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Basic Company Information

◼ PD AeroSpace was founded in 2007. 
◼ 3 sites in Japan, 40 full and part time employees.
◼ $12M raised via CVCs, VCs and Angels.
◼ Fully-Reusable winged rocket (Spaceplane); Detonation 

based original concept engine; Jet/Rocket hybrid technology
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- Flight testing site
(Shimoji island)

- HQ
- R&D center

(Okinawa)



Mission Statement
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“Be A Wing for Space”

Space is vast and mostly unknown.  And soaring into outer 
space will give us opportunities to discover myriads of 
possibilities. We may even find totally new energy resources out 
there.    

And seeing our Planet Earth from space will, without doubt, 
reawaken our love for nature and life.

Going out to space will also present difficulties and risks.
However, taking on those challenges will benefit us humanity 
immensely.

At PD Aerospace, we are determined to make space more 
accessible, and committed to growing to “Be A Wing for Space”.



Credo and Mottos
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Our Credo

1. We contribute to society with technology.

2. We maintain harmony with space, the Earth, nature, and humanity.

3. We strive to be a company that is expected to exist, and to clarify 

the significance of its own existence in its activities.

Our Mottos

1. Never give up and keep an indomitable spirit of challenge.

2. When there is no path, make one yourself.

3. Innovation over improvement.

4. Understand that time and space are limited, so take action now.



Our Chief Executive Officer
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CEO & CTO

Shuji Ogawa: Born in Nagoya, Japan. Helped his father with 
experiments and inventions since childhood. Aspired to become 
a pilot and astronaut. Graduated from Division of Aerospace 
Engineering, Graduate School, Tohoku University. Developed 
aircraft and automobile parts. Member, Space Transportation 
Systems Subcommittee, Office of National Space Policy, Cabinet 
Office. 
Shuji is also Founder and CTO of the company



Team
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Also +90 Pro bono and several Interns (domestic and international)

Employees: 40 (including seconded staff members) 
※ Stockholders are also seen in the photo. 



Ten years of progress since our inception
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Full-scale development of 
manned spacecraft 
(Newspaper)

Shuji Ogawa, our CEO, was appointed to  
“Space Policy Committee”
by Prime Minister↓ 

TV interviews



Management Team
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General Meeting 
of Shareholders

External Director 
Shinichiro Onitsuka

External Director

Ken Fukushima

Team leader, Group Corporate 
Strategy Office and New Space 
Business Development Project
ANA HOLDINGS INC.

Executive Officer, General Manager, 
Corporate Administration Division, in 
charge of CSR / Executive Officer, 
General Manager, Corporate 
Planning Division, HIS Co.,Ltd.

Executive

Representative Director 
Shuji Ogawa

COO CSO

Takeshi Maruki

Technical advisor

Goro Masuya

CEO&CTO

Shuji Ogawa

Board of directors

(part-time work)

Overseas affairs

Eddie Kato

External Auditor

Tomohiko Yasuno

Certified Public Accountant, 
Certified Tax Accountant

CFO

Tsuyoshi Niwa

Fundraising Support

Hiroyuki Motohashi

*1： Information may be released July 2022

*1



Organization Chart of Development Project Partners
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Engine development

NETS, LTD.
Engine system development

Prof.Kanda, Chubu Univ.
Combustion theory

Prof. Sato, Waseda Univ.
Supersonic combustion

JAXA
Evaluation / overall 
development support

Prof. Tsuchiya, Univ. Tokyo
Simultaneous optimization of 
orbital fuselage geometry

Prof. Ueba, Muroran IT.
CFD analysis

Airframe development

JAXA
Structural analysis/overall 
development support

Toray Carbon Magic Co.,Ltd.
Airframe Structure Manufacturing

Nakashima Special 
Steel/Metalnics Co.,Ltd.
Metal materials and metal 
processingAssoc.Prof. Nakaya, Gifu-nct

CFD analysis

Assoc.Prof. Yoshida, Nihon Univ.
Orbital optimization

NC Network Co., Ltd.
Parts fabrication and metalworking

Prof. Shimoyama, Tohoku Univ.
CFD analysis

Board of directors

Spaceplane development Gr.

