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Introduction — Aero

 Aerois Home of the Airbus A320 System Simulators

 Aerois Part of ...
— Hamburg University of Applied Sciences (HAW Hamburg)
— the Faculty of Engineering and Computer Science
— the Research Focal Point Aeronautical Engineering
— the Department of Automotive & Aeronautical Engineering

« Aero's aimis to
— guide research assistants to cooperative dissertations
— to conduct funded projects in research, development and
teaching
 Aero's Aeronautical Disciplines
— Aircraft Design
— Aircraft Systems
— Flight Mechanics 3
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IntrOdUCtion — Aero g Wissenschaften Hamburg

Hamburg Urdversity of Applied Sciences

Aero — Main Office 4
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Introduction — Aero

Simulator Room with Computer Based Training (CBT) Stations 8
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Introduction — Aero

Two identical Simulators and the Instructor Operating Station (I0S) 7
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Introduction — Aero

Aero's Projects:

e Current projects:
— GF: Green Freighter
— ALOHA: Aircraft Design for Low Cost Ground Handling
— Efficient Airport 2030 (Hamburg Research Cluster)
— PAHMIR: Preventive Aircraft Health Monitoring
— MOZART: Health Monitoring of Fuel Cells in Aviation
— CARISMA: Cabin and Cabin System Refurbishing

* Finished projects:
— FLECS: Functional Library of the ECS
— EPMA: European Professional Master in Aeronautical Eng.
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Aero's Short Courses

— Duration: One Week
— Part of EPMA
— Funding: Private

1.) Aircraft Design
— 3 runs so far; next short course: 25th to 29th May 2009
— Participants (from university and industry): international
— Lecturers: Airbus and aviation experts

2.) Introduction to Aeronautical Engineering

— 7 runs so far; next short course: August 2009
— Lecturers: International participation
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Introduction — MTD

Computer Applications in Aviation Training
— Pilot Training

FSS Full Flight Simulator

FTD Flight Training Devices:
FBS Fixed Based Simulator

FFS
/ cTD \ PPT Part Task Trainer
CSS Cockpit System Trainer
/ CBT

\ IFF  Instrument Flight Trainer
Training Pyramid CBT Computer Based Training
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Introduction — MTD

Computer Applications in Aviation Training
— Aviation Maintenance Training

FSS Full Flight Simulator
FFS MTS Maintenance Training Simulator

MTS o FTD Flight Training Device

D
/ CBT \ |CBT Computer Based Training
Training Pyramid

MTS = MTD: Maintenance Training Device

11
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Two MTDs for the University

Students Regularly Invited at Airbus for MTD Training 12
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Two MTDs for the University

The New Generation of MTDs at Airbus Training 13
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Two MTDs for the University
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Moving Two MTDs to the University 14
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Official Hand Over to the University 15
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15. November 2007
Pressemitteilung und Einladung

Airbus schenkt der HAW Hamburg zwei A320 Simulatoren

— Airbus schenkt der Hochschule fiir Angewandte Wissenschaften Hamburg am kommenden Montag, den 19.
November 2007, zwei Airbus A320 Simulatoren fiir die luftfahrtbezogene Ausbildung der Studierenden -

Der Leiter von Airbus Training Hamburg, Dipl.-Ing. Thorsten Behrendt, wird die Gerate an den Prasidenten der HAW
Hamburg, Prof. Dr. Michael Stawicki, dbergeben. Sie werden kinftig betreut von Prof. Dr. Dieter Scholz, Leiter der
Aircraft Design and System Group (Aero) im Department Fahrzeugtechnik und Flugzeugbau. Studenten der Vorlesung
Flugzeugsysteme werden in Zukunft Laborubungen am Simulator durchfihren kénnen. Die MTD's helfen den Studenten,
ein besseres Verstandnis der Flugzeugsysteme zu erlangen und praktische Erfahrungen am Flugzeug zu sammeln.
Aufgaben flr die Studenten sind dabei u.a. die Inbetriebnahme des Flugzeugs, der Start der Triebwerke und die
Uberwachung der Systeme im Flug. Weiterhin kann in einem simulierten Wartungsbetrieb die Fehlersuche gelbt werden
und das Auslesen von Wartungsdaten aus den Bordcomputern.

