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Abstract

In the frame of ESA‘s Terra Novae exploration vision, the concept study Large European Logistics Lander (EL3) was
conducted. The mission scenario includes e.g. lunar base equipment and energy supply, in-situ resource provision and
production, and sample returns.

To drive the vehicle, beside conventional rocket engines (whether
as a single main engine or in a clustered configuration of small
engines), unconventional engines based on the aerospike nozzle
concept are of interest. Such engines feature a reduced overall
length and promise an increased thrust to weight ratio.

From EL3 related literature a need of 30 kN thrust can be derived.
Considering the potential of in-situ produced propellants, the
combination of LOX/LCH4 is promising. To address the awaited
variable mission profiles, throttlability has to be considered as well.
In case of a single engine, the thrust reduction can be achieved by
¢ =3mm reducing the mass flow, and for a cluster by switching off some of
the engines. Hence, studying a cluster of six smaller thrusters, each
with 5 kN of thrust, is reasonable.

Within the conference contribution a single main engine and a
cluster of six smaller engines are studied initially, concerning the
overall length, the relative engine mass and the related total
propellant mass impact.

The main focus of the presented study is on the aerospike nozzle design. Typically, an aerospike nozzle is designed as
an ideal contour, resulting in its eponymous spike. The nozzle is truncated to a certain extend and the resulting circular
base or rather wake section experiences an additional pressure, resulting in thrust.

Here non-ideal aerospike nozzles are designed, where no ‘spike’ but a ‘stump’ is obtained. In both cases mass flow and
impulse are identical, but the additional thrust gain by truncation differs.
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Figure 1, Sketch of an aerospike engine with a
truncated non-ideal plug.

The suggested conference contribution introduces to the topic (including literature), presents the postulated launcher’s
velocity requirement and 4 sets of related engines, compares and evaluates the derived data, and concludes practical
recommendations.
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