Engineering support Gr.

Spaceplane Operations Gr.

Corporate Planning Gr.

General Affair Gr.

・Engine development
・Airframe development

・Facilities maintenance
・IT Systems support
・Experiment support

・Spaceport
・Manned mission
・Legislation

・Business planning
・Public relations

・Accounting
・Human Resources
・Recruitment

Prof. Mizukaki, Tokai Univ.
Combustion Analysis

Prof. Endo, Hiroshima Univ.
Combustion theory



Players in the Commercial Space Industry
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（Word）

Sub-orbital

②

③

①

Whittinghill Aerospace LLC 

Orbit insertion
Transfer orbit

（Space Mining）

P2P
Transportation

④



Images of various Spacecrafts (Overseas companies)

11© BlueOrigin

© AIRBUS

© Virgin Galactic Stratolaunch Systems©

© SpaceX/CrewDragon© SpaceX/Starship

© Dassault Aviation

© Reaction Engines

© SpaceX/F9

© SierraSpace



3rd Target

500～600km

Small satellite orbital insertion
Orbital flight

Manned 

Our Target Businesses

Earth 12

Hypersonic transport

2nd Target

Intercontinental flight
(P2P flight)

1st Target

Unmanned

Sub-orbital flight



Business Start-up Tactics / Business Development Path
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Flight Style Unmanned Manned
1) Sub-orbital ・Micro gravity experiment

・Sub-orbital Space tourism・High Altitude Atmosphere 
Observation

・Hight speed FTB

2) Orbital ・Small satellite orbital 
insertion

・Orbital Space tourism

・Space Hotel

3) P2P
・Cargo shipment

・Personnel
Transportation

Space Port ・Testing site

・Commercial site・Collaboration with 
businesses

X09

X10
5. 6.

3. 4.

2.1.
X07-80 X08

Focus on “manned” and proceed with green arrow 2., 4., 6.

Starting with the “unattended Unmanned” sub-orbitals 1.,



- Take off
- Cruise climb by Jet thrust

Apogee
(Alt. 80km/262kft)

- To spaceport
- Gliding /

powered flight

Engine shutdown
（Alt. 50km/164kft)

Ascending by Rocket 
thrust （Alt.15km/49kft)

Re-entry
（Alt. 30km/98kft)

・Apogee : 80 km/262kft

・Total Flight Time : 90 min

・Total Time in μG : 4 min

・View : The Earth

Sub-orbital Space Flight Profile
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Planet Earth seen from the altitude of 100 km
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Image of Our Suborbital Spaceplane
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- Horizontal takeoff and landing
- Fully-reusable winged vehicle
- Original concept engine (Jet/Rocket)
- 5 participants, 1 crew, 2 pilots



Competitors and Comparison

- In 2004, A small startup succeeded in manned space flight and won the X Prize. 
- In 2021, Virgin Galactic and Blue Origin began partial commercial operations.

17Rocket type Winged typeAssumed Exchange Rate:
1 USD = 100 JPY



Market Analysis
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Research by Futron Corporation in 2006

$250k/person

Assumed Exchange Rate 100 JPY = 1 USD

$50k/person

Global market： $1.0B to 2.5B (estimated)

$162M/yr

（650 people/yr)

$544M/yr

（13,600 people/yr）

US market



Market Analysis provided by ＮＳＲ （2020)
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NSR

Suborbital

Orbital

$2.78 B



Primary area: Profit-making mechanism
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Net sales ＝

Price ・・・ $300k/person

× Passengers   ・・・ 5 persons/flight

× Flights           ・・・ 218 flights/year
(4 spacecrafts in operation)

× Flight occupancy rate ・・・ 92%

First year of operation: 30 passengers; Sales $9.0M

Fifth year : 1,000 passengers; Sales $300M

※ Market trends will be taken into consideration for pricing.

We aim for 10% of the global market, focusing on 
customers in Asia
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- Bringing space closer to us, moving forward to

realize peaceful and prosperous society.

