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IMPROVED PANORAMIC, VERTICAL WIND TUNNEL 1 This Invention
Patent application is as indicated in the title "VERTICAL WIND TUNNEL
WITH VIEWING FACILITY", the new construction, shape and design
features of which fulfil the purpose for which it has been specifically 5

ivention re e AR NG ALAGHSE S At TR SO Section

that is to say, air currents generated by éppropriate means meeting in a
vertical area at the end of which the air 10 current is capable of lifting

objects i (his verlieal ares: Aibe sameime s fiino effeclmay be... g i
seen on the outside as it has been buflt fror fransiucent materials. The
viewing-and #ifting/ 5RE3dI&S: inthND coHdiitiallows Both YadiK ddplay a@aLITY ",
measurerments fo pe 15taken. The, nvention ig adeyelopment inthe e n s cn
Status of the Technique due to: Optimising the geometry of the tunnel. -
Thelfbirh of ConstRILEBA DT thetannkh L The fbEatidAof thesdr pfepseiiefsically

i the wnpek 20-Anathemaigy et the inventiarrisde allewdhis tunnel to be
installed for leisure purposes so that the general public may enjoy bodies
or people in the vertical sectign bei%lifted to check how things are lifted

and to EXpEriends ew Sefsations. 75 AhBHHE? ativantdge-6fthe infdenfion” 24
is thengéometicgand spatialgesigreofithe different-sactions of the tunnehat is

to say, air currents generated Dby appropriate means
meeting in a vertical area at the end of which the air
current 1s capable of lifting objects in this wvertical
area. At the same time this lifting effect‘may be seen on
the outside as it has been built from translucent
materials. The viewing and 1lifting of bodies in this
conduit allows both their display and measurements to be
taken. The invention is a development in the Status of the

Technique due to:

- Optimising the geometry of the tunnel.
~ The form of construction of the tunnel.

~ The location of the air propellers in the tunnel.

Another aim of the invention is to allow this tunnel
to be installed for leisure purpocses so that the general
public may enjoy bodies or people in the wvertical section
being 1lifted to <check how things are 1lifted and to

experience new sensations.

Another advantage of the invention is the geometric
and spatial design of thé different sections of the tunnel
firstly in order to achieve maximum performance with
minimum propeller consumption generating air currents and

secondly the operating methods  of these propellers being



10

15

20

25

firstly in order to achieve maximum performance with minimum propeller
consumption generating air currents and secondly the operating methods
of these propellers being 2 located outside the pipes. This means that
they do not interfere with the air currents generated by these propellers
avoiding load losses interfering with these air currents. These losses in
turn generate turbulence and 5 increaséd consumption by the electric
motors driving the propellers. The power required for the wind tunnel to

opgratels alsgdependant.on.its design i iss“%eoa??bl&%é’tse.@%@te 8 not
two as optimising the shape will” in the end help to decrease this power
Wit fHet §aifie fIWER0 aRdeair pressure i TrheRtated iventiaf ¢siforied byhese

thregreanduits in vthedory of slgop deined at their,end by a vertical these air
section; This vertical section is preferably formed by translucent sections.

IRtOATtheT0ops Hrd FormRE5° 15 diffelett RoriiRitsetisns el tdgetrer and
biyhthee correspondingrelamps siigh as screwsane: similar: Jmeeiqfihﬂliep?@ the
sections include a propeller which is operated from the outside by the

é)orr?gsep%in%ﬁﬂsg'elzg fic MOtSF with-1ts! aixie Connédted O the Brapelicrgnel - to
axle usig belts, 20 ehaindsredutens or equivalest techniques. The is not

tesylting,;mode of ELHH?A{SJ”PQS‘”@QEE‘”X dgug(tf‘%i%%#g?h;é%ﬂ?%%g 2%%%‘15%@11

- Flight chamber, which is the vertical wind section o nnel in w

ﬁ§u§§§aﬁ@ﬁmb@é%naqhéecrease this power with the same flow

and air pressure.

