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LRE-Liquid Rocket Engine

High combustion temperature

Different cooling system solutions

Advantages
• High specific impulse
• Two controllable feeding lines
• Operation flexibility

• Multiple shut down & 
re-ignition

• Mass flow throttling
• Mixture ratio control

• Long burning times

Disadvantages
• High manufacturing costs
• Technological complexity

Passive methods
• Small scale thruster
• Very expensive materials

Active methods
• Large scale engine
• Regenerative cycle
• Technological complexity

In Space Propellant:



New Space 
Economy

• Low cost
• Performance
• Environmental friendliness
• Controllability
• Customization capability

• Manufacturing
• Propellant



Hydrogen Peroxide

• Not toxic for humans
• Environmental friendly
• High volumetric specific impulse
• Easy storable at room temperature

𝐻2𝑂2 ↔ 𝐻2O+1/2 𝑂2(𝑔)+98kJ/mol

High Test Peroxide (HTP)
Mass Concentration > 80%

Versatility
• Monopropellant
• Bipropellant

Performance
• Bipropellant

𝐼𝑆𝑃𝑀𝑀𝐻/𝑁2𝑂4 ≅ 𝐼𝑆𝑃𝐻𝑇𝑃/𝑅𝑃1
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Additive Manufacturing?



Preliminary design 

m_dot 120 [g/s

OF 6.5

Oxidizer HTP  91.5% 

Fuel Kerosene

MEOP 10 [bar

ε 220 – 330

T 420 – 440  [N

Isp 310 – 330  [s

∆V 1.4888 [km/s

tb 1.456 [hours

Kick Apogee Motor

ሶ𝑚𝑐𝑜𝑜𝑙 = ሶ𝑚𝑂𝑋

𝑇𝐿𝑚𝑎𝑥 = 120°𝐶
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Experimental activity

N°test ISP eff Tmax wall

21 0,85 630 °C
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10N Monopropellant

tb [s] c* eff Twall_max [°C]

100 0,93 680

Outcome

1. 3D printing Knowledge
2. Material capabilities
3. Catalytic Saturation Volume 
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