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Drive

- 4 asynchronous engines
- Total installed power 7.2 MW

Fan

= RAIUS ..o 8.5m
— Number of blades........ccoceiveiiiiice e 23
- Range of blade angles............ccoccoevrvrerrrreerennnn. 0° to 25°
— ROAtiON TAte ...ovvieiveee e 400 o/min

Injection system

— Number of NOZzIeS.........ccoeiiiii 8
— INJECLOr PreSSUIE ....cvveeiieiie sttt 6 bar
- Time of injector air discharge..........c.cccee..... up to 6 min.

Mach number in the test section

N (- To [Ty T from0.1t0 0.5
— “B” FeQiMe...ccviiiiiiiiieiee e from0.5t0 0.8

Stagnation pressure
- From 1.00 to 1.52 bar

Reynolds number
— 20 x 10° per meter

Tail support system

The tail support system (Fig.2) is in fact a three-axis ro-
bot which enables placing the model into the air flow and
model position shift during pitching, yawing, rolling, or a
combination of these movements, while the center of rota-
tion remains in the fixed position. When the yaw angle
changes, the center of rotation remains fixed in its place,
while the model draws backwards for approximately 280
mm, due to the tail support bending.
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Tail support system (Model Support
System — MSS) components

- Vertical segment (strut)

- Tail model support

- Rollers

- Breaks

- Balancing system

- Mechanism for changing the pitch angle

- Mechanism for changing the yaw angle
- Mechanism for changing the roll angle
- Control system

Technical data for the tail sting support system

Basic data:
- Mass of vertical segment (strut) with the tail model

R0 0] o Lo] o A 9300kg
- Mass of the model for static experiments................ 500kg
- Mass of the model for dynamic experiments .......... 100kg
Loads:
= Drag .o Rx = 18000N
— Side fOrce ...ooviiiiiii e Ry = 8000N
— LIt e Rz = 40000N
- Rolling moment ........ccccoovvevevnivecencsenens Mx = 2000Nm
- Pitching moment............ccoovevveveicvcnennenn, My = 2500Nm
— Yawing MOment.........ccocevererenenenieennens Mz = 2500Nm
Angle range:
— Pitch angle.........ccovuevveeeeeieeeeeeeeeeeeean, -15° to +25°
— YaW angle ...coeveececcceee e, -20° to +20°
— RO ANGIE ..o, -42° to +42°
Maximum rate of position change
= PICN oo 5° /sec
= Y AW oo 2° /sec
B o | T 3% /sec
Angle PoSItion aCCUIACY .......covevvrvirveiriirieineecsieeees +0.1°

Vertical segment (strut)

The vertical segment (Figs.1 and 2) is a solid steel struc-
ture where the tail model support along with the mechanism
for changing angles in two plane (X-Y and Y-Z planes) is
situated (Figs.4 and 5). The gear rack enabling the position
change in the vertical (X-Z) plane (Fig.4) is situated in the
strut back part.

The vertical segment is shaped as a part of the ring
3.77 m and 5.69 m in diameter (inner and outer respec-
tively). Its cross sections are profiled aerodynamically.

Rollers and an electrically coupled driving engine gear
support the vertical segment, while two pneumatic cylinders
on the outer side of the test section construction and linked
with the strut are components of the MSS balancing system.

Tail model support

The tail model support (Fi.2) with a mechanism for
changing the roll angle (Fig.6) is a part of the MSS. It is in-
tended for standard (static) tests. Two consistent parts of
the support have articulated coupling. The back part is cou-
pled with the vertical segment and the mechanism for
changing the yaw angle. The front part (sting) has a mecha-
nism for changing the roll angle (Fig.6) and a model stand
with possibility for the internal balance installation.

Rigid model supports with mechanisms for forced exci-
tation are used for dynamic testings.

Rollers

Rollers are built into four blocks connected to the test
section construction in the following manner: two of them
are connected to the upper and two to the lower part. The
arc trajectories for rolling are situated on the vertical seg-
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ment brim. Rollers and arc trajectories keep the direction of
the arc section, at the same time taking a part of the load
from the model support. That is the main function of the
rollers: to take a part of the load and to ensure circular rota-
tion of the segment. Adjusting an exact circular trajectory is
controlled by adjusting the clearance between the rollers
and the rolling area, which is done with the help of ex-
centers.