The stated invention 1s formed by three conduits in
the form of a loop joined at their end by a vertical
section; This vertical section is preferably formed by
translucent sections. In turn the loops are formed by
different conduit sections held together by the
corresponding clamps such as screws and similar. Three of
these sections include a propeller which is operated from
the outside by the corresponding electric motor with its
axle connected to the propeller's axle using belts,

chains, reducers or equivalent techniques.

The resulting model of tunnel is fundamentally built

with the following sections:

- Flight chamber, which is the vertical wind section of
the tunnel in which its users are placed and the
location where the current reaches its maximum speed.

- Three return circuits including a series of straight
sections which conduct the current from the flight
chamber outlet up to the inlet to the corresponding

pipe or contraction with the minimum possible losses.
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25 location where the current reaches its maximum speed. - Three return
circuits including a series of straight sections which conduct the current

from the flight chamber outlet up to the inlet to the corresponding pipe or
contraction with the minimum possible losses. 3 - Three contraction

pipes, sections from the flight chamber and in which the air current

accelerates to enter the chamber at maximum speed. The technical

design of the tunnel is directed at 5 assisting air currents generated by

the propgliers.and. their.motors 'cg,eonvergein gne area fhe lower area, ; .
of the pipe joint so that the sum of the air flows and pressures generate

by thesé& BaiTERLS at8Added toyetHer TR the folvef S6E6GH ofaRE faiftsies to
these casidiits hecome dRan-ascending eurrendRfair which is capable of
lifting bodies in this vertical area and allowing their movement- inside.

The experiments yndertaken and calculations made allow the stated

tunnel POF %%erg?ecyh G posSibic#BysC15 d8Fendifff Gt the fype of tisépd  at
usingitheisamesa i Expertmadedn which the @it speed teaches dPdn/sdhs  and
the flight chamber inlet and will reach the 50 m/s at approximately 6m
a%%%gf;rgfj(%jolé%elg%hig%ﬂg\?vgqﬁe user 16Gatéd it a h%ﬂ‘?on eﬂvbgo}éiti%
t6 be heldwonstaand 2Gthis Hefght dritkin awerticdl pasitonaihen fiews  and

Z@@@/Qé%&%méseh%‘%t%@ewqgﬁég which the maximum speed reaches, ,
m/s

in the lower section of the joint of these conduits become

ﬁea of

an ascending current of air which is capable of lifting
bodies in this vertical area and allowing their movement

inside.

The experiments undertaken and calculations made
allow the stated tunnel to operate in two possible ways

depending on the type of user using the same:

- Expert mode in which the air speed reaches 70 m/s in
the flight chamber inlet and will reach the 50 m/s at
approximately 6ém above ground level. This allows the user
located in a horizontal position to be held constant at
this height and in a vertical position when the speed is

65 m/s

- Non expert mode in which the maximum speed reaches 55m/s
in the flight chamber inlet and 50m/s at a height of 1.50

m above ground level.

The optimisation of the tunnel is by computer
simulation of 1its aerodynamic behaviour. This has been
simulated with finite element software and has allowed the

individualised design of each part of the tunnel.
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in the flight chamber inlet and 50m/s at a height of 1.50 m. above ground
level. 25 The optimisation of the tunnel is by computer simulation of its
aerodynamic behaviour. This has bee:: simulated with -finite element
software and has allowed-he individualised design of each par- of the
tunnel. 4 Different configurations have been studied for each section,
checking the effect of the same on the afr flow inside in order to reduce
turbulence and to avoid eddies, particularly in the most curved sections of

tm%@%%@enéTh@dﬁ%%@%?%@%ﬂﬁg“nﬁgggnsg%g%hmgéggygd for, each
consumption by the propellers required top operate the "tunnel, a _cruc_lal
pafaThéfdt guarstitiaing the viakifitfeoftthe fargbrinstatiations ashia thisr  £low

designa Different-type and copfigurations of tuopelexiston 10 the marke ;. . o

and therefore these have to be considered including those WiEh testing
cRAMDETS P AVErtital hoSitioRCRBVETHEIESs iSAGEFesEble D difeetlyesign.