- Be a wing that bridges Space and Earth.

Technical and Business Alliance for Space Transport 
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Capital Alliance

個人投資家 複数
Multiple 
individual investors



Universities, Research institutes

OEMs
Parts suppliers, Manufacturers
Software developers

・Flight operation

・Daily maintenance

・Ground service

【R&D】 【Manufacturing,
Maintenance】

・Japan Meteorological Agency

・Universities, research institutions

・Aerospace manufacturer

・ Planning companies, 

travel agencies

・Design
・Manufacture
・Periodical maintenance

(Collaborative research)

(Development partners)

【Operation】
(Planned)

(Planned)
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【Service】

* To purchase existing products for electronic devices and parts 

Customers

Business Scope



Detonation Technology
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Pulse Jet Engine

V-1(Germany)

U.S. Air Force

GE、P&W

NASA/MSFC

Detonation Engine

Original concept
“Jet/Rocket combustion mode

Switchable  Engine”



【Reference】 Engine Classification
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Aerospace Engines

Oxidizer

compression method

Compressor

reciprocating 
engine

Gas turbine
engine

Ramjet engine Detonation
engine

Rocket Engine

Air intake

Forced compression Reaction Compression
(Combustion wave 

compression)

Natural compression

Piston Compressor

Onboard 

出展：『ザ・ジェットエンジン』 出展：『よくわかる航空工学の基本』

出展：宇宙情報センター ＨＰ

出展：車ＦＡＮ ＨＰ

【 Continuous 
combustion 】

Liquid

Solid

Hybrid

【RDE： Continuous 
combustion 】

【PDE： 【 intermittent 
combustion 】

【 intermittent 
combustion 】

【 Continuous 
combustion】

PDE：Pulse Detonation Engine
RDE：Rotating Detonation Engine

【 Continuous 
combustion】

Jet engine

Rocket
engine



Key Concept：Jet/Rocket switchable technology

Detonation engine features: Uses detonation combustion and can 
switch from jet to rocket combustion and vie versa, depending on 
atmospheric conditions.

Air rich

15km/49kft

Altitude

0km

[Jet mode]

Jet mode
25

（Pulse Detonation Engine : Patented in 2012)
（Rotating Detonation Engine : Patent application in 2022）

100km/328kft

Combustion
mode switch

Air lean
(Near vacuum)

[Rocket mode]

Combustion
mode switch

Rocket mode
Detonation

Detonation

Jet/Rocket combustion mode switchable engine
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Key Concept：Jet/Rocket switchable technology



Key Technology：Demonstration of Testing
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ロケット燃焼モード ：プロパン x 酸素 （m = 160 g/s）

ジェット燃焼モード ：プロパン x 空気 （m = 165 g/s）

Rocket combustion mode

Jet combustion mode



Competitive power ↓Benchmark
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Exchange rate assumption
1 USD = 100 JPY

VTVL：Vertical Launch and Vertical Landing, HTHL : Horizontal Takeoff and Horizontal Landing



Competitive Edge
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1) Safety improvement

2) Lower production and operational costs

3) Expandable

・Able to abort at any phase of flight
・Able to hold and perform go-around
・Able to keep flight permitted area, divert to another airport

・Simple system = Lower production and maintenance costs
・Able to reduce numbers of pilots, maintenance staff, tools 

and spare parts = Reduced maintenance costs
・Specialized airport not required = Lower operation costs
・High efficiency engine = Reduced fuel costs

・For multiple purposes



FY 2017 "JAXA Open Lab Open " adopted projects （Feasibility study phase）
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Collaborative Research Implementation System

Background and Outline of Joint Research

Business development after completion of joint research

Research Representative： PD AeroSpace LTD
（CEO Shuji Ogawa）

Researcher in JAXA： Aviation Technology Division
（ Propulsion Technology Research Unit ／ Hideyuki Taguchi et al.）

Suborbital spacecrafts, which are being developed by various
companies for applications such as space travel and nano-satellite
launches, are typically equipped with separate jet engines and rocket
engines, or with the same vehicle. However, the use of two different
engines or two different airframes results in a complex and expensive
system.

