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» General

» Case Study for Suborbital Rocket
- Design
- Mass Characteristics
- Flight Profile
- Economic Performance

» Definition
- Cost Engineering (Practice VIII)

» Requests from Audience for Lectures
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General

Contact No.3 M oo
Dr.-Ing. Robert Alexander GOEHLICH
Mobile: +81-(0)90 1767 1667
Fax: +81-(0)45-566-1778
Email:
Internet: Keio University

Department of System Design
Engineering

Ms. Akiko FUJIMOTO (Teaching Assistant) Ohkami Laborat
ami Laboratory

Mobile: +81-(0)80-5039-6222 . .
Email: (Space System Engineering)
Office 14-609/14-620
3-14-1 Hiyoshi
Kohoku-ku
Mr. Kenji HASEGAWA (Webmaster) Yokohama 223-8522
Mobile: n.a. JAPAN
Email:
General
Goal of Today's Lecture No.4  “woorer

~You will learn about details, pros and cons of a typical suborbital rocket
for space tourists.”




Hopper Concept IXP
Suborbital Flight for Satellite Delivery No.5 ‘s

(movie)
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Hopper Concept's Suitability for Tourigt p
Modifications No.6  “neBF

‘ Hopper Concept ‘ ‘ Hopper Plus Concept ‘

Vehicle

Payload




Vehicle Design (Hopper Plus)
Outside View No. 7

Vehicle Design (Hopper Plus)
Interior View No. 8
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Vehicle Design (Hopper Plus)
Passenger Compartment (Interior View) No.9 . 87«
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Mass Characteristics (Hopper Plus)

L

NO. 10 oy S8 0

Subsystem Vehicle |Pax Module| Total Unit
Cold Structure 16,8 2.1 18,9 Mg
Hot Structure 12,6 0 12,6 Mg
LH2 Tanks 6,2 0 6,2 Mg
LO2 Tanks 3.9 0 3.9 Mg
Equipment 9,3 1.7 11,0 Mg
Engines 8.4 0 84 Mg
Recovery 2,0 0 20 Mg
DRY MASS 59,2 3,8 63,0 Mg
Payload 0 3,0 3,0 Mg
Propellants 394 0 394 Mg
TAKE-OFF MASS | 453,2 6,8 460,0 Mg




Flight Profile (Hoppet Plus)

Simulation with TRASIM
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Economic Performance (Hopper Plus) .

No. 13

Example: Master Schedule
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Process Name

[1]2]3]4a]5]6]7

11]12]

Pre-phase A (Preliminary)

Idea definition and market analysis

Phase A (Concept)

Tentative selection of concepts

Conceptual design and system analysis

Phase B (Definition)

Preliminary design and system specification

Development

Political restrictions

Insurance concept

Business plan

Development on high risk items

Phase C (Development)

Primary development and test of prototype

System certification

Phase D (Production)

Phase E (Operation)

Phase F (Abolition)

Economic Performance (Hopper Plus) .
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Example: Optimized Launch Rate No. 14
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Economic Performance (Hopper Plus) . N
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Example: Price Strategy NO.15 ‘e
Monopoly |
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Benefit Performance (Hopper Plus) . B.3
Benefit of all Sub Objectives No.16 ‘i @0
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Benefit Performance (Hopper Plus) . .
Contribution of Benefit Indicators to Total Berefit-.>
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Results from Case Study
Promising Steps...
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Definition '.\‘ i

Definition of Cost Engineering (Practice VI 19 et
Case C

» Step 8: Prepare a layout for seat arrangement of an
suborbital tourist rocket.
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