observer shathappens inside andgsoi these have to e equipped Withe  power
aétificial visci%\ equipment to show externally what 15 happens in the

t L
vertical section: Thig isUstially UERE fof il formSbresperimentOrgrate  the
exanipie theaEuropeaa Patenta 963 EI366 tor By MenfurendnGriability of

ribi F!ﬂ.d laiming-a. "Parachute Jump, Simulator”, which includes a
\O/Ig}?tigcagl g&ambgﬁ v%?%f?glc%?ul mn of air cjarba Felgf sc%pspjo(?triln'g a 20
parachutist in flight equipped with a video projection screen and other

elementsidr oRe™E its veRicahwallsonfigurations of tunnel exist on

the market and therefore these have to be considered
including those with testing chambers in a vertical
position. Nevertheless i1s not possible to directly observe
what happens inside and so these have to be equipped with
artificial vision equipment to show externally what
happens in the vertical section. This is usually used for
all forms of experiments, for example the European Patent
96919369.6 for Sky Venture, Inc describing and claiming a
"Parachute Jump Simulator", which includes a vertical
chamber with a column of air capable of supporting a
parachutist in flight equipped with a video projection

screen and other elements on one of its vertical walls.

The British patent GB No. 2.094.162 for the company
Alrflite Inc demonstrates a Levitationarium based on a
complex structure to float human beings. The inside of
this structure is a chamber in which there is an upward
air flow formed by 1linear air conduits and a grille
allowing a person to by inside including a take off area
and another landing area with a peripheral conduit in

which people are outside the air flow.
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The British patent GB No. 2.094.162 for the company Airflite Inc
demonstrates a Levi tationarium based on a complex structure to float
human beings. The inside of 25 this structure is a chamber in which there
is an upward air flow formed by linear air conduits and a grille allowing a
person to by inside including a take off area and another landing area
with a peripheral conduit in which peop?e are outside the air flow. 5
Finally and also forming part of the Status of the Technique is

demonstrated in Patent RGTWQ 2004/02242¢ by JE reteﬁ'éa”éf;'gqth&s of the

Simulator”, which includes a compression chamber on the lower section
Wit st fiN&ls #6r sevBrl svertindorsiailiedir ik a ReRtriiod 2onfigiRtiéa’ by

emerging Anto arcenfral pipeywQthes detailgandcharacterstics shallhe o5 on,
sllgwn throughout the description below referring to drawings attached to
thISFEPBI which dHE to 58 FépréSentatiie the 10 pretémeaaictails of theeveral
ineentidreand ard iniendegttoibe dlustrative putinelJimitiggte the sames Aying
o_lletgicl)ed Iisteqér]}e ain parts shown in the attached drawings is given

beriow; ?103 tunneal, (ﬁJ) Tived section conduit, (12) platform, (13)

impulse conduit, (14) 15 exhaust conduit, (15) clamps, (16) screws, (17)
electricOfiotor, (#8)umtleer,419) lower condait jeintipieces(20UpAes  shown
canduitjoint sectian, ( I . (22)translucent panels, (23) vertical .
séctiontdg‘%g tu%%%l (Zi%%’))s,%(g%g é"ééﬁ atg%%z‘%) 5 %a Iféfolrfrg] rs,t(i?)darawmgs
attached to this report which are to be representative the
preferred details of the invention and are intended to be

illustrative but not limiting to the same.

A detailed 1list of the main parts shown in the
attached drawings is given below; (10) tunnel, (11) curved
section conduit, (12) platform, (13) impulse conduit, (14)

exhaust conduit, (15) clamps, (16) screws, (17) électric

motor, (18) reducer, (19) lower conduit Fjoint piece,
(20)upper conduit joint section, (21) braces,
(22)translucent panels, (23) vertical section of the

tunnel (10), (24) wventilators, (25) s, (26) corners, (27)

output section.

Figure No.l is a perspective view of the tunnel (10)
and its conduits (11), (13), (14) and upper joint areas

(20) and lower joint area (19), all forming loops.

