The Institute of Aviation

Member of many leading organisations
and associations including EREA
(Association of European Research
Establishments in Aeronautics).

Signed and implemented the European
Charter for Researchers, The Code

of Conduct for the Recruitments

of Researchers.

Cooperates with the Polish, European
and worldwide companies and
Institutions.

Holds many certificates, which prove
high-quality of research.

Organizes international conferences
and Is responsible for scientific
publications.




The main area of research

Engines
Aerodynamic
Materials
Composites technology
Technology
Structures design




Departments of Institute of Aviation

Engineering Design Center

GE Aviation - engines, rotates, turbines,
material engineering

GE Oil&Gas - gas & steam turbines,

New Technology Center

Engines compressors, turboexpanders, controls
Aerodynamics ‘)) and auxiliary systems
Avionics GE Energy - gas & steam turbines, filters

and electrofilters, gasification systems, product

Strength testing service and field support

Space technology

Landing gears

Composites technologies Net Institute NE?ZS‘VS" rorE

Aircraft design Creating and developing national thematic

networks
Materials & Structures Research Center Providing education to meet the
Constructions requirements of the aviation industry
Non-destructive testin ﬁMﬁRC Monitoring and forecasting economic
9 9 g

Research of materials changes within the aviation industry
Strength analysis Hosting conferences and seminars
Strength dynamic research Shaping engineering staff in order to meet

Strength static and quasi-static-fatigue testing modern technology indusiries reqUIESMEnis

www.llot.edu.pl




Space Technology Department

Test engine GCH4/G0O2
(prototype and model in UG)

in cooperation with WUT.

Test hybrid engine HTPB +
AL/GO2 (prototype and model in

UG)in cooperation with WU'T

WWW. I-I-“‘-Ed . I“




Space Technology Department

Advanced rocket engines
(Liquid rocket engines
LC3H8/LO2 and hybrid rocket
motor HTPB+AL/H202).

Advanced turbopump
rocket engine for 1th stage
in cooperation with WU'T




Combustion processes
Turbocharging
Emissions

Biofuels

Long term tests

Eight test bench 30-400 kW

Signal pollutions analyzers (co, hc, nox)

Avl smart sampler measuring equipment (pt)
Test rig for turboshaft engines to 400 kW




Turbojet Engines Laboratory

Area: approx. 190 m2
Capabilities:

Testing turbojet engines. Thrust up to 5000 daN. Very
effective silencer.

Computer aided data acquisition system, equipped with
QR-3 logger, multiplexers, PCL-cards for analogue and
digital signal measurements, and ATM flight recorder.

Computer aided control and monitoring system.
Equipment enables to perform also non-standard tests.

Thrust up to 5000 daN.
Effective silencer.
Acquisition system.

Computer aided control and monitoring
system.

Equipment enables to perform
non-standard tests.



Flow Laboratory

Air flow 20-1500 m3/h.

Ultrasonic flowmeter ,Panemetrics”.
Air filter.

Pulsation damping chamber.

Temperature, pressure, humidity
instrumentation.




Material Research Laboratory is focused on:
metallographic testing (destructive and non-
destructive testing by fluorescent, magnetic, and
ultrasound methods), strength tests , surface
coarseness measurements, and analysis of
chemical composition in microareas .

The lab is one of the best equipped in Poland.

It is equipped with the state-of-the art
measurement devices and facilities like: Jeol and
Zeiss with EDS (Energy Dispersive spectrometry)
detectors scanning microscopes, the Zeiss Axio
Observer (modern metallographic microscope)
and Keyence confocal microscope (equipped with
blue laser), Vickers and Rockwell hardness
testers.



Metallic materials

Composite materials

Ultimate strength: static tension, compression
and bending tests.

Low and high cycle fatigue tests (load or strain
controlled).

Creep and stress-rupture tests.
Dynamic oxidation resistance tests (burner rig).

Ultimate strength: static tension, compression,
shear and bending tests.

Fatigue tests.
Adhesive and joint tests.
Environmental tests.



Static tests
Component static deflection tests.
Composite structural nodes tests.

Quasi-static fatigue tests
Low cycle fatigue tests.
High cycle fatigue tests.

Dynamic and vibration tests

High-cycle resonance fatigue tests
and resistance to vibrations tests .

Tests of dynamic properties
of complete mechanical structures
or their components.




Non Destructive Tests Laboratory

To identify material integrity, technological
history and diagnose the condition
of exploited elements of the constructions
we use following NDT techniques:

Penetrant
Eddy current
Magnetic
Visual inspection
Ultrasonic
X-ray




Strenght Analysis Team

Test rigs design
Rigs for static deflection testing
Rigs for fatigue testing

FEM analysis
CATIA
ANSYS

Fatigue and fracture analysis

Fracture analysis (ANSYS,
FRANC2D, FRANC3D,
AFGROW, NASGRO)

Fatigue life prediction
Fatigue spectra development



EXxperience

Turbo-jet engine HO and SO (-1, -2, -3)
as power plant for TS-11 ,Spark” airplane.
A - | N
Turbo-jet engine K-15, and K16 as power - Lo e
plant for | -22 "lIryda ” airplane.

Turbo fan engine D-18 as growing power
plant I-22 ,Iryda”.




Achievements

Over 100 patents on inventions in field of
the air — propulsion and measuring devices.

Studies for aircraft industry.

The knowledge to be transferred in form
of publication.

Prototype of thrust vector system device.

Development tests GTD-350 (and 450)
turboshaft engine as power plant for Mi-2
helicopter.

Development tests PZL-10W turboshaft
engine, as power plant for W-3 ,Sokol”
helicopter.




EXxperience

The engine was made in co-operation of Institute of Aviation with PZL “Rzeszéw” and PZL
“Hydral”. Serial production of engine has started in PZL “Rzeszow” in 1994.

K-15 is modified version of SO-3 engine constructed in Institute of Aviation few years
before. K-15 is a single spool, one flow turbojet engine equipped in six stages axial
compressor with supersonic first stage, ring combustion chamber and single stage turbine.
Compressor fan with structure welded with electron beam is made of maraging steel.

The engine was supposed to be a propulsion for I-22 “Iryda” training fighter.




EXxperience

1/
PZL K-16 is a single-shaft axial-flow turbojet rated at 1570 daN, of simple design, favourable
mass to thrust ratio and small frontal area. It is the successor of PZL K-15 turbojet rated at
1470 daN.

The engine was specially designed for powering I-22 IRYDA trainer-fighter, but may be
applied to trainers, light reconnaissance and close support subsonic and transonic planes
and equipped with afterburner also for supersonic attack-fighters.

Because of its purpose the engine is easy to control and monitor by pilot-trainee as well as
simple and cheap in ground support.
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EXxperience

Four-cylinder piston engine Assembly of SO-1 turbojet
compressor

www.llot.edu.pl




Aviation engine WN-3 produced
Fuslage inlets and ducts for in WSK Kalisz and repeatedly
SO-3 engine tested in Institute of Aviation



Jet engine Lis-2A fuelled by diesel Turboshaft PZL-10W engine
oil and a mixture of air with sprayed tested in Institute of Aviation
sea water



Compressor of helicopter engine D-18 engine
GTD-350 on an old test bench
at Institute of Aviation



SO-1

SO-3



Turbocharging of piston engines
Turbocharger with adjustable inlet guide vanes.



