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- Vehicle Design
- Mass Characteristics
- Flight Profile
- Economic Performance
- Benefit Performance

» Requests from Audience for Future Lectures
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General
Goal of Today's Lecture s

»You will learn about details, pros and cons of a typical orbital rocket for
space tourists.”
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Introduction ’
Scenario with representative RLVsS No. 9

Step 2: Suborbita

Operation

Optimized
Period

Step 1: Public Awareness

Diverse Projects
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Kankoh Maru Plus Concept

modified
specifications




Kankoh Maru Plus Concept
Vehicle

(Kawasaki)

BN TSR

(Kawasaki)




Kankoh Maru Plus Concept
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Design and Mass No. 15
Cockpit -~ 1 ™ Subsystem Total Unit
9o N

Cold Structure 10,4 Mg
Hot Structure 3.9 Mg
LH2 Tanks 8,9 Mg

LH2 Tank
LO2 Tanks 41 Mg
Equipment 8,0 Mg

LOX Tank |
Engines 13,5 Mg
Sustainer | Recavery 14 Mg
Enane DRY MASS 502 | Mg
Booster Payload 5,0 Mg

Endi

nane Propellants 494 9 Mg
5 18m - » TAKE-OFF MASS | 550,1 Mg

(Isozaki et al.)
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*Elas EE No. 16
Cockpit /1 ™ Subsystem Total | Unit
0o N
e
Cabin —/- r']1 Y Cold Structure 10,4 Mg
s Hot Structure 3,9 Mg
-
LH2 Tanks 8,9 Mg
LO2 Tanks 41 Mg
Equipment 8,0 Mg
p Engines 13,5 Mg
[
Susmine\r,'lllr'J_. . Recaovery 14 Mg
Enane --L\:[L‘ DRY MASS 502 | Mg
| Payload 50 Mg
Propellants 4949 Mg
5 18m - N [TAKE-OFF MASS | 550,1 Mg

(Isozaki et al.)
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Kankoh Maru Plus Concept
Passenger Compartment Design No.17 w80

Entrance Door Stewardess seat

Cockpit Galley

Airlock Gallay

Pilat seat . )
Microgravity
B . Amusement
Microgravity Space
Amusemant

Space

Passengerseat

/ Suairs

Passenger Seat
UPPER DECK Mangggman

Campartment

LOWER DECK

(Isozaki et al.)
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Kankoh Maru Plus Concept
Ascent Phase

Begin End Pitch Rate - 250 3
Phase Deseriplion E
S s s vl [|E pal
@ 225 o ]
0 |Liftoff {Begin) 0 [V} 2 / \ g
= < =
1 [Vertical ascent 0 17 = 200_ BO0O +
2 |Pitch rate 17 38 09 1755 E - . 7000
3 |Gravity turn 38 242 - 3
150 T : G000
4 |Pitch rate 242 330 06 |
5  |Low Eanih Orbit (End) 330 86 400 . 128 ( 5000
100 l \ 4000
75f / ‘-\ 3000
50 3 / 2000
259 1000
0¥ - 0
0 50 100 150 200 250 300 350
Time [s]
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Begin End Pitch Rate — 250 3 10000 =
Phase Description Is] 5] Iis] E 3 _/I']\ W __E__
‘w 2257 —e—Thnst [ 9000 5
0 |Liftoff (Begin) 0 0 § 5/’ \ L e g
= < =
1 [Vertical ascent 0 17 = 200_ BO0O +
2 |Pitch rate 17 38 09 1755 E - . 7000
3 |Gravity tum 38 242 = 3
150 T : G000
4 |Pitch rate 242 330 06 |
5  |Low Earth Orbit (End) 330 86 400 . 125 ( 5000
100 l \ 4000
75f / ‘-\ 3000
50 3 / 2000
259 1000
0¥ - 0
0 50 100 150 200 250 300 350
Time [s)
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Simulation
Optimized Launch Rate No. 21

70

T & 7
@ Break-even Point
HROI

60 41 & Average Total Launch Cost / 6

50 /I 5

N\

Ave. Total Launch Cost [M$/flight]

“ .___/"" 4
N 3

Break-even Point [years] or ROI [%]
.\

20 ~ 2
Negativ influence due to Limited due to infrastructure
non-performance of problems suchs as fuel
+Economy of Scales" effect

Launch Rate

—rTT T ———+ 0
1500 2000 2500 3000
Launch Rate [flights/year]

‘ Optimized ‘ production etc.
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Simulation
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Benefit Performance

Benefit of all Sub Objectives No.25 v ¥
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Current Tests
RVT — Reusable Vehicle Test

(JAXA)

Current Tests
RVT — Reusable Vehicle Test

(JAXA)
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