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Figure 1: HYPSTAIR powertrain during testing
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Figure 2: HYPSTAIR partners at final project meeting (Ajdovs¢ina, 20.7.2016)
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Figure 3: Flexibility chart of hybrid and conventional general aviation aircraft
by University of Pisa
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Figure 5: Conceptual scheme (left) and final setup (right) of the Hybrid Plane Simulator «<HyPSim»
by University of Pisa
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Figure 6: Altitude profile of the mission (left) used in the tests on the hybrid power train prototype (right)
by University of Pisa



Figure 7: HYPSTAIR’s HMI
by MBVision

Figure 8: HMI icons by MBVision
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Figure 9: HMI background by MBVision

Figure 10: HYPSTAIR experimental prototype of the haptic power lever
by University of Maribor
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Figure 11: HMI design and power lever
by MBVision

Figure 12: CAD-image of the HYPSTAIR electric motor
by Siemens



Figure 13: E-Motor including the integrated bearing unit
by Siemens

Figure 14: HYPSTAIR’s eCar-Inverter developed by Siemens
by Siemens



Figure 15: HYPSTAIR’s e- Generator SG100 developed by Siemens
by Siemens

Figure 16: Side View of Generator Set
by Siemens



ICF Motor A runs on:

]
]
]
]
:
CUof
]
]
]
]
]
]
]

sensorloss position,..)

ICE ctrl

LElectronic throttle actuator”

Inw_.‘rtgr controller Motor A
1 (FOC, Limiter/Overspeed, Ererier
Jmmmm e A . sensorloss position,..)
| runson: wvoltage =000 e e e e e e e
| anyorall of current TP T 1
| the four onjoffreq state J
| CCUs max. current, ]
'
! {redundancy) temperatures ICF Geno A runsan: 1
| CUof
[ torgue requests Inverter controller 1
R L Geno A
i operstion mode (FOC, Limiter/Overspeed, inverter !
;- T — [om), init requests sensorloss position,..) J
| I | onfoffreq, mode CCF b
e E— )
1 | i central control function Ea e
| ] | [redundant, =iz | |
1 | canrun on each |
. '
1 | H ey inverter control hw, \
] em us 1
: I | actusl powers, .. total x4) actual torques, IC F Moto r B runson:
'
i = 10 et max achisvable Inverter controller CUof !
0 1| NESILETIE tarques, rpm, i_dc, (FOC, Limiter/Overspeed, MotorB
i '
—-———= u_de, status fom, sensorloss position,..) inverter
| temperatures 1
H throttle pos req 1
i ignition on/off temperaturas
1 choke [th‘; rpm [optional?® 1
| internal? ]
s R ICF Geno B runsom: |
Inverter controller CUof
- '
(FOC, Limiter/Overspeed, GenoB
inverter |
'
'
'
'
'

Figure 18: Functional control system architecture
by Siemens
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Figure 19: V-model (left) and functional safety document in aerospace (right)
by University of Maribor
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Figure 20: Software development phases in 1ISO 26262 and DO-178C, dashed lines map the phases
by University of Maribor
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Figure 21: Testing hardware — for evaluation of algorithms
by University of Maribor
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Figure 22: Testing profile — an example of profile with events from operation
by University of Maribor
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Figure 23: Testing profile —an example covering complete operational range of the drivetrain
by University of Maribor



Figure 25 HYPSTAIR during testing with cowling installed