Figure No.2 1is an upper view of the tunnel (10)
showing the radial layout of the conduits (11), (13} and
(14).
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20 output section. Figure No.1 is a perspective view of the tunnel (10)
and its conduits (11), (13), (14) and upper joint areas (20) and lower joint
area (19), all forming loops. Figure No.2 is an upper view of the tunnel
(10) 25 showing the radial layout of the conduits (11), (13) and (14). 6
Figure No.3 is a perspective view of one of the arms or conduits (11 ),
(13) or (14) with 1/3 of the vertical section (23) of the tunnel (10). Figure
No.4 is a front view of the conduit loop (20) 5 in the wind tunnel (10). In

one of thepreferred set Ups in }r{ﬂ%@g@l&c@ye@ 35 shown I BIGUEENOLL, 5 g
(mock up to a scale of 1:12.5) the tunnel $O) is formed by Joining and
S5sefmBiifg Hifereit tpiped }o)idetk%‘? tolfotrh 16602 (28Y, Withlthédelosps tical
Heseparatectbradially alrapproximately 120, The angular conduits (11) are
assembled o that the upper end is held by appropriate joining parts (20)

in the shape of a star, whereas the lower ends (11) are joined to
cynndricéle%?i%e‘i%héui%s?'(153),%%5 whicH’ a%gdr%es formed by arag (20)
électricameton 1 Duwyrealmi¢ally connected to the relevant fan blades (24) ,

not shown in the figures, via a reducer (18) and pulleys or chains joining

the reducer axle wi said fan axle, in_turn assembled to.the IowEr. end .
of the ggndﬁri% (\f%h, 1giltr{i%e %gﬁgﬁi%ﬁ%,sﬁs{o rﬁlc?tssh%\rllvnd?r%1 20 the ﬁgtjjrce% Ton
jomhisg f'a star shapedgonie(19).(Thek up to a scale of 1:12.5) the

tunnel (10) is formed by joining and assembling different
pipes together to form loops (28), with these loops
separated radially at approximately 120°. The angular
conduits (11) are assembled o that the upper end is held
by appropriate joining parts (20) in the shape of a star,
whereas the lower ends (11) are Jjoined to cylindrical
drive conduits (13), inside which are drives formed by an
electric motor (17) dynamically connected to the relevant
fan blades (24) , not shown in the figures, via a reducer
(18) and pulleys or chains Jjoining the reducer axle with
the said fan axle, in turn assembled to the lower end of
the conduits (13) , drive conduits (14), also not shown in
the figures Jjoining in a star shaped Fjoint (19). The
design also includes different internal baffles in the
pipes, not shown in the figures, located on the upper and
lower sections of the flight area, specifically on the
star shaped joints (19) and (20), and on the end angles of
the return conduits (11), with a dual flow. On the one
hand, this avoids turbulence generated at these points by
changing the direction of air movement. On the other hand,
the baffle located under the vertical section of the
tunnel can change the distribution of the air speed in the

flight area designed so that upward speed is increased
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design also includes different internal baffles in the pipes, not shown in
the figures, located on the upper and lower sections of the flight area,
specifically on the star shaped joints (19) and (20), and on the and angles
of 25 the return conduits (11) , with a dual flow. On the one hand, this
avoids turbulence generated at these pgints by changing the direction of
air movement. On the other hand, the baffle located tinder the vertical
section of the tunnel can change the distribution of the air speed in the 30

flight-area designed sosthahupwardspegd-is increasesh’ ek 1o thecwalls e
igt e flight area; This means that the holding force is greater near to the

WaIS i e CBRTEI SBciditofthe fight ard®sd it ithe tisep the central
srkatoivingly fmoles fowatds the avalls of the: Hight argaedusgs torbeingbowingly
inexperienced in. free fall. flight, the speed gradient produced by this ,
increase %Ogﬁggds to%v%?dswt%giv?/allcs%?/illtgn%vagqtﬁgﬁﬁpgersad:ne%a&xig e Peing
dertrbardzofthe tunmel £ therebfaéducinyitbe posstbikity ofdttidg theadient
walbdthis efiest is-shown in figure 3; 10 The ipperpart of e Wnpeb (lo) ., ,
together with the lower section and more specifically the area 20‘3’, with
fhedred (P HejsiRed By Pracdes (X1} hewsing e wramsluedntPamelsunnel,

