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A recent issue of Time Magazine (November 28, 2011) listed the 50 Best Inventions of 2011 and
identified the PW1000G Geared Turbofan Engine, developed by Pratt & Whitney, as “the most
important development in aviation in 2011”. A distinguishing feature of this engine that earned this
honor is a step-change reduction in the fuel consumption as well as the noise produced by the engine.
The change in the mechanical architecture of this engine, compared with the conventional civil
engine architecture, is easy to notice. However, the change in functional design philosophy is not as
easily visible.
Aero-thermodynamic definition of an aircraft engine in the early phase has profound impact on the
engine functional characteristics. Choices made at this stage define, among other things, the fuel
burn and the noise, considerations that the emphasis on environmental impact has brought to the
fore. Choice of mechanical architecture puts further limits on fuel burn and noise. More specifically,
turbofan engines in which the fan is directly coupled to the low pressure turbine are near the limits of
the design space, so the direct-drive turbo fan (DDTF) engine forces the designer to trade fuel burn
for lower noise or vice-versa. The gear-drive turbofan (GDTF) architecture, however, allows the
designer to change the paradigm resulting in lower noise and reduced fuel burn simultaneously. In
this, it is important to note that these benefits are not provided directly by the fan drive gear system
(FDGS), but rather enabled by it.
The lecture provides a first-principles based description of the functional design dilemma and its
resolution. The features of the engine architecture are shown both from the technical perspective, and
from the perspective of the in-depth (and protracted) interactions between engine manufacturer and
airframer that were needed to create the opportunity for the GDTF to emerge as a key aspect of the
single-aisle civil transport market.

