FULL CYCLE
NANOSAT SERVICES

ABOUT US

For more than 10 years, Invema Group LTD. has provided trusted ﬁnancial advice,
strategic solutions, and consulting. Invema Group LTD is dedicated to securing a
relevant position in the new space industry, becoming a strategic partner in
satellite services.
Invema Group LTD will partner with Celestia Aerospace to design, manufacture,
launch, and operate nano satellite constellations dedicated to secure
communications, remote sensing, and a plethora of other applications, becoming
the ﬁrst ever full-cycle nano satellite services provider.
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Introduction

Space, formerly a territory reserved for national
space agencies and large industrial conglomerates,
is now open for business to young, innovative
companies willing to exploit all the resources that
can be obtained from Low Earth Orbit.
Invema Group LTD, partnering with Celestia
Aerospace, becomes the ﬁrst ever company
offering full-cycle nano satellite services: design,
manufacture, launch, orbital operations, and data
management & processing.
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About Celestia Aerospace

Celestia Aerospace is born from the realization that we are entering a new era
in the space industry, an era in which any company, large or small, can bring
their business to orbit. Celestia Aerospace is determined to be the ﬁrst, most
flexible, and cost-effective way of accomplishing just that.
The approach is simple: to handle the full cycle of the project, offering a wide
variety of solutions that can be obtained from Low-Earth Orbit in a selfsufficient manner, being able to design, build, launch, and operate
constellations of nano satellites.
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The Team
Gloria Garcia-Cuadrado
CEO & President
Theoretical Physics, MS
Space Business Degree,
International Space University
Director, BAiE Aerospace Cluster
Head of Human Spaceflight &
Advanced Concepts, CTAE

Daniel Ventura Gonzalez
COO & VicePresident
Telecommunications Engineer
Aerospace & Defence Expert
Cross of Merit, Spanish Air Force
Aerobatics & Warbird Pilot
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The Team

Robert Lainé

Adriano Camps

Ángel Mateo

Fatmah Baothman

Senior Adviser: Quality

Senior Adviser: Nanosats

Senior Adviser: Launcher

Senior Adviser: AI

Electronics Engineer, PhD
CTO & CQO EADS-Astrium
Program Director Ariane 5
Program Director ATV (ESA)

Telecommunications Engineer, PhD
Barcelona Tech Professor
Nanosat Lab Founder
Remote Sensing Expert

Aerospace Engineer, PhD
Madrid Polytech Professor
Airborne Weaponry and Rocket Expert
Former Deputy Chief of INTA

Computer Scientist, PhD
Artiﬁcial Intelligence Researcher
Ass. Professor at King Abdulaziz Uni.
1st winner of the “Women in AI” award
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Nano satellites
Component miniaturization and improved battery capacity
has allowed for extremely small satellites called nano
satellites to thrive in the NewSpace economy.
Barely the size of a Rubik’s cube (10 x 10 x 10 cm per unit),
they include all the basic systems of their large
counterparts: power, communications, attitude control,
heat exchange systems, plus a wide variety of mission
speciﬁc equipment.
They are built to be modular, so they can be found in
conﬁgurations such as 3u (3 cubes in a row) or 12u (4 rows
of 3 cubes each).
On top of the low mass, low volume advantage, their
expected lifetime is of 1.5 - 2 years before they reenter the
atmosphere and disintegrate, thus leaving no debris and
freeing the orbital space for a new unit.
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Market Assessment
The Small Satellite Market is expected to grow from USD 4,063.99 million in 2021 to USD 7,245.02 million in 2026, witnessing a
CAGR of 14.62% during the forecast period (2021 - 2026), with an estimated need of close to 14,000 smallsats launches before
2030.
Speciﬁcally for nano/micro, long-term, projections indicate as many as 2,400 nano/micro satellites will require launch within the
next ﬁve years. Furthermore, the smallsat manufacturing and launch market are set to do more than triple over the next decade,
to $35 billion and $19 billion respectively, driven by the multiplication of constellation projects from both commercial and
government stakeholders.
Recent multi-million and multi-billion dollar investments in the USA conﬁrm the commercial sector’s continued interest in the
small satellite industry, e.g.:
- Google’s acquisition of Skybox Imaging for $500 million
- Successful investment round of Planet Labs for more than 100 million
And all these, under the current restricted circumstances of a bottle-neck in launch opportunities due to the lack of a dedicated
launcher. The entrance of a new launcher as the one Celestia Aerospace proposes, will unleash the currently constrained market
to its full market potential.
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First Full-Cycle Provider
While New Space economy is rapidly growing, it still
retains one of the limitations of “Old Space”. That is,
focusing too much in one service in the chain.
Launcher companies focus on delivering externally
manufactured payloads to orbit, and nano satellite
constructors build for other companies, thus losing the
vision of the full cycle of the nano satellite industry.
No company offers all the services related to the full
lifespan of a nano satellite.
Invema Group LTD and Celestia Aerospace embrace
the spirit of New Space Economy by becoming the ﬁrst
Full Cycle provider, designing, building, launching, and
operating nano satellites.
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Nanosat Applications
Nano satellites offer a wide variety of end applications,
ranging from Earth observation to communications or
microgravity research.
They share common core modules, leaving room for
mission speciﬁc equipment that is always state-of-the-art,
contrary to the large satellites that can be launched with
10-year old technology due to their long development
times.
It is precisely the low development times, coupled with
their limited lifespan, what gives nano satellites their edge,
always featuring the latest in sensors, batteries, or
communications relays.
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Nanosat Applications: Secure Communications