(22 rwhigh jainthe @ inlet s§@m$%@it9ghsf/eﬂ50@£§% IO @3 it 7hi s
the outlet 15 section (27), delineating the vertical section (23) in the
fuhh&F.0) STHIB V&Tiddl seEH8 Ras a specific shape formed by two

different conical generating trunks. On the
The upper part of the tunnel (10) together with the

lower section and more specifically the area (20), with
the area (19) are joined by braces (21) housing the
translucent panels (22), which join the air inlet section
(25) to the vertical section (23) with the outlet
section(27), delineating the vertical section(23) in the
tunnel (10). This vertical section has a specific shape
formed by two different conical generating trunks. On the
lower part of the vertical section on an actual scale set
up (between 0 and 3 m high) the cone increases in diameter
from 5 to 5.4 m, with the walls forming an angle of 3.81°
form the vertical, whereas on the upper section (between 3
and 8 metres high) the diameter increases from 5.4 to 7 m,
forming walls at an angle of 9.09°. This change in the
divergence of the vertical section of the tunnel changes
the vertical distribution of air speeds to achieve a
variation between 70 and 50 m/s 1in expert mode at a
reasonable height. If not the installation would have to
considerably increase its total height with the consequent
construction and operational cost increases as the
internal air corridor is increased to increase the drive

power reguired to maintain a stable flow.
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lower part of the vertical section on an actual scale set up (between 0 and

3 m high) the cone increases in diameter 20 from 5 to 5.4 m., with the

walls forming an angle of 3.81 form the vertical, whereas on the upper

section (between 3 and 8 metres high) the diameter increases from 5.4 to

7 m, forming walls at an angle of 9.09. This change in the divergence of

the vertical section of the tunnel changes 25 the vertical distribution of air
speeds to achieve a variation between 70 and 50 m/s in expert mode at a
reasonable heighta not the jnstallation would-haveto cansiderably rapie 1
ingrease jts total height with the consequent construction and operational
CORPhR redses a5 tHR 30 Hternal &t GOMfUGHIE fiftrédsed to increase the

drive power required to maintain a stable flow. 8 The tunnel (10) has a
geometijhshana ire --ablech eharasteriseddey thefollowingmspestsc:dheit is
shape og th% transverse § ectioy %fgygacircuit iSC circular inttﬂe vgrtical . 1
section of the tunnef’, oval'B in the upper sseecﬁoﬁ?arc% ar in'the lower -+ Ve
section &nd 1120 cieplar insthe openingwfithe jeint sectiorh€1Aowdhe indet ion
section 428 inhe figh chamber or ettical seetion (33)is 2t araund o oo
level, that is to 10 say at Om and is formed by two conical trunks with a
different dergence with the greater divergence in the upper cone than

the lowerrgene ; nThe cusved sections EL1) qr,corneLs i&iﬁ%?@éur@hamber or
vertical section (23) is at ground level, that is to
say at Om and is formed by two conical trunks with a
different divergence with the greater divergence in
the upper cone than the lower cone.
- The curved sections (11) or corners in the return
circuit (26) are at approximately 135° angles.
- The return circuit wvaries its transverse section

throughout the length of its run.
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circuit (26) are at approximately 135 angles. 15 The return circuit varies its

transverse section throughout the length of its run. rGw ™.~ 3 69

Table 1 Actual scale computer generated images of the installation.

