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EJ200 Technology Features

Single Stage HP

Airspray and LP Turbines _
5 Stage HP Combustor Fully Variable

Compressor : Con-Di Nozzle

3 Stage All
Blisk Fan

#® Avio
reheat @ Rolls-Royce
Single Crystal Sysionl ® MTU
Wide Chord FOD __ Turbine Blades ITP
Tolerant Aerofoils Shroudless
HPT Blade
Brush Seals
DECMU Control& Performance / Health Monitoring of the Engine
Digital Engine Control <> Responsive, Carefree Handling, Fault Diagnosis,
& Monitoring Unit Testability




KOHCTpyKUMS 1 TEXHONOrnMm dyayLmnx aBnaLuoHHbI
aBuraTeneun

Rolls-Royce

VYrpasieHne TEpMUIECKUM KOA(PGHUITMEHTOM MMOJIE3HOTO JIEUCTBUS
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Applying advances
in technology across
market sectors
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Frank Haselbach, Alan Newby, Ric Parker Rolls-Royce plc
ADVANCE and UltraFanTM concept relative to Trent engine




GE Aviation, Cincinnati, Ohio 45215, U.S.A.

CFM LEAP-1A/B/C

TAPS Il Combustor with
Dual Orifice Nozzles

Ean

18 Blades 4

3D Woven Composite Blade § LPT

Composite Case R_65 Rotor
TiAl Blades

Booster
Inward Opening VBV Doors x\

Inlet Lip Anti Ice Advanced Cooling

Next Gen Blade
CMC shroud
Modulated Turbine Cooling
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ApanTtuBHasa TEXHOMOrna co3gaHus

AdaptiveFIB8if¥ Technology Development (AEDT)

[MocTosAHHBIN pacxod Perynupyembliii nepenyck
npy N3MEHAEMOW CTENEHN BCMNOMOraTenbHoro 680 MIJIH
cXaTtusi BeHTunaTopa BO34YLUHOro notoka V3ameHsiemas nnowanb

nepenycKkHoro KaHana

CyLliecTBeHHOe OxnaxaeHne Bosayxa
AN Hyxa ropsden Yactn 1Y n nnaHepa

Bo3nyxo3abopHuk

Bbixnon conno

\ [

Perynupyembiin oxnaxaaembin W3meHsiemas nnowaab PerynuposaHue conen
OXNKAAMOLUNN BOAYX  tpakTa KOMNPECCOPOB M TypbuHLI  FasoreHeparopa v nepenycka

“unexpected heat”

Advent engine
developments
could reduce fuel
consumption and
extend range.
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TexHonorusa Tpex

CTaHOapToOB
GE (RR) PW (MTU)
10 (11) = 2 (3) 8 =2
M, =23-29 M, =18

Passport 20 (>73kN)
1+3+10=2+4 (1 _*>20) PW 1100G

LEAP - 1A/B/C

Snecma




Ilepcnekmuenvie BP/A 'V (2014 — 2040)

Low Emissions Core-Engine Technologies \\
BREAKTHROUGH CORE-ENGINE TECHNOLOGIES < LE mCOTEC

FOR EMISSION REDUCTION LOW EMISSIONS CORE-ENGINE TECHNOLOGIES
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Ralf von der Bank, Greener Aviation Conference, GA2014-2980339 SEVENTH FRAMEWORK

Bussels, Belgium, 12-14 Mach 2014 Silde: 1 of 17 PROGRAMME



Low Emissions Core-Engine Technologies

Generic Study Engines / Assessment

Long-Range Turbofan

Koncrpyxkmus u TypOuHa
B cooTBeTCTBUH ¢ SP4

KCJT I'T co cpennum nKspz
B COOTBETCTBUU B COOTBETCTBHU C
¢ SP2

KB/ ay1s1 Manopa3mMepHOro

e T
< LEmCOTEC

LOW EMISSIONS CORE-ENGINE TECHNOLOGIES

Mid-Sized Open Rotor

KC MSFI
B cOOTBeTCTBUHU ¢ SP3

KC LDI
B cooTBeTCTBUHU ¢ SP3

KB/ s 6onpmroro I'T
C YNIETPABBICOKHM T,
B COOTBETCTBUHU ¢ SP2

pe3ynbrarel SP2

KCJ ucnionbs3yrommit

KoucTpyxmust u TypOuHa
B cooTBeTCTBHH ¢ SP4

Regional Turbofan

Koncrpyxkius u TypOuHa
B COOTBeTCTBUH ¢ SP4

PERM - pre-evaporated rapid mixing

) MSFI - multistage fuel injection
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¢ | [w - lean direct injection Lerde TUbe Ean ™ & G G

