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Similar Design:

Wren MW-54 (UK) Phoenix MK4 (UK) Olympus

Thrust [Nt] 54 110 190

RPM 160,000 115,000 115000

Weight [kg] 0.8 2.1 2.4

Diameter [mm] 88 110 130

Length [mm] 150 270 270



CS - TRAER

CS-TRAER (Israel)

Thrust [Nt] 95

RPM 140,000

Weight [kg] 1.4

Diameter [mm] 100

Length [mm] 250



Single Stage Centrifugal Compressor

Â Impeller - Turbonetics T3 ð50

Â Stator  - calculated and designed

ÁAl-7075-T6



Compressor (cont.)
Â Finite Element analysis was performed on the impeller:

108 Pa

FE mesh

30000 elements

approximately

Stress distribution on the 

deformed shape. 

(Deformation multiplied by 1000)

y

y Pa

ss

s

<

Ö=

max

8105



Inlet

Â Designed for compatibility to the 

mass flow  and compressor geometry

3D Scanning 

of   the impeller

Received  geometry

Finished

part



Single Stage Axial Turbine

Â Stator and Rotor ðcalculated for design and           

off-design points, for 0.5 reaction degree stage.

NACA 65-030

Casting only Casting or milling



Turbine (cont.)

Â FE analysis was performed on the turbine wheel:

108 Pa

Stress distribution on the 

deformed shape. 

(Deformation multiplied by 1000)
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Shaft

Â Calculating with reference to Critical Revolution 

problem for the whole range of  working frequencies

Â Iterative Finite Element analysis of  the shaft      

(12000 elements approximately)

Â Combining FE & CAD allowed receiving final 

working  geometry



Shaft (cont.)

Â Working frequency region of  the engine:

ÁThe working range has a safe    

margin from the mode frequencies:

Å25 per cent margin above

Å30 per cent margin below 

the working range.



Shaft

Â Mode Representation:

Mode 1

46000 RPM

Mode 2

171000 RPM



Combustion Chamber ðFuel System

Â Preliminary calculations of  annular combustion 
chamber

Â Construction and testing different air-blast swirl 
atomizer experimental models

Â Construction and testing a 1:6 model of  the 
combustion chamber



Fuel System
Phase Doppler 

Anemometry

Measurement System 

Two different types of  swirlers were tested 

ðco-rotating and  counter-rotating.

Spray

Fuel

Air