By 2025 it is estimated that there will
be more than 25.2 billion Internet of
Things (IoT) connections worldwide
with a global market sector
reaching 950 billion euros.
IoT-based business models require
real-time information on all types of
sensors and connected devices, a
terrain where small satellite
constellations can be key.
From space you can receive, store and
forward information to any point in
real time.

Secure communications are already
critical for banking, energy and other
strategic sectors, but the advent of
the IoT adds even more criticality to
this necessity.
Celestia Aerospace can provide
secure communications for banking,
and critical services by means of:
- Private constellations of nanosats
equipped with encrypted comms
- Artiﬁcial Intelligence algorithms for
data processing
- Backup data storage
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Cyberattacks rely on the fact that
corporate communications use an
open network with shared protocols
(Internet).
Using a constellation of nano
satellites for secure communications
prevents cyberattacks by having a
private data link using hardwarebased encryption that can only be
cracked by having access to the
encryption chip, which is in orbit and
on heavily protected systems inside
the company.

Nanosat Applications: Remote Sensing

Remote sensing technology aids in
the selection and development of oil,
gas, and mineral exploration areas
around the world as well as in the
areas of oil spill mitigation and
remediation.
Through geological and geophysical
seismic interpretation and use of
orthorectiﬁed satellite images, it
provides insight on the selection of
areas to plan 2D or 3D seismic surveys
for an exploration drilling program as
well as aiding in the process of
environmental and operational safety
hazards.

According to the The Food and
Agriculture Organization (FAO) of the
United Nations , the world's
population will reach 9.1 billion by
2050, 34 % higher than today's
population. Due to this expected
growth, pressure exist worldwide for
higher agricultural production and
reliable crop status information.
Utilizing high and medium resolution,
multispectral satellite and Artiﬁcial
Intelligence (AI), image data is
collected and transferred into
management solutions for crop health
and improved production targets.
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Earth Observation capabilities for
precise agriculture include:
- Target crops reservoir, extent and
variation
- Monitoring of fertily and soil
conditions (humidity)
- Weather forecasting relevant to the
crop
- Monitoring of natural variables
supposing a threat to the crop
(invasive species; potential ﬁres etc…)
- Monitoring of crop stress variables
- Detection of environmental impact
of agriculture
- Surveillance of key infrastructures
and assets associated to the crops

Nanosat Applications: BioPharma

BioPharma industry has been beneﬁting from the microgravity conditions found in orbit by conducting experiments on the
International Space Station and sounding rockets (which allow for a few minutes of microgravity).
Now with nano satellites as a testbed for biopharma experiments, the possibilities are greatly expanded:
Onboard testing capabilities to conduct research for the Biopharma industry include:
- Crystallization of proteins
- Bacterial and Virus replication
- Bacterial and Virus drugs efficiency
- Vaccines development
- Effects on biological tissues to radiation exposure
- DNA damage and repair
- Use of simple organisms as “biosentinels” to Inform of risks to humans beyond LEO
- Preparation of human missions to Mars
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Nanosat Applications: Defence and Responsive Space

Low-Earth Orbit is a strategic location
to conduct surveillance, as it allows
for continuous coverage while
negating any operation costs once the
satellite is in orbit.
Invema Group LTD and Celestia
Aerospace, with their Sagittarius
Launch System, allow for rapid
deployment of nanosatellites in any
orbital inclination, offering defence
operators unprecedented access to
orbit in record time.

Defence Capabilities include:
- Surveillance of key infrastructures
and assets (nuclear plants;
distribution plants; airports; military
bases etc…)
- Space assets monitoring (national
satellites, space stations)
- Emergency communications
- Signals Intelligence (SIGINT)
(monitoring the electromagnetic
spectrum to monitor communication
patterns, detecting interference or
preventing illegal use of radio bands
and unauthorized emissions).
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- Electronic warfare (surgical negation
of speciﬁc frequencies)
- Drone control and following
- Drone interception and interference
- C3 support (Command, Control,
Communications)
- Rapid deployment military datalink