Dynamics in the tunnel (1C) stated in Table 2, run from the electric

motors (17) operating the fans (24) 5 lqcated inside the conduits (13)

which drive the air inside (10) , creating a pressurised air current to the

Jlower -joint section (19) , in which the sum of the air flews from the

cenduits (11)pdrivesiby she cembineg action ofddd.and-24) ; sands;airde tne

the \éerai(ial section (23), 10 which, due to the translucent panels (22) allow

thenside>fo B8 seen (23) and the objects or people inside without the

need for artificial viewing devices. This allows these panels to be

converfedhiata. a practicat deortfanititating ithe estry oeexitef theble 2, run
forementioned. objects. ?0.44 S.upaapl~1~"" syn ~~ ai 3NLgePi .~ ~'~

i Lot 2 3t o oty L cPStaeind “HE%an 2

located inside the conduits (13) , which drive the air

inside (10) , creating a pressurised air current to the
rlower Jjoint section (19) , in which the sum of the air
flows from the conduits (11) driven by the combined action
of (17 and 24) , sends air to the vertical section (23),
which, due to the translucent panels (22) allow the inside
to be seen (23) and the objects or people inside without
the need for artificial viewing devices. This allows these
panels to be converted into a practical door facilitating

the entry or exit of the aforementioned objects.

L 30due 01
080401
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Corttsurs of Velocity Magnitude (m/s) Oct 26, 2005

FLUENT 6.2 (3d, segregated, ake)

Table 2 Representation of the vertical speed values

obtained during computer simulation at ground level in the
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rsto-.e+a 15 ow a 2 Corttsurs of Velocity Magnitude (m/s) Oct 26, 2005
FLUENT 6.2 (3d, segregatad, ake) Table 2 Representation of the vertical
speed values obtained during computer simulation at ground level in the
10 flight chamber (only this chamber is shown) It can be seen that the
maximum speed is attained near the wglls. The conduit joint (11), (13),
(14), and areas (19 and 20) run along clamps (15) and screws (16) with
their 5 corresponding nuts, not shown in the attached tigures,
interspersed, with comprsssiongaints wherginecessary s fegulfing ina high, ¢
performance closed circuit with reduced energy consumption. Calculating
§&gy ConsumplioRdsrheadtasstale® 105hstll&for:9A WHich fHesintg - 1s -
to the flight area diameter is 5 m, has been made from digital simulations;
Table Zrshows seme0f-{he most signjficant results4As aar@@nﬁ?]%ifgr?’(lg and
sumption is shown for an open tunnel (without return) in which the air
% ker]%B wec?%?r%?n 1 ﬁ\népesxteg%%dri\?enn verticAfy towards the'flight cheir
arear angddahern rgleased snto thetatmosphereias fahexampte thd&iiropegnres,
P 9369.6,for the aforementioned Sky. Venture, Inc. Model of
%grtﬁl% oer;%%c‘?ngiptio%?L N§8n e%g%t%elgéé% (I%t?(per? (r)r%o%/tes (véqg% Fn%s) (\l/EEC}SSsary’
ggHulting in a high performance closed circuit with

reduced energy consumption.

Calculating energy consumption for the actual scale
installation, in which the inlet to the flight area
diameter is 5 m, has been made from digital simulations;
Table 2 shows some of the most significant results. As a
comparison, consumption is shown for an open tunnel
(without return) in which the air is taken directly from
the exterior, driven vertically towards the flight area
and then released into the atmosphere as for example in
European Patent No. 96919369.6 for the aforementioned Sky

Venture, Inc.

Model of Tunnel Consumption
Non expert mode Expert mode
(v=50 m/s) (v=70 m/s)
Open tunnel ({without 1.45 MW 3.98 MW
return)
3 arm tunnel with 1.18 MW 3.17 MW
baffles in (20) and
(11
3 arm tunnel with 1.43 MW 3.83 MW
baffles in (20}, (11)
and {199 (worse
result)
3 arm tunnel with 0.60 MW 1.72 MW
baffles in (20}, (11)
and (19) optimised
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Open tunnel ;without ... 4:; MW 3.98 MW _'e turn: 3 ar'm tunnel with 1.18
MW 3.17 M47 baffles in (20) and (1'_) 3 arm tunnel wi:h 1.43 MW 3.83
MW baffles in (20), (11) and (19) (worse result) 3 arm tunnel wi=h 0.60
MW 1.72 MW baffles in (20), (11) and (19) optimised Table 3 Calculating
operational power for a 5m diameter wind tunnel. Analysing the data in
the aforementioned table 3 can be seeh’that the beaviour of the tunnel
(10) is 5 difficult to predict without the assistance of digital simulation.

