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<Ref.> Yonemoto, K,T., “Preliminary Design Status of Unmanned
Suborbital Spaceplane with LOX/Methane Engines by Tokyo University
of Science’s Start-up with the Partnership of Industries: Part 2”7, IAC-
20,D2,4,9,x59725, 71st IAC, 12-14 October 2020.

Wing 694

Fuselage 916

Tail 213

Structure Body Flap 77

Tank Skirt 60

Thrust Structure 154

Thermal Protection System 218

Engine 683

Propulsion Systems  Equipment 879
RCS 16

LOX 136

Methane 130

Propellant Tanks GHe 16
GN2 73

GN2 (RCS) 164

Landing Gear 263

Mechanical Equipments Actuator (Elevon, Rudder, Body Flap) 145
Miscellaneous 15

Computer 14

Electrical Equipments Wire Harness 51
Battery etc. 248

Payload 100
Margin 775
Total Empty Mass 6,039
Fuel Filled Fuel 12,198
Residual Fuel 503

Initial Lauch Mass 18,237

Unit: kg
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- Basic and Applied Research
- Aerospace Technology Test and
Demonstration

B/NEEETE
* Quick and Frequent Turn-around
Operation

B FEHEIRT
- Earth Sight Seeing
- Micro-gravity Experience

<Ref.> “Space Tourism and Travel Market”, NSR, Dec. 2019. <Ref.> The US Commercial Suborbital |ndustry:

A Space Renaissance in the Marking, U.S, Dept. gof
Transportation & FAA, 2011. 10
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MVirgin Galactic Spaceship?2

Virgin Galactic President Mike Moses and
Gen. Stefano Cont sign a contract Oct. 2 for
a SpaceShipTwo flight for the Italian Air
Force. Credit: SpaceNews/Jeff Foust

©NASA

<Ref.> 1. “Virgin Galactic Spaceship Offers Enticing Science Opportunities,” space.com, July 19, 2013.
2. “Virgin Galactic to fly Italian Air Force research mission,” Space News, Oct. 2, 2020.
3. “NASA Selects First Human-tended Suborbital Research Payload,” Space News, Oct. 14, 2020.
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M Blue Origin New Shepard

On Oct. 10, 2020, New Shepard with $1.5 million
NASA-financed science experiments (terrain relative
navigation etc.) as well as experimental cargo from
private companies vehicle has launched and landed
seven times at a test site near Van Horn, Texas.

The company is finding a more modest business in
the short term: turning the reusable New Shepard
rocket and capsule into an effective, and profitable,
platform for testing new technologies and
performing scientific experiments.

That starts around $100,000 for about 25 pounds,
but many payloads for students as low as $8,000.

<Ref.> “Jeff Bezos’ Company Is Carrying Scientific Cargo to
Space. It’'s Not Amazon,” The New York Times, Oct. 19, 2020.
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<Ref.> SpaceWorks 2019 Nano/Microsatellite Market Forecast,

9th Edition. M= 10kg 500kg<M




2. 3 FHEIKT
By 2028, MSR(Northern Sky Research) expects suborbital will be a $2.8 billion market, with

$10.4 billion in total revenue over the next decade, while orbital will be a $610 million market,
with $3.6 billion in total revenue over the next decade.

<Ref.> “Space Tourism and Travel Market”, NSR (Nouthern Sky Research), Dec. 2019.
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B Suborbital
v Virgin Galactic has sold about tickets to about 600 passengers at a price between
$200,000 and $250,000 each.
v" Blue Origin has said its ticket pricing is yet to be determined, but the flight price will
be comparable to competitors.
B Orbital
SpaceX hasn’t disclosed specifically the current contracts are worth, but previously
announced that it will likely cost about $50 million per person to fly with Crew Dragon.
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Rocket Lab
Electron

SpaceX
Falcon 9 Reusable

Ariane Next C600-C126
configuration
equipped with recovery kit

<Ref.>
1. Antoine Patureau de Mirand et.al., “Ariane Next, a vision for a reusable cost efficient European rocket”, NSR (Nouthern Sky Research), DOI:

10.13009/EUCASS2019-949, 8t EUCASS, 2019. “
SpaceXH#MHT22oD 7z 7Y » 7 OENCED). BRIATIE®OITH EIFIC2 E§6.4EMAE#0IC] , TechCrunch,July 21, 2020.

2. [
3. “Rocket Lab on road to reusability after successful booster recovery,” space.com, November 25, 2020.
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