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- Special Courses about 

  Transmissions for Aviation

- Professorship for Tribology 

  (Prof. Gachot) since 2016

- Professorship for Aircraft 

  Systems (Prof. Berens)

  since 2021

- Master course

  „Aeronautical Engineering“

4Teaching
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6Memberships and representations
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7Laboratory Transmissions for Aviation: General View
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power:

speed:

electr. power-feedback

Universal Test Stand 

11Laboratory Transmissions for Aviation: Universal test stand 300kW
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Laboratory Transmissions for Aviation: Universal test stand 300kW 12
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Kamov Ka-62

Drivetrain Development 13
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14Zoerkler Gears in Jois / Austria
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Zoerkler Gears: Main Gear Gearbox Teststand (2 x 2600kW) 15
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16„KOKON“ - New Interior Concept for EMS helicopters
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International Level

Continental Level

National Level

IFAR Initiative „Vertical Lift“

Harmonized

Activities

17IFAR – International Forum for Aviation Research
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Unbiased expertise

TU Wien – as University – has a unique view on rotorcraft transmissions and 

rotorcraft safety, different from the view of OEM´s, operators and authorities.

Being familiar with the regulatory framework, especially Certification 

Specifications CS-VLR, CS-27 and CS-29 and all related Guidance Material, all 

activites in research and teaching are done with this background and take these 

regulations into account in each activity from the very beginning.

Unbiased expertise 18
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Luftfahrtforschungs-

programm (LuFo V)

20VARI-SPEED
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Rotor for variable

Rotor Speed

Transmissions for variable

Rotor Speed with constant

Turbine Speed

VARI-SPEED 21
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22Reference: Sikorsky UH-60 Blackhawk
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23Vari-Speed III: Possible Approaches
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24Vari-Speed III: Possible Approaches

Vollständiger Artikel auf LRZ-Server verfügbar
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28Vari-Speed III: Possible Approaches

Vollständiger Artikel auf LRZ-Server verfügbar
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29Vari-Speed III: Possible Approaches

Next Gen CTR: Actual pictures vs. earlier impressions – reduced size / pax / MTOW?
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30Vari-Speed III: Possible Approaches

Next Gen CTR vs. AW 609
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VARI-SPEED phases

- VARI-SPEED I showed the feasibility of a rotor system with variable speed

- VARI-SPEED II focuses on dynamic simulations of the whole drivetrain

and evaluation in a simulator environment

VARI-SPEED III is intended to aim at (scaled) prototypes 

Introduction 31
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VARI-SPEED II

- Dynamic model of the turbine

- Layout of the “compound split” transmission system

including variator for speed variation and dynamic model

- Dynamic model of the rotor

- Design of different controllers for simulation of the whole drive system

- Flight Simulator Evaluation 

Approach 32
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37Arrangement of original drive train UH 60-A
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38Layout of UH-60 transmission system
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39UH-60 Main Gearbox
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40Architecture 1 with one compound split and one variator after the bevel gear 

stage
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41Architecture 2 with two compound splits and two variators before bevel gear stage
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44Power flow for architecture 1 (left) and architecture 2 (right)
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45Compound Split architecture
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46Principal depiction of the transmission drivetrain, extended by the compound split 
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47: UH-60 transmission system as model in FVA-Workbench ®
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48Principal depiction of the structure and coupling of the compound split 

compound split (framed in red), consisting of the left 

planetary stage (framed in blue) and the right 

planetary stage (framed in green)
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49Compound split module as part of the input shaft, modelled with FVA-Workbench ®

connecting shaft between carrier of left planetary stage and the ring gear of right planetary stage is shown transparent
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50: UH-60 transmission system as model in FVA-Workbench ®
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60Control structure for vibration damping (VR) and energy management (EM)
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61Structure of the dynamic model created with Simulink Simscape Multibody ®

example in mechanical point 2
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62Simulation model of the compound split, modelled with Simscape Multibody ®
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63Power flow in mechanical point 1 - lowest main rotor speed
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64Power flow in mechanical point 2 - highest main rotor speed
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65Overview of the speeds of the most important operating points
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66Simulation of the compound split speeds

input speed 

output speed 

Variator

output speed 

Variator

input speed 

MP 1MP = Mechanical point MP 2MP 2 MP1
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VARI-SPEED II ( 2021 – 2024 )

- Dynamic model of the turbine near completion – completed, under validation

- “compound split” transmission system including variator for speed variation defined 

- Dynamic model and initial  design phase, under validation

- Dynamic model of the rotor under way – completed, under validation

- Development of different controllers for simulation of the whole drive system 

is done based on the dynamic models – under validation

- Flight Simulator Evaluation at the end of the project phase II – in 2024

Current status 68
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69TU Munich: Rotorcraft Simulation Environment
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70Display configuration
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Possible steps after VARI-SPEED II ( 2024 + )

- ( Scaled ) models and testing of components 

71
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Possible steps after VARI-SPEED II ( 2024 + )

- Testing of the system

72
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73A further challenge already in the focus

§ 29.923 (n):

Already in the focus:
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Your Attention !
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