Die MTD's sind gegenuber einem Flugsimulator (Full Flight Simulator, FFS) etwas einfachere Gerate ohne Bewegungs- und
Sichtsimulation. Ein MTD besteht aus einem fast vollstandigen Cockpit mit zum grofien Teil echten Cockpitkomponenten
und wird teilweise mit der gleichen Software betrieben wie der Flugsimulator. Aufgabe der MTD's ist insbesondere die
Simulation des Verhaltens der Flugzeugsysteme und Triebwerke. Airbus Training betreibt in Hamburg zwei MTD's vom
gleichen Typ| Mach Aussage des Herstellers ECA FAROS haben sie einen Wert von 900.000 £.

Press Coverage 16



Two MTDs for the University

Hochschule fir Angewandte
Wissenschaften Hamburg
Hamburg University of Applied Sciences

Curchgang
{chne Tiir}

Fensterseite

2,0m

b

Schater fur DS

DS, schalthar

LAN-S

Wechselschalter (bleibt)

Besprathuny
Beans

Schrank mit Gaderobe

Gangseite

iiber FuBleiste: DS LAN LAN DS
Frojektionswand

Tir

Integrating the MTDs into Aero's New Office 17



Exercise — Cockpit Panels

Wissenschaften Hamburg

% A319/A320/A321 flight deck — plan view

Capt. sidestick __

Capt. nav. bag __

4™ geceupant
seat (optional)

Coat

__F 7O sidestick

stowage

________F /O nav. bag

_— 3" occupant seat

® An observer seat aft of the pedestal offers maximum
visibility over all panels.

® A fourth occupant seats is offered as an option.

The A320 Cockpit

Hochschule fir Angewandte

Hamburg University of Applied Sciences
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Exercise — Cockpit Panels

Overhead Panel

Main Panel

I
i

B i
S,
L |

L
T
il

Center Pedestal —

Location of the Cockpit Panels 19
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Exercise — Cockpit Panels

Maintenance panel
Spare
Circuit
breakers Spare
O Pedestal light
3" and 4™ occupant - /
air outlets O
i FMS
Spare \@/ load
Spare 3™ audio control
Fire controls . T T
ADIRS Eng 1 APU Eng 2 3@ RMP (option)
CP Hydraulics
Flight control Ehel Spare
EVAC )
Standby electrics Electrics Flight control
GPWS Cargo
heat Onptions
RCDR Air cond. el Cargo smoke
Oxygen vent
Calls Anti-ice ., | Engine
Wiper EXT LT . Wiper
_ LT—' Cabin pressure
CVR microphone Internal lights and signs
APU control

Overhead Panel 20



Exercise — Cockpit Panels

Master warning light
Master caution light

Auto land light —

GPWS light ——

Air outlet

— Sidestick priority light

Standby ATT

—— Standby ASI
— Standby ALT

FCliU

Wissenschaften Hamburg

__ EFIS control

Landing gear ind.

Auto brake/A-SKID control

—

"ECAM

+

eng
. wagping |

L
J

ECAM h
N,

| Systems

Loudspeaker

Chart holder

Optional
metric ALT

DMENOR —

DDRMI

Optional ADF BRMI —

Main Panel

Optional
sliding table
L— BRK press
L Landing gear
control lever
—— Clock — Possible transfer of images