Breaks

Breaks are also situated in the space occupied by the
vertical segment, being a constitutive part of the test sec-
tion.

Their role is to block the vertical segment in the desired
moment and at the desired position. Break blocking is
achieved through springs activated by pneumatic cylinders,
which are the part of the breaking mechanism.

Ballance system

This system operates on the principle of air pressure ac-
cumulating, its main use being to ensure the proper func-
tioning of the vertical segment engine driving mechanism,

i.e. to "reduce" the vertical segment mass simultaneously
decreasing its inertia.

The system accepts approximately 95% of the segment
mass along with the tail model support mass. The entire
system consists of two parts connected with a rubber hose.

The pneumatic pult for distributing the air into two cyl-
inders 355.6 mm in diameter and 2076 mm long is also a
part of the test section.

The pressure battery (reservoir) containing 10 m® of air
with the pressure of 7.8 bar absorbs the pressure change due
to the cylinders pistons movement when the model angle of
attack changes. The pressure in the battery is automatically
PC controlled.

Fig.3 shows the pneumatic installation scheme.

Mechanism for changing the pitch angle

The mechanism for changing the pitch angle (Figs. 2 and
4) is situated under the test section. It consists of two cou-
pled engines and a harmonic drive with gear wheel con-
nected with the gear rack on the vertical section back part.
Changing the pitch angle, i.e. vertical segment movement is
done through the gear rack.
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port system will help in the realization of the future tasks of [2] ..., Technical specification for supply and installation of a control
the Military Technical Institute of the Yugoslav Army (VTI computer system for existing T-35 subsonic wind tunnel. DSMA In-
VJ). Combined supports (the TEM support and the tail sup- ternational Inc..May 1981, Report No.305/15/ T63, Toronto, Canada.
port system - MSS) are bound to improve the possibilities [3] ..., T-35 Model support system. DSMA International Inc., April
for various development and research tasks in the area of 1985, Proposal No. 961/12/P121, Toronto, Canada.
the aircraft industry and ballistics. Received: 30.12.2002
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Nadgradnja novog radnog dela aerotunela T-35 repnim drzacem
modela

Radi poboljSanja uslova ispitivanja modela letelica i osnosimetri¢nih tela, uradena je nadgradnja novog radnog dela
aerotunela T-35. Ovom nadgradnjom omogucéava se prihvat modela i osnosimetri¢nih tela na repni drzac. Realizacija
je usledila zbog potreba za ispitivanjima u rezimu visokih podzvué¢nih brzina. Ovaj reZim rada omogucen je moderni-
zacijom tunela 80-ih godina. Rekonstrukcijom su obuhvaéene postojece veze na trubi aerotunela i ugradnja injektor-
skog sistema. Injektorski sistem omoguéava da se brzina ostvarena ventilatorom, koja ide od 0.5 Maha, podigne do
vrednosti 0.85 Maha.

Kljucne reci: aerodinamicki tunel, rekonstrukcija, modernizacija, ispitivanje letelice.

Modernisation de la nouvelle chambre d'expérience de la soufflerie
T-35 en ajoutant le support de queue

Afin d'améliorer les conditions d'essai des maquettes aérodynamiques on a modernisé la nouvelle chambre d'expéri-
ence de la soufflerie T-35. Cette modernisation facilite le montage des maquettes et des corps symétriques par rapport
a I'axe sur le support de queue. Les essais dans le domaine de grandes vitesses subsoniques sont rendus possible par la
reconstruction des éléments de la tuyere de soufflerie et I'intégration du systéme d'injection dés la modernisation
dans les années 80. La vitesse réalisée par le ventilateur peut atteindre 0.5 M mais avec le syst¢éme d'injection la
vitesse augmente jusqu'a 0.85 M.

Mots-clés: soufflerie, support de queue, reconstruction, modernisation, essai de 1'aéronef.
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