Nanosat Patents
Invema Group LTD and Celestia Aerospace will work on several nano satellite patents in order to standardize and minimize
manufacture costs of the most popular applications:
BioPharmaSAT
Speciﬁcally designed for pharmaceutical & biotechnology research & development
SemicondSAT
Tailored for the semiconductor-electronic industry new materials research
TestSAT
Tailored for the traditional and the new space economy, to validate components in orbit conditions
SnapSAT
Standardized nano satellite aimed at servicing and updating current and future large satellites with modular new technology
ClusterSAT
Nanosats designed to work in constellations by distributing mission-speciﬁc tasks and inter-communicating
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Sagittarius Launch System
The expansion of the NewSpace economy has one important
bottleneck: launch slot availability. The current launcher offer
for nanosatellites is clearly insufficient for the demand.
In order to secure regular and reliable access to orbit, Invema
Group LTD and Celestia Aerospace have designed an
innovative launch system: Sagittarius.
Based on a MiG-29UB ﬁghter jet, the Sagittarius Launch
System is capable of delivering up to 64 kg to Low-Earth Orbit
per flight.
The MiG-29UB carries two rockets to 20km altitude, where it
releases them while in supersonic flight and nose-up attitude.
The rockets then accelerate and insert the payload in LowEarth Orbit.
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Sagittarius Launch System

Launch Flexibility

Responsive Space

Tailored for Constellations

Being an airborne launch system,
Sagittarius can operate from any
airport in Spain, making it perfect for a
wide range of orbit inclinations
(equatorial, polar), and nanosat
applications.

The Sagittarius Launch System is
extremely flexible, with a turnaround
time of less than 24 hours.

The low mass per rocket allows for
surgical insertion of nanosatellites in
speciﬁc orbital coordinates in order to
replace faulty units, while also
allowing for faster separation
between satellites, which in turn
allows for the constellation to start
operations sooner.

It also allows for greater flexibility
regarding weather conditions.

That allows Invema Group LTD to
accommodate any requests for clients
willing to access orbit for just-in-time
missions.
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Legislation and Permits
For the past 5 years, Invema Group LTD and Celestia Aerospace have been working with the following government and
regulatory bodies in order to secure the operation of the company in all of its aspects:
- Spanish Air Force
- Spanish State Aviation Safety Agency (AESA)
- Spanish Civil Aviation Director General (DGAC)
- Spanish Ministry of Defence
- Spanish Ministry of Science
- Spanish Ministry of Industry
- Federal Aviation Administration (FAA), USA
- European Union Aviation Safety Agency (EASA)
- International Telecommunications Union (ITU)
- European Space Agency (ESA)
As of 2021, all activities related to the operation of Invema Group LTD and Celestia Aerospace have been authorized.
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Facilities and Assets
In order to achieve the full cycle, Invema Group LTD
and Celestia Aerospace will establish 4 main facilities:

-

Nanosat Development Plant & Headquarters (Spain &
Kingdom of Saudi Arabia)

-

Nanosat R&D Centre (Kingdom of Saudi Arabia)

-

Rocket Construction Plant (Spain)

-

Hangar & Integration Facility (Spain)

The Nanosat Development Plant will be dedicated to
the design and construction of the nano satellites, and
the HQ to the general management of the company.
The Nanosat R&D Centre will be in charge of the
development of the nano satellite patents and
breakthrough technologies.
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Facilities and Assets

The Rocket Construction Plant will be
responsible for the initial design and
development of the “Space Arrow”, a
3-stage, solid propellant rocket
designed to carry up to 32 kg of
payload to Low-Earth Orbit.
The 7-meter, 1-ton rocket will be
carried under the wings of the
MiG-29UB ﬁghter jet (named
“Archer”).

Once development and testing are
complete, the plant will supply the
necessary rockets for the launch
demand both internal and external.
The factory will also be in charge of
the necessary pods and adapters in
order to release the nano satellites
depending on their ﬁnal mission.
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The Rocket Construction Plant will be
located in Lleida, Spain, in the vicinity
of Lleida-Alguaire Airport, where the
Hangar & Integration Facility will be
located in order to minimize the
transit time between both facilities.
For safety reasons, both the Plant and
the Integration Facility will be located
in a large unpopulated area.

Facilities and Assets

The main asset of the company will be
the 3 MiG-29UB Fighter Jets.
Already demilitarized and with civilian
registration, these aircraft will be
modiﬁed to integrate mission-speciﬁc
avionics which will allow for automatic
launches once it reaches the intended
coordinates, altitude, speed, and
attitude.

The MiG-29UB Fighter Jet is a
training version of the MiG-29
interceptor. Its 2 Klimov RD-33
engines, each producing more than
80 kiloNewtons of thrust, allow for a
fast climb to launch altitude (20 km)
in less than 10 minutes, while being
capable of carrying more than 10 Tons
in payload at supersonic speeds (2450
kph).
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The MiG-29UB has been in service
since 1983 with more than 1600 units
built.
That allows Invema Group LTD and
Celestia Aerospace to secure a steady
supply of spares, as well as trained
personnel, both in maintenance and
piloting roles, at a very competitive
price.

Thank you
For more information, please contact
info@invema.uk