Hochschule fur Angewandte

Hamburg University of Applied Sciences
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Exercise — Cockpit Panels

| FOR |
| METRIC |
SLALT

SPACE FOR
ADF . RMI

Wissenschaften Hamburg

[ N
Engine
display
N
N
System
display
\ S

Detail of Main Panel

Hochschule fur Angewandte

Hamburg University of Applied Sciences
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Exercise — Cockpit Panels = Wissenschatien Hamburg
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Switching )
Multipurpose Multipurpose
CcDu CcDuU
ECAM control
pane|
Radlo Radio Pitch trim wheel
management management
panel panel
Audio L] Audio
Thrust and thrust SRENE ‘__%lel — | CTL. PNL.
reverse control levers Lighting IIZI'I— F“;:l
Radar Engine ATC
panel —
— o Jr pr—
Speed L
brake Rudder E
trim S
Park Space
Spare BRK, for
Gravity printer I Landing gear
gear ||  —— gravity
Tex‘— —_— extension handle
Randset ¢

Center Pedestal 23



Exercise — Cockpit Panels
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%) A319/A320/A321 EIS - ECAM control / switching panels

ECAM

UPPER DISPLAY

@ E BLEED | PRESS | ELEC FUEL
OFF W BRT o _ _
LOWER DISPLAY CoND H

PU ALL
@ g | |
OFF BRT — — —

SWITCHING

ATTHDG AIR DATA ElSDMC ECAMND XFR
NORM

ECAM Control Panel

> System page
control

24



Exercise — Aircraft Systems
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identifier

name of system

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
38
49

air conditioning

auto flight
Communications
electrical power
equipment / furnishings
fire protection

flight controls

Fuel

hydraulic power

ice & rain protection
indicating / recording systems
landing gear

Lights

Navigation

Oxygen

Pneumatic

water / waste

airborne auxiliary power

Aircraft Systems by ATA Chapter

25
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ExerCise — Aircraft SyStems = Wissenschaften Hamburg

— Hambur g Uriversie ¥ of Apphied Scienors

Literature: THE STANDARD HANDBOOK
FOR AERONAUTICAL AND
ASTRONAUTICAL ENGINEERS
Editor m Chef:
Mark Davies
University of Limerick

with section on Pablisher-
McoGraw-Hill, New York

(100 pages)
by Dieter Scholz

(:(IIIIIII-BS-K"I]]IE- Edm- I-
Shelley Carr
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Exercise — Simulator in Action

Optimum: Two Students Sharing one Simulator 27
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Exercise — Simulator in Action

The Simulator's First Window on Start Up 28
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Exercise — Simulator in Action

AIRBUS A320 CMOS Std 1.1

(Sx2 simulation system, by FAROS) AIRBUS

CONFIGURATION
A320-211 CFM56-5B4 | A320-232 IAEV2521

UNITS SYSTEM

oduct serial number
alminq; This computer -
Unauthorised reproductio

ill be
civil and criminal penalties, and wi

Soitwa{“t! Re

nht FAHOS S.A. 2004

F a4

The Simulator's Second Window on Start Up 29



Exercise — Simulator in Action
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Mouse for
Simulator Control

The Center Pedestal of the Simulator

Printer as on
Aircraft

30
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Exercise — Simulator in Action

Free Play A320 CMOS 3D, version V1.15

Connecting to 10S 'TE3410S" on port #50000

Instructor Operating Station

INSTRUCTOR PRNEL INSTRUCTOR PANEL
CMOS TE3MT CMOS TE4MT

Simulators connect to
10S via Ethernet

* Init Load

* Reset

* Airport Selection Page
* Malfunctions Index

* Init Flight

Instructor Operating Station (I0S) Main Window 31



Exercise — Simulator in Action
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FLTINT

—

NOTINUSE AVAIL COCKPITCALL ADIRU & APU FIRE
AVNCS VENT

L)

o LIGHT TEST COCKPIT CALL RESET

APU SHUT OFF

Providing the Aircraft with Electric Ground Power 32
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Overhead Panel ("ANN LT TEST ") 33



