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Sviluppi tecnologici per missioni istituzionali: sistemi 
propulsivi ad hoc e loro applicabilità in altre tipologie di 
missione. Come massimizzare l’investimento di R&D in 

ambito propulsivo.



OUTLINE

- Proprietary and confidential. Do not copy or distribute without permission from T4i -

• Small satellites market and their propulsive demand

• T4i unique value proposition

• Institutional support

• Cold gas missions and applications

• REGULUS-50-I2 ASI and ESA/ASI missions and applications

• ALPHARD programs and applications

• KUMA and TEIDE programs and applications

• Subsystems missions and applications

• Lessons learnt



SMALL SATELLITES MARKET
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6987

26104

GROWTH OF THE NUMBER 
OF SMALLSATS

2013 - 2022 2023 - 2032

69%

31%

MARKET VALUE

Manufacturing Launch

$ 110,5 B

85%

15%

SMALLSATS TO BE 
LAUNCHED

Constellation missions Single satellite missions

26104

Data from Euroconsult ”Prospects for the Small Satellite Market” report, 9th edition 



SMALL SATELLITES PROPULSIVE DEMAND
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Data from Euroconsult ”Prospects for the Small Satellite Market” report, 9th edition 

29%

71%

<10 KG

Propulsion w/o Propulsion

77%

23%

11-50 KG

Propulsion w/o Propulsion

97%

3%

>50 KG

Propulsion w/o Propulsion



T4i UNIQUE VALUE PROPOSITION
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COVERAGE OF 360° MANOUVERABILITY NEEDS

Combined
propulsion

Electric 
propulsion

Cold gas
propulsion

Chemical
propulsion



INSTITUTIONAL SUPPORT
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Design systems that answer to the needs of both institutional and 
commercial platform manufacturers, to optimize developments both 
in economic and temporal terms.



COLD GAS MISSIONS
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SPEYE

ASI Alcor mission.
A 6 D.o.F. cold gas 

propulsion system will 
enable proximity 

operations and ADCS.

IPERDRONE.0

1st mission of the ASI 
IPERDRONE program. 
PERSEUS cold gas was 
developed  for the 6U 

CubeSat to perform proximity 
operations.

HERA - MILANI

Interplanetary ESA 
mission led by Tyvak. 

IANUS cold gas propulsion 
system will be embarked 
in MILANI 6U XL CubeSat.



6 D.o.F. COLD GAS PROPULSION SYSTEMS
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IANUS

• TRL 8
• Biphasic Propellant
• 0.5U, 50 Ns
• 6 D.o.F. with 2 identical modules

PERSEUS

• TRL 8
• Biphasic Propellant
• 2.5U, 450 Ns
• 6 D.o.F.

APPLICATIONS: COLLISION AVOIDANCE, ATTITUDE CONTROL, RW DE-SATURATION, PROXIMITY NAVIGATION, AND 
DECOMMISSIONING.



LEARNING AND IMPROVING TO CREATE A BETTER PRODUCT 
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• Know-how for a solid miniaturized design

• Consolidated range of suppliers

• Greater efficiency in the supply chain management

• PA/QA steps to reduce the incurrence of NCs and optimize the 
time

• Testing plan and procedures to ensure system performance

How our cold gas projects learn from each other and keep on improving for future missions. 



REGULUS-50-I2 MISSIONS 
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EARTHNEXT

ASI Alcor mission led by 
Officina Stellare.

REGULUS-50-I2 Large for 
station keeping operations 

in VLEO for an EO 16U 
CubeSat. 

REGULUS-50 IOD

IOD mission of REGULUS-
50-I2 Small within D-Orbit 
ION platform. Funded by 

ASI through GSTP Fly 
program.

e.Inspector

ESA mission led by PoliMi. 
REGULUS-50-I2 Medium 

for a 12U CubeSat to 
perform chasing and close 

inspection of a debris 
orbiting the Earth.

VULCAIN

VULCAIN

ESA mission led by PoliMi. 
REGULUS-50-I2 Medium 

for orbit reaching and 
constellation maintenance 
of two SAR 12U CubeSats.



ALPHARD PROGRAMS
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ALPHARD-20

Development of the QM 
and qualification of 

ALPHARD-20 through a 
GSTP Make program. 

MOON DRONE

Feasibility and Preliminary 
Design of a 400 N monoprop as  

main engine and 10 N 
monoprop for RCS for a Moon 

Drone Vehicle Earth 
Demonstrator.



KUMA AND TEIDE PROGRAMS
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EARS

Bipropellant thruster for 
orbital changes and for a 
controlled re-entry of a 

microsatellite.

SPIV

Development of a 
throttleable demonstrator 

based on H2O2 and paraffine 
to validate the hybrid 

propulsion technology.



SUBSYSTEM MISSIONS
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EXOMARS

Development of a 
throttling flow control 

valve BBM for modulable 
engines for soft landing.

EL3

Manufacturing and testing 
of electric pumps for a 

bipropellant thruster of a 
Lunar lander.

RODIO

ASI Alcor mission. 
Development of the fluidic 
line of a hybrid propulsion 

system for CubeSat + 
delivery of a REGULUS-50-

I2 Small.

MPGE

Development of the HTP 
catalytic decomposition 

subsystem for  
VEGA upper stage motor.



LESSONS LEARNT
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AND DO YOU HAVE OTHER LESSONS LEARNT?

ECOSYSTEM

In-dept knowledge of 
players, missions, and 

stakeholders.

SPIN-IN

Technologies from other 
industries to minimize 

the costs.

SYNERGIES

Among players to draw 
on previous experiences.

FUTURE NEEDS

Smart design to 
anticipate future needs. 



CONTACT
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Brunella Montanari

PM, Institutional Sales

Email:  b.montanari@t4innovation.com

Fabiana Milza

Marketing and Sales Manager

Email:  f.milza@t4innovation.com

T4i

www.t4innovation.com

Headquarters
Via Altinate 125, 
35121 Padova (PD) ITALY

Operative Office
Via Emilia 15,
35043 Monselice (PD) ITALY
Tel. (+39) 0492 9271547



Follow Us
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