E NEWAC LEMCOTEC LEMCOTEC PLUS

o LDI LDI LDI + Intercooling
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KC PERM
B COOTBETCTBUH ¢ SP3

K

B COOTBETCTBHH ¢ SP2

Overall Pressure Ratio ( --)

Note: Combustion Tests < 40 bar (extrapolation)

SEVENTH FRAMEWORK
PROGRAMME



[Mporpamma LEMCOTEC:
3agayn yny4deHns KOHCTPYKLNK

. _ O6nuuoBka Kopnyca:
I'Iepe>§ong|v| Kopnyc: Ha 15% MeHblLe BeC,
Ha 10% BblLLE XECTKOCTb Ha 35% MeHbLUe yTedek
N MEHbLLE BEC
5 _ TvOBUHa: a YnpaeneHve
Bos,u.)i)LUHbm KaHan: +36p50/ n.a. T NOTOKOM BO3MYXa:
Ha 10% HWXe NoTepu OaBneHus ’50/0 N.A. ’ Ha 10% HibKe noTepy
Ha 5% MeHbLle
Hanpasnatowiye OXNaxKaeHe naBrneHus

nonatku u3 TiAl,
+0,5% k.n.g. KB

N . G 0 +1% K.n.4. TYypOuHbI

e cpenHero aaBreHus
il |

G

Pacxoa BTopryHOro Bosayxa, Kopnyc kamepbl cropaHus:
+0,5% k.n.g. KB Ha 5% meHbLUe Bec,

ntoc S0K Temneparypa NpoAyKTOB CropaHus

@ - MnaHnpyembin ypoBeHb TexHonornyeckom rotosHoctn (TRL)




LEMCOTEC Mid-Sized
(TP c OTKpbITbIM POTOPOM)

s
RS

Tdara cpegHero ypoBHsi: 140,8 kH
CTeneHb OABYXKOHTYPHOCTN: 52,9:1
CTteneHb cxatus: 40,8:1

Komnpeccop cpeaHero aaBneHus ¢ 7 CTyneHsiMU, KOMMPECCOP BbICOKOrO AaBMeHMs
C 5 CTyneHsMU, ofHOCTyneH4YaTas TypOuHa BbICOKOro JaBreHust, ABYXCTyneH4yaTas

TypOuHa cpeaHero gaBneHus, TpexcTyneH4yaTas cunoeas TypouHa, peayktop, BO3ayLUHbIe
BMHTbI C NPOTUBOBPALLEHNEM

Kamepa cropaHus: MSFI (Multi-Stage Fuel Injection System) KOMnaHUM Snecma
[MnaHupyemoe CHuXeHne pacxona Tonnuea: 48,2% (no cpaBHeHUo ¢ CFM56-5A)
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Advanced Aeroengine Technologies to

Reduce the Effect of Aviation on the Environment

R Parkerl, ] Montgomery2, K Jackson3, K Young4

1 Director of Research & Technology, Rolls-Royce, Derby, UK
2,3 Engineering & Technology, Rolls-Royce, Derby, UK

4 Combustion Systems Engineering, Rolls-Royce, Derby, UK

Fig. 11: NEWAC aero engine concept




EUROPR/@P TP400-D6 engine module responsibilities

International

Airbus Military* -

Ratier Figeac*

*not part of EPI responsibilities
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Work share allocation based on experience and technical capabilities



Advanced compression technology

GE90-1158B GEnx and LEAP GE9X
777-200LR, -300ER 787, 747-8, C919, Next-Gen 777
737 MAX, A320neo,
1995-2004 2011 2018 Cert
* 9-10 stages * 10 stages * 11 stages

e Compressor Pressure » Compressor Pressure

Ratio 19 Ratio 23 Ratio 27

* Overall pressure e Overall pressure e Overall pressure
ratio ~40 ratio ~50 ratio ~60

e Compressor Pressure

It all begins with a world-class
compression system for GE9X...

testing begins in 2013! m
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