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wThe SAT TechnologyRoadmapaims to identified researchand
technologyissuesneededto be addressedn the future to enable
the SATsystem development

w Theroadmapwill addressthe technologyneeds for future small
aircraft (4-19 seats) for on demand as well as scheduledair
transport

w The roadmap identifies the solution needed in the 20202035
timeframe matching the already on going researchto avoid
overlaps
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Technology Roadmap workfl7@j

Common Vision
Demand estimate Regulation

Aircraft characteristics

Technology
Roadmap

Ongoing/ planned

Existing capabilities in research

Europe

Recommendations for
Missing capabilities future research
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Demand Model and A/C Characteristics
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Elasticity of the demand with fate |~

w The analysis shows that a fare reduction has the biggest impact
on demand for transportation by small aircratft.

A Turboprop powered aircraft cover larger distances of on average
400 Km. These aircraft seems to have a more stable customer
base which includes scheduled services.

40% increase

in Turboprop
demand

Normakzed change of modality demand

. (1495 1 1,05
10% decrease in I
the personal Normalized ¢hange ol parameter

aircraft cost




Cessna C208 Gran Caravan
Fees(10%)

Handling (10%) Fuel (22%)

Crew [11%)

Maintenance [47%)

Viking DHC6 Twin Otter

Fees (9%
ees (9%) Fuel (27%)

Handling [11%]

Crew (10%)

Maintenance (43%)




Indicative Fixed Costs for SA@.

1A/C 5A/C

Insurance 20,000 | 100,000
Lease Rate 200,000( 1,000,000
Training 5,000 25,000

Indirect Personnel (incl. AOC) 110,000 300,000
Commercial Costs-Marketing | 30,000 | 50,000
General Costs 60,000 | 130,000

TOTAL|425,000(1,605,000

It IS better to have a larger aircraft fleet.




Total cost

+
10% Profit Margin

1 0.7 Load Factor




Targets @

w Thetargetisthe reduction of the Total OperatingCostsof 50%.

w Toreachthe target the indicativebreakdownreported below hasto
berealized

DOC Engine related -/-25%
Airframe related -/- 8%
Systemgelated -/- 2%

Crew related -I- 3%
I0OC Insurance -I- 1%
Leasing cost -- 7%
Training -- 1%

Other -I- 1%
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Fuel

Crew *% *%
Maintenance *** *kk ot

Handling o * * *%
A/C price A Ak ok
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Key Technologies shemedium ter *‘;;EE

wThe economic performance of future Small Aircraft products
dependson efficient, lessexpensiveaircraft power plant.

w Theacquisitioncostwill dependon low costproduction airframe.

wTo improve safety and reduce the pilot workload in all weather
condition
w GPS3avigation
w Flightenvelopeprotection (FbW)
w Lesgpowerconsuminganti-ice.
w Airtraffic, weathercondition,aerospacébordereasilydisplayed
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Ongoing EU Research Proje@‘

Technology Roadmap: ESPOSA project

¢ Immense operational workload for the pilot

Out-of-date parts
and engine technology

¢ Intensive and long maintenance, repair & overhaul
e Spare parts limited availability for older engine types
e AVGAS limited availability for piston engines

e Lead contamination in case of AVGAS fuel

ESPOSA objectivesfor engine technologies SMALL REGIONAL TURBOPROP AIRCRAFT, LIGHT HELICOPTERS, TRANSPORT UTILITY
AIRCRAFT, COMMUTERS AND UNMANNED AERIAL SYSTEMS FOR CIVIL USE (UAS)

Reduction of R el '\‘ i
maitenance costs consumption (fuel costs)
by 40% | by 10-15% * 160-250 kW

(~ 2-5 seats )
(160-180 kW)
Reduction of
DOC by 10-14% w

Replacement of piston engines

Reduction of engine : ; * 300-550 kW
o Reduction of engine (~ 5-9 seats ) e
deprec1at|on::osts welgth and mass ‘,
by 15-20% 7
4 l -
« 550 kKW-1 MW e Yoolke e

(~7-19 seats )

Turboprop
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Ongoing EU Research Pr01e793"I

Technology Roadmap: SAFAR project |
Small Aircraft Future Avionic Architecture

SAFAR - FBW Platform Concept 1/4

Platform includes
* Platform management
incl. redundancy management (RM)
= All relevant applications

Flight
Control

Aerodynamic
Control Surfaces

l -=::=-V

Pilot Inputs '

- Platform-Management

Redundant Platform — = "
I Electronics
' “‘ Engine and

Propeller
RESULT: Fulfillment of Safety Target
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Ongoing EU Research Proledlﬁﬂﬁ@l.?b

Technology Roadmap: SAFAR project
Small Aircraft Future Avionic Architecture

AUTOMOTIVE VS AVIATION - Safety

COMPARISON AUTOMOTIVE VS AVIATION SAFETY

" CS25 PvenicLe {CAT} < 108 Pcontrol {CAT} < 109
= CS23/Class 1 Pveric e {CAT) < 104 PcontroL {CAT} < 10
= Automotive PyvenicLe {CAT} ~ 5105 PcontroL {CAT} < 107

DIFFERENCES AUTOMOTIVE VS AVIATION

S LIRS RS RaTERfiptearity) ¥ ‘488 ational 10min
" AVIALGH 2l figtesrity) ver; Hirg
SAFAR OBJECTIVES
= CS23/Class 2 PvenicLe {CAT} < 106 PecontroL {CAT) < 107
scalable to

" CS25 PvenicLe {CAT} < 10° PcontroL {CAT} < 109
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= Technology RoadmaACTUATION 2015projc:'\@dI

OVERALL OBJECTIVE

Achieve European leadership in Electric Actuation for Aerospace Industry:
A driving the transition from fiMc
A developing a new Electrical Moc
A achieving a Cost and Reliabili:t

-

i
SPECIFIC OBJECTIVES

i
A Reducing the overaum @ :
certification, maintenance and operation). ~ Ef
A Il mproving the actu _—
A Maturing the Technology (from 1
A reducing the actuation Weight (
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CESAR project 7@

AP180 Fwd wing AFP technology with concurred spars and RTN
ribs.

™

Main results vs metallic
Weight saving 24%

Part number saving 22%
£ost reduction 20%
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