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Pressure difference cause, gas outflow the balloon. The action of 
gas flow cause reaction of balloon. Process could be described by II 
& III Newton Laws 
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Thrust 



How we can produce the thrust? 

Low gas speed after the propeller 
Large mass of gas High speed of outlet gas 

Small mass of gas  
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Begining of turbojet propulsion 
1. Axial compressor casing 
2. Intake 
3. Compressor body 
4. Compressor blades 
5. Stator blades 
7. Centrifugal compressor 
8. Compressor outlet 
9. Elbow 
10. Combustion chambers 
11. Fuel injector 
13. Turbine disk 
14. Turbine blades 
15. Stator blades 
16. Shaft 
17. Divergent nozzle ring. 



TURBOJET ENGINE 

p

pH

c=f(T
,p

/p )
dyszy

dyszy_in
H**

INLET   

COMPRESSOR 

COMBUSTOR 
TURBINE 

NOZZLE 



SINGLE SPOOL TURBOJET ENGINE 



TWIN SPOOL BYPASS ENGINE 
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BY-PASS ENGINE WITH MIXER 

F100 PW 229 

FAN COMPRESSOR 

COMBUSTOR 

TURBINES MIXER AND AFTERBURNER 

VARIABLE NOZZLE 



Military airplane propulsion aplication 
F-16 

Thrust=130/80 kN, airplane mass 17000 kg 
SFC=2.05/0.74 kg/daNh,  
Engine mass =1400 kg,  
p=23,  
T3=1775 [K] 

F-100-PW229 



TURBOFAN ENGINE 



Engine aplication 

B-747-300 (340 Ton) 
K=240 kN, 
p=30   
m4.3 

RB-211-534E 



GTF (Geared turbofan) 



GTF vs TF 

TF 
 
 
GTF 

https://theflyingengineer.com/flightdeck/pw1100g-gtf/ 



Engine for supersonic flight Ramjet 

Ma<1 

Inlet of supersonic engine Flight speed Ma Ram compression 
(ideal) 

1 1,89 

1,5 3,67 

2 7,82 

2,5 17,09 

3 36,73 
X-43A – M=6.83   

   (27.03.2004) 

  
RAM JET ENGINE 

84871main_X-43A_Flight_3_Launch_320.mov


ENGINES FOR AIRCRAFT OF VERTICAL TAKE 
OFF AND LENDING 

Harier 

Joint Strike Fighter (JSF) 



VARIABLE CYCLE ENGINE (VCE) 



AIRCTAFT WITH TURBOPROP ENGINES 

Max speed 500-600 km/h 
Fuel consumption 25-40% lower  then the aircrafts with 
turbojet engines 
 

ATR 72-600 



Propfan engines 

30% decreasing of SFC 

An-70  aeroplane propelers diameter 4,5 m 
Take off power 4x10300 kW  



Helicopters 

21 

Helicopter PZL  W-3A Sokół – max speed 260 km/h, 
flight altitude 6000 m  

Two engines PZL – 10W , take off 
power 900 kW,  



Examles of turboprop and turboshaft 
engines 



Examles of turboprop and turboshaft 
engines 

Turbinowy silnik śmigłowcowy 
PT 6A 

Turbinowy silnik  śmigłowy 
PW 100 

Sprężarka NC Sprężarka WC 

Turbina WC Turbina NC 

Turbina  
napędowa 

Wał śmigła Reduktor Wlot  
powietrza 

Komora 
spalania 

Turbina  
napędowa 

Turbina  
sprężarki 

Sprężarka 
promieniowa 

Sprężarka 
osiowa 

Wał 
napędowy 

Reduktor Wylot  
silnika 

Komora 
spalania 

Wlot  
powietrza 

Napęd  
agregatów 



Gas turbine clasification 
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