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Engine of the Airbus A380: The Rolls-Royce Trent 900

Under the Wing
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The Airbus A380, the largest commercial passenger aircraft currently in service, is powered by
four Rolls-Royce Trent 900 high-bypass turbofan engines, each producing up to 76,500 Ib of
thrust (Rolls-Royce plc., 2023). Though they appear as simple pods beneath the wings, each
engine is a precisely coordinated system that converts fuel into thrust sufficient to lift over 560
tonnes.

The engine is best understood by following airflow through its major stages: fan — compressor
— combustor — turbine — exhaust. As shown in Figure 1, airflow splits early and later
recombines to generate thrust.

(See Figure 1 for a labeled cross-sectional diagram.)

Bypass Design and Fan

As illustrated in Figure 1, incoming air divides into two streams: a smaller core flow and a much
larger bypass flow (bypass ratio ~9:1). The bypass stream produces most of the engine’s thrust.

The fan, approximately 116 inches in diameter and rotating at ~2,200 rpm (Rolls-Royce plc.,
2023), accelerates air rearward using wide-chord titanium blades. It also directs airflow into the
two paths. As shown in Figure 1, the fan is driven by the low-pressure turbine via a central shaft.

Compressor System



Core airflow (inner path in Figure 1) passes through intermediate-pressure (IP) and
high-pressure (HP) compressors. Each uses alternating rotating blades and stationary vanes to
increase air pressure.

By the exit of the HP compressor, pressure rises by about 40 times, enabling efficient
combustion. Because these compressors are mounted on concentric shafts (visible in Figure 1),
they rotate independently for improved efficiency.

Combustion Chamber

Compressed air enters the annular combustion chamber (Figure 1), where fuel is injected and
ignited. Combustion becomes self-sustaining after startup.

Temperatures exceed 1,700 °C, so film cooling protects the chamber walls by directing cooler
air along the surface (indicated in Figure 1). This produces a high-energy gas stream that flows
into the turbine.

Turbine Section

The turbine converts gas energy into mechanical work to drive the engine. It consists of three
stages—HP, IP, and LP—each with guide vanes and rotating blades (Figure 1).

Each stage powers a corresponding component:

e HP turbine — HP compressor
e |P turbine — IP compressor
e LP turbine — fan

As shown in Figure 1, this three-shaft system allows each component to operate at optimal
speed, improving efficiency.

Exhaust and Thrust

After the turbine, gases exit through the core nozzle, while bypass air exits through a
surrounding nozzle (Figure 1). The combined rearward momentum produces thrust.

Each engine generates up to 76,500 Ib of thrust, totaling about 306,000 Ib across all four
engines (Rolls-Royce plc., 2023).

Conclusion

As shown in Figure 1, the Trent 900 operates as a unified system in which each stage
transforms airflow to maximize efficiency. Together, these components convert fuel energy into
thrust, enabling the A380’s large-scale flight.



References

Rolls-Royce plc. (2023). Trent 900: Product specification overview.
https://www.rolls-royce.com/products-and-services/civil-aerospace/airlines/trent-900

Figure 1. Cross-sectional view of the Rolls-Royce Trent 900 illustrating airflow paths. Adapted
from Rolls-Royce plc. (2023).
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