Howewver, & d@§tgfhWQ@ﬂ§ tr@p@{@@%%Qgﬁhepigv\éggtiogoaﬁuogs @ﬁa\éggmeter
of over 50% of the power required to operate an open tunnel. Another
c&&BAtidiyipbrtant aspect of this type of 10 installation is that the
simulations must be carried out on an actual scale for the installation

given that tiey faws oniaeragdynamics are Botdineas anddhe behavigunaf 3 ;¢

the instgllatiorl can \é%rg/ as the size changes, even though the shape of

the conduits does not chang8 STheAdAMERtal A5 effbet of tHiSEhange?! 1s
caniveisedrtin the poweticonsumech whichwthangessspecificadly asttheligital

%?ﬁﬂﬁﬂ@@ﬂ@ﬁ?mﬁgwgver, a design which is the purpose of the
invention allows a saving of over 50% of the power

required to operate an open tunnel.

Another essentially important aspect of this type of
installation is that the simulations must be carried out
on an actual scale for the installation given that the
laws on aerodynamics are not linear and the behaviour of
the installation can vary as the size changes, even though
the shape of the conduits does not change. The fundamental
effect of this change can be seen in the power consumed
which changes specifically as the size of the installation

changes.

A feature common to all closed wind tunnels (where
air 1is recirculated to save drive power) is that the
effect of the air rubbing against the walls causes the air
to heat wup which 1is not suitable for the continuous
operation of the tunnel. Whereas in a mock up this effect
may pass unnoticed, in the actual size installation it
cannot be ignored given that a very considerable amount of
power 1is supplied to the air during the drive process and
the air temperature wvariation 1is very significant,
particularly when the external air temperature is high.
The air heating up causes its density to fall; in the

installation shown this would mean that as a consequence
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changes. A feature common to all closed wind tunnels (where air is
recirculated to save drive power) is that the 20 effect of the air rubbing
against the walls causes the air to heat up which is not suitable for the
continuous operation of the tunnel. Whereas in a mock up this effect may
pass unnoticed, in the actual size ;installation cannot be ignored given
that a very considerable amount of 25 power is supplied to the air during
the drive process and the air temperature variation is very signif-cant,

paticutarbowhentheiexerngl aimtemperatureds highe Jhe ainheatingnn o
causes its density to fall; in the installation shown this would mean that as

a ConsetRREE 12° Heror e 156ding Xup the usBFRGaRTI fARGtshse - I»
the drconveniencecaised mhthedncreasesstempieraturectnr order to avoid the

these undesiable effegls inthe, ingtaliation, e.curyeq condults [LLhays,; ¢
been built 5 using a good héat conduc:(t:lng matérial such’' as aluminium
with azoalingjacketbaitt aroemdittolciccutate: eoldawaten fiomaan aluminium

%ecﬁ@alacoeggqngicg-ﬂﬁ%t_th%eéﬁflssA@%Iigﬁéefﬂkon%@%ﬁ@%l%'%de cold

(19) will be made out of aluminium or a similar good conductor of heat
drftiRdles 16MWilkBe BiiiftdAtotthis %6 eiréifate cold WaterAromy thet rsidea ffles

actingcas additional heabexchangers) Caleylatiorns made indicatgthat o+ ¢
under unfavourable conditions (that is to say an external temperature of

it e Appropriat todiingdsiier e tempRFatsre it B uARErsholes

will be built into this to circulate cold water from the
inside acting as additional heat exchangers. Calculations
made indicate that under unfavourable conditions (that is
to say an external temperature of 30°C) with the
appropriate cooling power, the temperature in the tunnel's
vertical section or flight section will vary between 27°C
in non expert mode and 33°C in expert mode, which are
considered to be suitable for the installation's

operation.

