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Page from his book:
"Artis Magnae
Artilleriae pars
prima" ("Great Art of
Artillery, the First
Part"),

first printed in

Amsterdam

in 1650,

was translated to
French in 1651,
German in 1676 and
Dutch in 1729 and
finally Polish in 1963.




First multistage
rockets proposed

9
Kazimierz

Siemienowicz
In 1650
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Rys. V—6. a) Oznaczony jako fig. 59 szkic stanowi pierwsza w historii wersje baterii rakietowej, podana

przez K. Siemienowicza w 1650 r. b) Oznaczony jako fig. 50 szkic stanowi pierwseza w historii wersje

kombinowanej rakiety zlozonej; drugi stopien jest baterig rakietowa, zlozong z dwu rakiet. Autorem tego
wariantu jest K. Siemienowicz 1650 r.







-
it
o
el
= 1
e
| ‘
[
|

B A o
O (I,
G Sk 3

QIR

BN
















INSTITUTE OF AVIATION
WARSAW, POLAND

1926
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Initial way into space

e

”METEOR '-2’ reachaltit f 105 km

INSTITUTE OF AVIATION

' L WARSAW, POLAND

1926










 Meteorology
* Telecommunication
* Remote Sensing

e Geodesy and Navigation




METEOQOSAT (7,8,9)
MOAA 15-19
FengYun 1D

Metop-A

Lightning detection
system PERUN







Monitoring ozonu
stratosferycznego

Warrois redni da kwiemia

— Pyranometr —~ Satelita
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Land use in Poland based on Landsat data IG&C — 1976-81







Geodesy and Navigation




Recent activities of the
Space Technology Division

Institute of Aviation




INSTITUTE OF AVIATION

'L Warsaw, POLAND
http://www.ilot.edu.pl

CFD ANALYSES: COMBUSTION, COOLING, PERFORMANCES OF ROCKET ENGINE




INSTITUTE OF AVIATION

' Warsaw, POLAND
http://www.ilot.edu.pl

DESIGN OF LIQUID ROCKET ENGINES

Possible application:
Propulsion unit for first stage of small rocket
launcher, as a march engine .




INSTITUTE OF AVIATION

' Warsaw, POLAND
http://www.ilot.edu.pl

DESIGN OF HYBRID EXPERIMENTAL ROCKET MOTOR

Ingredients of propellant
Fuel: HTPB+AI+AN
Oxidizer: H,O,

Feed system: pressured
Chamber pressure: 20 bar
Nominal thrust: 1 kN




INSTITUTE OF AVIATION
l‘.‘ Warsaw, POLAND
http://www.ilot.edu.pl

PROJECT OF MOVEABLE TEST STAND FOR ROCKET ENGINES
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INSTITUTE OF AVIATION

' [ Warsaw, POLAND
http://www.ilot.edu.pl

NEW METHOD FOR STEERING UPPER STAGE OF ROCKET LAUNCHER

Possible solutions:

UAdditional element with big mass and able to
relative motion in reference to upper stage
ULiquid propellants

URelative motion of rocket stages




INSTITUTE OF AVIATION

'L Warsaw, POLAND
http://www.ilot.edu.pl

DESIGN OF LIQUID ROCKET ENGINES







INSTITUTE OF AVIATION

'L Warsaw, POLAND
http://www.ilot.edu.pl

SOFTWARE DEVELOPMENT TO AID DESIGN PROCESSES
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INSTITUTE OF AVIATION

'L Warsaw, POLAND
http://www.ilot.edu.pl

RESEARCHES ABOUT NEW PROPELLANTS TO SPACE APPLICATIONS
OBTAINED FROM PLANTS (FUELS OF SECOND GENERATION)




Students Activities










Artist’s impression of the student’s
_rocket launcher




gas flow

spacecraft
electric
power
system

supercapacitor :

control unit

Energy density (Wh'kg)

Corveeniasnal
baterias

10 hours

1 hour

1 second

0.03 second

100

1000

Power density (W/kg)







0,05bar;

nozzle 77deg

Pressure vs time
Methane-Oxygene mixture,
initial conditions p
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Mixing and afterburning

Fuel & oxidizer injection_

Detonation chamber







3D tomography of gaseous flame —research for P&W




AII_LNeW Technologies Center



http://www.ilot.edu.pl




ADLAND

123 NOSE LANDING GEAR - SHOCK ABSORBER WITH PIEZO-VALVE
ADLAND

pz172 h=200 [mm]




AII_LAerodynamic Department

The test of the M-18 DROMADER The test of the flutter model of the
agricultural aircraft model e I-22 IRYDA jet trainer aircraft

The test of the new jet - trainer aircraft Bielik
model at high angles of attack up to 90 degrees

{ 2 * e A\ B ;
The special stand for helicopter models testing has
been constructed which can be used for studying:
ufuselage models,
arotor models,
urotor and fuselage models together.

The maximum rotor model diameter is 2.5 m.

The range of tunnel flow velocity is from The two-dimensional airfoil ILL-417
Oup to 40 m/s. model with end plates

CESAR Project:




__JJ4~_Avionics Department - Enviromental Laboratory
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EDC — GE — Aviation, Energy & Oil and Gas




Conclusions

Poland have big traditions in Aerospace Research

Application of Space Technologies such as:
Meteorology, Telecommunication, Remote Sensing
and Geodesy and Navigation are commonly applied

Research in Space Technology were reactivated and
we are slowly integrating with ESA and EU space
project

Institute of Aviation is actively involved in
cooperation with USA as well as with EU research
centers




Thank you for your attention!