PD AeroSpace has the technology and knowledge to develop a new
concept engine that switches between jet and rocket combustion.

This joint research will utilize the hypersonic engine technology
developed by JAXA, which can operate at Mach 5 from takeoff, to
complement the design of the jet/rocket switchable hybrid engine and
present the feasibility of a suborbital spacecraft with improved
reliability and safety while reducing operational costs.

The jet/rocket switchable hybrid engine and suborbital spacecraft
technologies are expected to be applied to future reusable space
transportation vehicles.

By utilizing the spaceplane system to be created, we aim to
develop services such as suborbital space travel, provision of
observation and experiment environments, manned/unmanned
microgravity experiments, and nano-satellite launches.

JAXA
Operates at Mach 5 from takeoff

Hypersonic engine technology

Joint research results
Presented the feasibility of a suborbital spacecraft reaching 

an altitude of 100 km with a jet/rocket hybrid engine.

PD AeroSpace LTD.
Jet/Rocket Hybrid Engine 
Technology, Unmanned 

Aerial Vehicle Experimental 
Technology

Aerospace 
Development 
Applications

Reusable Space Transportation Suborbital spaceplane

Private Business

Design study of suborbital spacecraft applying hypersonic engine technology



Development Roadmap
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Up to 2017 '20 '23 '30'18 '19 '21 '22 '24 '25

X07 Apr. ’24

FTE4n (X09)

[Next
Generation model]
X09 PEGASUS-X

Spaceport development

【Suborbital UAS】
X06, X07

（1st sub-obi Flight)

PDE 
(Rocket mode)

PDE
(Jet/Rocket

mode switch)

【RDE】
FTE2n Series (X06)
FTE3n Series (X07)

X03A

Auto Pilot

X02A, X04

FPV, Long rage

FPV,
Tracking device

Radio com. 200km

【Engine】

【 Plane 】

[Manned system]
X08, PEGASUS

FTE5n (X08) X08  Jun. ’27

Based on Unmanned technology
To upsize and to advanced

（1st suborbital Flight)



X-Planes and New-type Rocket Engine

X01（for Demonstration） X02A（for High-speed flight）

X03A（for Autopilot）

X04（for FPV）

PDE-R
(for Combustion mode switch)
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FPV : First Person View

PDE : Pulse Detonation Engine



Switchable Jet-
Rocket mode engines

Technology Demonstrators
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PDAS-X06 PDAS-X07

Fuel・Oxidizer tank

Avionics Elevon

Rudder

FPV front camera

Pitot tube
Pitot tube

Gas turbine engine

Phase1 Phase2
Gas turbine 

engines
Rocket mode 

engine

※Rocket engine to be 
added

PDAS-X06

PDAS-X06



Flight Testing
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Maintenance in Hangar Entry to Commercial airport

Ground Control Station
（Radio Communication System） Inside of GCS（Cockpit System）
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Spaceport Business

・Development site

・Operation site
※ Japan and Overseas
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■Main points of the Memorandum of Understanding (MOU)

1. To begin application process to fly its experimental plane through the FAA of Commercial Space.

2. To establish a US business entity and engage in a development plan that identifies a physical
presence in Colorado.

3. Promotion with cooperation and support.

4. To develop and establish policies and procedures that will promote and sustain a market for
commercial space operations, including facilities, services, and operations.

Branches to be set up in the US, working in 
coordination with entities such as CASP, 
Colorado state government and industrial 
associations.