Having sufficiently described this invention using
the attached drawings, it is easy to understand that any
changes judged to be suitable may be made, whenever these
changes do not alter of the essence of the invention

summarised in the following claims.



15 vertical section or flight section will vary between 27C in non expert

mode and 33C in expert :node, which are considered to be suitable for .
the installation's operation. Having sufficiently described this invention MCSLLP
using 20 the attached drawings, it is easy to understand that any

changes judged to be suitable may bel®ade, whenever these changes

do not alter of the essence of the invention summarised in the following
<clgims. MzSd-1-P 13CLAIMS: 1-"VERTICAL WIND TUNNEL WITH
VIEWING FACILITY", formed by a chamber receiving a pressurlsed air

Jflow preferably, gen g]fgeq&{ action Ov%%ﬂﬁy i at eryr  formed by

correspondlng elec ric motors c aracteris e tunnel
{10y issfavmed byejoining pipesjoined-togetties @@lform contllity orfosgssrably

(201 Ins LadiplJayaut separated fio cacthotherby 460 e AN onaing

re formed by “corners in the return circuit (26) and are
cdssembled on onesenthora comecior(20Y intthe shapd oftd star, Wiiletunnel

the , lower ends, arg joined 1o, eylindrica) drive conduits{13), Juith,air drive form

condwts mounted to the lower ends (13) which converge into a star
shapet conAEctarq@9} joidiRg cb%néctér%ﬁ?@hnéi@?%m@%R?c%%t(%) from

J?&&?”E&B%Qe'%y@?i Cﬁel'n@ﬁ%n%%\i%"yc%loﬁ?gﬂgrﬂ £23)10f the tunnel red by

(10), inside which are conduits (13) drlvm alr to the lower area of the
qmﬁﬂﬁﬂ%eéﬁoﬁbﬁﬂ%@%ﬁﬁé"%2§FUlt and are assembled on one

end to a connector (20) in the shape of a star, while the
lower ends are joined to cylindrical drive conduits (13),
with air drive conduits mounted to the lower ends (13)
which converge into a star shaped connector (19), Jjoining
connectors (20 and 19) wusing braces (21) housing panels
(22), delineating the vertical section (23) of the tunnel
(10), inside which are conduits (13) driving air to the

lower area of the vertical section of the tunnel (23).

2 - "VERTICAL WIND TUNNEL WITH VIEWING FACILITY", according
to the 1°% claim characterised by the fact that air is
driven inside the conduits (13) by respective fans (24)
mechanically connected to external means, by an electric
motor (17) and a reducer (18) connected by chains or

pulleys to the fan shaft (24).

3 - "VERTICAL WIND TUNNEL WITH VIEWING FACILITY", according
to the 1°° claim characterised by the fact that the tunnel

(10) has a geometry defined by the following aspects:

-~ The shape of the transverse section of the circuit 1is
circular in the vertical section of the tunnel (23),
oval in the upper section, circular 1in the lower
section and 120° circular in the opening of the Jjoint

section (19).



2 - "VERTICAL WIND TUNNEL WITH VIEWING FACILITY", according to

the 1st claim characterised by the fact that air is driven inside the MCSLLP

conduits (13) by respective fans (24) mechanically connected to external
means, by an electric motor (17) and a reducer (18) connected by chains

or pulleys to the fan shaft (24). 3 - "VERTICAL:, WIND TUNNEL WITH
VIEWING FACILITY", according to the 1st claim characterised by the fact

that theTtuanel (1@)has ageometry definedrby thecfollbwirghdaspectsroer  or
T R L N e Cr i Grctardn hayeicals o
section of the funnel , oval In the upper section, circular in the lower
sectiopandal20ircaladinithe Dpenirg ofthe joint csection (19 MESLIE th 2
The inletsection (25) inthe flight.chamber qryerticalselion (23)ds-gknce in
ground level, that is to say at Om and is formed by two conical trunks with

a difféfent divergenee With-the'greater diVérgefeé fh the upper cone than

the lower cone. The return circuit varies its transverse section throughout
the-length ofitstrumn  circuit varies its transverse section

throughout the length of its run.