Exercise — Simulator in Action

LDG GEAR

|UNLK || |UNLK | | UNLK
i | V Y

- AUTO/BRK
LO MAX

| DECEL
|
| ON_ | |

=== Hochschule fir Angewandte

e Wissenschaften Hamburg
— Hamburg University of Applied Sciences

BRK FAN

HOT
| ON

A/SKID &
N/W STRG
ON

Landing Gear Panel ("ANN LT TEST ") 34



Exercise — Simulator in Action

S mmmm ’
Primary Flight Display
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Exercise — Simulator in Action

APU Start with External Power

Fuel On Board (ECAM E/WD)

» There should be at least 3000kgs/70001bs of fuel on board
FUEL PUMPS

APU FIRE Pushbutton

- SQUIB and DISCH lights extinguished.
APU FIRE Test
— Check:

+ APU FIRE light illuminated.
* SQUIB and DISCH lights illuminated.

Hochschule fur Angewandte
Wissenschaften Hamburg
Hamburg University of Applied Sciences

NOTE

ON

In/Guarded

PERFORM

* MASTER WARNING illuminated. APU FIRE warning on ECAM E/WD.

« ECAM APU page appears.
* CRC sounds.

APU MASTER Switch

PRESS

Always: Working with the Check List

36
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Exercise — Simulator in Action

ENGINE
F.USED

i0—"yc —20 VIB_ (N1)
0.0 To.0

B Ot A VIB (N2}
\ ol ( .6 ll||.6
8 15.0 0 13.0

R sk \
[ 00 bor / \ 300
o 142 g 162

B0 — '€t — BS

BETAT -14°C
BENEAT -14 °C

S—

SWITCHING
AR DATA EIS OMC

e 3
" f,‘wf/

"DISPLAY
% OIS

ECAM Control Panel and
System Display —

Here: Engine Page 37




Exercise — Simulator in Action

R 2
29
36

r

97 *c 106

G 57300

SWITCHING
AR u:u EIS DMC ECAM | ND YFR
Q)

ﬁ D
FiQ CAPT FIQ CAPT
-

-

@}

e

System Display — Electric and

COND

TAT +14 °C
SAT +14 °C

Air Conditioning Page
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TEMP:-c

s _—
ckPY 2/ | FUD 22| aT 22
— 24 — 284—— 24—

c6 M

C6_ M €6 M

T e
AFI 5
25

(‘) HOT

AlIR

GU 57900 KG

00 w a3

38



= Hochschule fir Angewandte

ExerCise — SimUIator in ACtion =—— Wissenschaften Hamburg

— Hamburg University of Applied Sciences

ATA 29
CMOS TE4MT

FAULT OF THE P
(PTW) -

RESERUODIR OUVERHERT GREEN

RESERVUDIR LO AIR PRESS 22 PSIBLUE

RESERVOIR LO RIR PRESS 35 PSI BLUE

Introducing Failure Cases on the 10S 39



Exercise — Simulator in Action

LDG GEAR

AUTO/BRK
Lo MED

Hochschule fir Angewandte
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HYD B | PUMP LD PR
-BLUE ELEC PUNP
LB SYS L0 PH

H

PSl 3000

L (.'::] P ' U r:‘
QELEC

GU 57300 KoG
00 u s1

Failure Indication on ECAM 40



Application of the Simulator
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Practical work related to selected lectures:

— Aircraft Systems
— Aircraft Engines (Propulsion)

Getting students involved
External courses

University events
— Girls Day
— University Open Days

General Interest: Media, Visitors, ...

Generating Income for the University:

Professional Event Managing

41
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Conclusions

o Students like the simulator (payback for their fees)
 Provides hands on experience
 Many other possible ways to use the simulator

42



Thank you for your attention!

For further information see
http://Simulator.ProfScholz.de

Hochschule fur Angewandte
Wissenschaften Hamburg
Hamburg University of Applied Sciences
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