Press release

Dec. 2, 2020

Spaceport Business/ International Cooperation: CASP (Colorado, USA)



Spaceports in United States
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Currently 14 Authorized Spaceports



Spaceports in Japan
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Taiki, Hokkaido

Oita

Kushimoto, Wakayama
Shimoji-island,
Okinawa

Currently 4 Active Spaceports



Wakayama Pref.
(Old Airport)

Okinawa Pref.
Shimojishima airport

1,300ｍ

3,000ｍ

USA / Colorado
CASP

2,400m x2

Ground testing site
(Planned)

Ground/Flight testing site
US site→

(MOU contracted)

GT : Ground Testing, FT : Flight Testing

Aichi Pref.
（Hekinan）

R&D
center

Testing Sites / Locations



Spaceport Asia
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[ Shimoji-island(Shojishima) 
airport ]
- 320km from Okinawa island
- 3,000m x 60m runway
- Fully equipped air traffic 
management facility

- Wide civil airspaces on North
and South corridors



Spaceport Development (Spaceport Asia in Okinawa)
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Aerial images courtesy of Mitsubishi Estate Co.

View from north

View from south

[Shimoji-island: a Gateway to Space]



Summary of Spaceport Businesses
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1. ”Spaceport”

To utilize Shimoji-island(Shimojishima) Airport as a takeoff and 

landing site for winged space craft (spaceplane): a Spaceport.

2. Two phases
1) The project will be developed in two major phases.

Initial phase: Flight testing of our experimental aircraft

2) Operation phase: Attracting companies from Japan and overseas

3. Four kinds of Services
1) Flight testing

2) Tenant

3) Training program

4) Tourism



Spaceport Asia / Hangar１ （for X07)
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Spaceport Asia / Initial phase Hangar１ (for X07)



Spaceport Business Consortium
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https://www.spc.pdas.co.jp/

Spaceport Asia Business Promotion
Consortium

https://www.spc.pdas.co.jp/


Spaceport Asia / Business Promotion Consortium: Members

46※抜粋



Non-development services: Training programs
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Space Tourism Preflight Program
Micro/super-gravity training, medical checkups for space travelers, 

and programs to learn about space travel



Aircraft 【Aviation law】

【Space Activities Act】Rocket &
Artificial satellite 

Sub-orbital flight
※ Space Activities Act is not 

applicable

Regulatory issues ： Current situations
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→ New laws and regulations 
are needed for sub-orbital

http://www.kasc.go.jp/archive/mtsat.htm
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Domestic legal treatment of unmanned suborbital flights was officially decided
(May 28, 2020)

https://www8.cao.go.jp/space/policy/policy.html

Regulatory issues： Public-Private Council decisions

(in Japanese)

（ “Public-Private Council on Suborbital Flights” has been established）

( A way of thinking organized for the demonstration of an unmanned experimental aircraft developed 
by PD AeroSpace, LTD. )

https://www8.cao.go.jp/space/policy/policy.html


50https://www8.cao.go.jp/space/policy/policy.html内閣府 宇宙政策 政府関連施策 ページ内より 2020年5月28日決定

ArrangedTo be discussed

Regulatory issues： Legal Approach to Suborbital Flights 

Sub-orbital
(unmanned)

Sub-orbital
(manned)

https://www8.cao.go.jp/space/policy/policy.html
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1. Roadmap 2. Consideration of 
target group and IC

3. Organizing Correspondents
1) Public-private council

/ Two working groups

2) Local government 
/ Special national strategy zone

3) Cabinet Secretariat
/ Regulatory sandbox

4. Consideration of response policy
Different policies from 1. through 3.

e.g.)
Introduce government compensation 
programs up to the level of certification

Participants in experiment： A person who accepts 

risk at their own risk (Neither a business nor a 

consumer).

1) Operator

2) Participants 
in experiment

3) Consumer

General ＩＣ

Special ＩＣ

Special IC： The participants in the experiment 

waive all claims for damages against the 

government and the operator

Regulatory issues： Strategies for Human Space Flights

Commercial Space Transportation / FAA (COMSTAC-STANDARD WORKING 
GROUP (SWG) April 27-28, 2016 OBSERVATIONS, FINDINGS AND 
RECOMMENDATIONS (OFR’S)

IC: Informed Consent



List of points-to-be-considered for “Space Tourism” 
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10 themes 20 items

