C.P. No. 372



