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system, a turbopump fed system for each the 3 stages has been
conducted. The options considered are as below with parameters of
comparison being mass of the system, number of components, cost and
thrust to weight ratio. For turbopump cycles, only a Gas Generator (GG)
cycle has been considered for it's ease of applicability to hybrid engines.

P- N2 Pressurization feed system with Nitrogen as the pressurizing

gas

P - He Pressurization feed system with Helium as the pressurizing

(Selected for gas

3rd stage)

TP-TP Turbopump feed system with GG open cycle - both oxidizer
and GG fuel are compressed by a dedicated pump

TP-P Turbopump feed system with GG open cycle - only the

(Selected for
1st, 2nd stage)

oxidizer is compressed by a dedicated pump, while the GG

fuel is fed through a pressurization system

Based on the matrix, a centered LOX impeller system has been chosen. The
layout is as shown in Fig. 2 and has the following characteristics:

+ LOX-cooled ball bearings;

* Inducer to increase the suction performance of the pump;

* Radial pump impeller, that is centered between two bearings;

» Dump sealing to prevent a mixing of LOX with fuel-rich hot gases;
+ Partially admitted supersonic turbine, driven by fuel-rich hot gases

The pump sizing has been done in a trade-off between 1 TP for 1 engine and
1 TP for 2 engines with the latter option being chosen due to advantages that
reduce production cost and production time significantly, even though a
constraint is placed on an even number of engines per stage. The TP’s
development is ongoing whether the GG’s development is reaching
completion at Hylmpulse. Shown in Fig. 3 is a GG firing test. All the technical
development are on track towards the maiden launch of SL1 in Q4 2022. This
project is partly funded by the EU Horizon 2020 SME Phase Il grant.

Fig. 2. Hylmpulse turbopump rotor layout

Fig. 3. Hylmpulse GG firing test
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