A) Plan 1. Business plan

B) Promotion 2. Promotion

C) Services 3. Service contents

4. Customer Service

D) Ticket 5. Sales method

Sales 6. Sales

E) Flight 7. Flight management

Operation 8. Crew

9. Cabin equipment

10. Craft maintenance

F) Medical 11. Medical

10 themes 20 items

G) Insurance 12. Insurance

H) Law 13. Law issues

I) Spaceport 14. Construction

15. Facilities

16. Operation

17. Other sites

J) Spaceplane 18. Development

19. Docking

20. Mass production



Future Schedule

53

・ Elemental technical demo. of UAV by Oct '17
・ Jet/Rocket mode switch demo. by Oct '17
-----------------------------------------

・ Manned Sub-orbital space flight by Jun '27
-----------------------------------------

・ Service in of space tourism by Mar '29
-----------------------------------------

・ Unmanned Sub-orbital space flight by Apr '24
-----------------------------------------

・ Long-distance remote-control flight by Jan '23
-----------------------------------------

・ Mass commercial production by Sep '29
-----------------------------------------

NOW



X08 PEGASUS

Dec. 2026 Oct. 2028

32m 32m

RDE （Jet/Rocket switchable hybrid）
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80km

8km
X06

X07-80

May 2022 Feb. 2024

PDE

4.9m 8.3m

UAV

Start of commercial flights：Mar. 2029

Milestones going forward

Altitude

Body length

Scheduled
First launch 

Engine types
Jet engine

Development 
objective

Technical 
demonstration

Manned flight
demonstration

Suborbital
demonstration

Commercial flight

Manned Space 
Flights
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Japan Government (JGO) 
the Next generation space program

Development of a high-frequency shuttle 
space flight system 



Government of Japan’s New Roadmap
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New
Government plan
(High frequency shuttle  
type)
https://www.mext.go.jp/content/20210622
-mxt_uchukai01-000016127_2.pdf

Required technologies are same 
as PDAS's development targets

⇒ To adapt national project

Innovative future space transportation systems roadmap 22th.Jun. 2022 

Previous
Government plan
(Vertical launch type)

Type A

Type B

https://www.mext.go.jp/content/20210622-mxt_uchukai01-000016127_2.pdf
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1.

2.

4.

＄500 K

＄100 M

＄50 M

＄15 K

2022 2045

GOJ’s New Roadmap (space transportation cost targets in 2045)

Transfer mode Market unit price

＄37 K
/person

＄20 K
/person

＄8 K
/person

＄10 K
/person

Percentage of total market

Ground to 
Space Station

Orbital

Sub-
Orbital

Total market size will be $140 B

3.

$42 B

$20 B

$19 B

$57 B



GOJ’s New Roadmap vs PDAS's Roadmap

R&D plan on Technology driven

'Space tourism price : $80k'

2040
R&D plan on Market driven

'Space tourism price : $8k'

Back casting

Front casting

To make the 
business viable

To satisfy 
performance/ 
cost/frequency

Technology

2022

Time

Now

Input package

「Image of 2040s Space 
industry by GOJ」

Output

「Image of 2040s Space 
industry by PDAS」

The World 
20 Years 
from now

[ 2 approaches ]

Forecasting 2040

Business expansion

Business 
consideration
2029 : $350k
2028 : IPO



Study of System Types
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System D

= SSTO
+ Transfer Vehicle

- The level of technology from the current status (technological issues)

- Maximization of effect *Consideration of targets around 2040

- Consideration for existing technology/industry

Judging from these viewpoints, it is appropriate to aim for System D first.

Our proposal :

Prioritize SSTO 
development in JPN.



Our proposal to Gov.
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Moon

100km

600km

30km

① Inter-orbit

② Orbital

③ Sub-orbital ④ P2P

380k km

Spaceport A Spaceport B

Space Station Space Station

Gate Way

TV

TV

（① SS-SS)



Long-term Objectives
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High alt. 
observation

μG flight
(Flying test bed)

Spaceport

Altitude 100km

Hypersonic
transportation

Point to Point 
flight

Orbital 
launch

Space Transportation Constructions

Air launch

©Bigelow Aerospace

Space tourism

Space mining


