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aFJR: Advanced Fan Jet Research
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Environmental standards for aircraft engines have become
tightened amid global warming and the world’s demand
for more green engines with better fuel efficiency and low
emissions is growing.

One answer to meet such a demand is to increase engine
bypass ratios*. In terms of current turbofan engines used for
civil passenger aircrafts, technologies are successfully improving
these ratios, but it requires a larger fan as well as a larger
low-pressure turbine to drive the fan. That makes engines
heavier and reduces the positive effect of fuel economy
improvement. Therefore, it is important to develop lightweight
solutions for engine components to have better efficiency.

JAXA is developing technologies to make lighter fans and
low-pressure turbines as well as improving aerodynamic
efficiency. It will evaluate the effectiveness of such advanced
technologies through demonstration experiments.

JAXA also supports Japanese aero-engine manufacturers
to reach a level of technology maturity sufficient to
assume a role in the design of next-generation engines
for international projects.

* Bypass ratios: the ratio of the amount of air flow through the fan
and that through the engine core
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ding the development of technologies for a next-generation jet engine

Bl Demonstrating component technologies

High efficiency, light-weight fan technology

@High efficiency fan (improving the aerodynamic efficiency)
We introduce aerodynamic design technology for laminar flow
fans by improving the shape of the fan blades. The technology will
move back the transition point from laminar flow to turbulence so
that drag will be reduced.

@Light-weight fan (blades and disk)
We develop lightweight solutions with hollow CFRP fan blades.
For the metal disk that holds the rotating fan blades, we create
new metal processing techniques to realize weight reduction
while maintaining strength.

@Light-weight, sound-absorbing liner
The sound-absorbing liner is a honeycomb-structured panel
made of aluminum, placed inside the engine cover to reduce
noise. We reduce its weight without sacrificing the sound-absorbing
performance by changing the material to resin.

Light-weight, low-pressure turbine technology

@Light-weight, low pressure turbine
We introduce ceramic matrix composite (CMC) to trim the
weight of turbines. CMC is lighter and has better heat resistance
compared to metals.
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High efficiency, light-weight fan technology
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Light-weight, low-pressure turbine technology
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Light-weight, low pressure turbine

BiZEI>IV4RE  Target engine performance
BREHE 20,000Ibsi#k

Take-off thrust 20,000 Ibs class

IREHIE 16%(V2500tt)

Fuel consumption reduction ratio | 16% (compared to V2500)

A AV S 4 13 E(#966in)

Bypass ratio More than 13 (about 66in)

L 22%6 (V2500Lt)

Weight 22% decrease (compared to V2500)
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