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Alejandro Sobron

Subscale Flight Testing in Aircraft Conceptual Design

MSDEMO: Methods for subscale demonstration and control law testing
MESTA: Methods for subscale flight testing and analytics

Conceptual Detailed Scale 13%

Design = Length 24m

; Wingspan 1,5m
TOW 18,5 kg
Propulsion  Jet 160 N

Subscale
Flight
Testing
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Aircraft Actuators, UFSC, Brazil

QCNPq  UFsc

Conseiho Nacional de Desenvolvimento
Cientifico e Tecnolégico

Research Projects:

Development of innovative hydraulic systems with increased ACISB | #e
energy efficiency for aircraft onboard systems
Sandwich PhD/ Abroad (SWE) (CNPqg/CISB/SAAB calls)

* Cristiano Cardoso Locateli, March to September, 2014

* Henri Carlo Belan, October, 2014 to February, 2015

* Marcos Paulo, Jan-July 2018.

* Lie Pablo Grala, 2016
Call of Innovation Projects CISB 02/2014 - Support for
International Missions

* Victor J. De Negri, March 16 — 20, 2015
Call of Innovation Projects CISB 02.2015 - Senior Researcher
Scholarship

* Victor J. De Negri, February 01 to March 02, 2015
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System simulation, Hopsan

« Real-time Simulation (RTS), and Faster than Real
Time Simulation (FRTS) Technologies

— Distributed modeling

— Parallelization of simulation models for multi-
core processors

The aircraf’cE attjtudes

during an S:maheuver.
e

e o

— Hardware in the loop simulation

» Using bilateral delay line (transmission line
modelling, TLM) for model partitioning
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Hopsan

* Open-source
* Pre-compiled components

« Connectivity:

— FMI-support (import-export), Matlab S- Eo_pfan Fluent
. r-r-—==-=-========/=====-

function export. ! O i

T l
« Build-in, Frequency analysis, Optimization etc : l
)

« Used by Epiroc (former Atlas Copco) and many
SME, Used extensively in our courses. O s e e s S
FXFEFEPY (o (w5 PHKCARNIGD /D
& [wetcome | pyrautico | ilExerc i 0|

« Statemachine library for hydbrid system simulation.

« Also library for Grafcet
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Simulation of Transmission
Hardware in the Loop Simulation

185 | ——p1, out, Value {1}
—— p1Ref, aut, Value (1)

180 T |

Pressure [bar]

160

Time [5]

weh, out, Value (1)
VRef_3, out, Value (1)

Time [5]

Accumulator {= ‘

Pressure [bar]

Spur Gear

20
15
=
E 10
=
@ 5
z
>
0
-5
[ Disturbance
1 vaive
Control
Unit
oss Spur Gear

Model

-9,734

Transmission pressure Measured
T [ T I [ [ Reference
[ W e
[
I
(
(-
10 20 30 40 50 60 70 80
Time [s]
Vehicle speed
V4 \ Simulated
y Reference
«/ !
\ / /
\ / \ /
10 20 30 40 50 60 70 80
Time [s]

. Vehicle

Planetary Gear

Viktor
Larsson

Blue: Software

Red: Hardware

!
! 1 n [ i
: : ;' I Displacement - ! ;
1-=--- controllers
b . |—»—| ______ &
o
I | | I
IR
Vo -
L |
L R
' |
h]_.flj 'ﬁ'tc‘-‘.'::uf E : : E
; 1 ! | : T — I-;--—‘I,—fi;;,,
! 0 ) Lre Wore
el o D @
Transmission J |_.._<,: ,)_.._|
) Frctl
Controller
Transmission

subsystem

Hopsan Model

LINKOPING
UNIVERSITY




slmulutlon Bused
Optimization of a
Series Hydraulic

Hybrid Vehicle

Simulation Based Optimization
Methodology for Series Hydraulic Hybrid
Vehicles (SHHV)

Katharina Baer
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Drive Cycle Generation for Hydraulic Loader Crane Design
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Electrified Hydraulics
Potential:
80% less energy consumption
Around 8% fuel saving, overall.
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Digital Pumps for Electrified Loader Cranes

Configuration design
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Liselott Ericson

Novel Fluid Power Pump/motor

* Cheap to produce

« Energy effective

« Low noise level
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