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What is the potential of a CMC-Turbine in an engine?

Increase Increase

Reduction Reduction Reduction

Cooling air

O )
= N
E (7))
)
v £
S o)
% c
Q Ll
S
o

Temperature (T4)

A
=V:

A NS s v/

Z = superior thrust-to-weight ratio & consequently lower emissions ©)

Investigations of a retrofitted combustion-chamber 4 ;

= 30 % reduction of NO, emissions
‘# T T . 20 % reductlon of CO emissions
DLR . T I o ,




DLR.de * Folie 3 3DCeraTurb « A. Petersen, C. Grunwitz > 7. December 2021

Rethinking from metal to CMC
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Rethinking from metal to CMC

(7

In 3DCeraTurb: Only Trailing edge cooling!
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Rethinking from metal to CMC
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Where to begin?
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UHBR-GTF engine

* Designed at DLR on a pre-
design-level

 Ultra High Bypass Ratio —
Geared Turbo Fan (BPR ~16)

« Configuration for a long-range
aircraft: For example Airbus
330/ Boeing 767

* Technology level: 2028

» Short takeoff runway (TOFL)

* Respective high thrust
demand

i DLR
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Geometric parameters for the CMC-Turbine profile

geometric parameters

Profileform

Chordlength ¢ 68.170 mm
Staggerangle B, 31.024°
Max. thickness t__, 12.238 mm
Trailing edge radius r; 1.393 mm
Nose radius r 3.110 mm
Exit angle B, 16.64 °
Throat o 58.773 mm
Axial chordlength c,, 35.907 mm
Inlet angle B, 90.0°°

free parameter
limited parameter
fixed parameter
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Optimisation
Process chain

MISES

Evaluation
2D Flowsimulation

BladeGen

Profile generation Loss, Mach numbers, angle, ...
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CMC boundary condition: radius of curvature

initial
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New designed 3DCeraTurb NGV
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Wind tunnel for Straight Cascades (EGG)




DLR.de ¢ Folie 15 3DCeraTurb « A. Petersen, C. Grunwitz > 7. December 2021

Size ratio: Engine — Wind tunnel
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Size ratio

Engine

Wind tunnel

S =const.
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Wind tunnel tests
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Wind tunnel tests
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Outlook
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