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Abstract

JAXA/ISAS has worked out a conceptual design of reusable launch vehicle for sub-orbital sounding missions,
called Reusable Sounding Rocket (RSR). The RSR adopts a clustered propulsion system which is composed of 4
pump-fed rocket engines using LOX/LH2 as propellants. Each engine has the thrust of 40 kN at sea level and
should have advanced features such as capability of continuous throttling from 40% to 100% thrust, reusability of
more than 100 flights, easy inspection for short turnaround time within 24 hours and so on. In order to mitigate the
risk of engine development, the technology demonstration has been initiated. The design concept of the RSR
engine and the current status of technology demonstration are presented in this paper.

1. IXC®IZ

FE RN N (K128 1, TEIe S NE 2 Ao KRR 720 QN TEL 7o MR-ATHS S O F)
FTEHEALIZ R, HEROK 5 - BREZELR 0 7 B0y NI ) EBRBR B D i A M DL &0 12, THHE ke
AT LREGEHAN OB G LOVE SRR U H 0 F23E 12 XD, FHft o AN AR 2 F 5 1T
U AT LOEBULELR TR OB S - FEFEA B TH D THL.

JAXA FHBFOFEIT I, EH AT L% A FANZAE 8Ly hO FZBUZIBWTYAZ D@
B AR 3572012, Bl 7Y 27 MNZBITA7 = —X A Y OIEENELC, Wk 22 A48 10 T H
B MEREIES Y=/ D D) 2Bk LT, 2O—EL TEBL COBFEHE BNy b P
W P NCHONWTUL, IO RS T L — 72T SET V0 DML ERERER EB T, @ED
FNRSROH T 72 TREEDIANTE =D UG E T o7, BREFE TR, a0 R — R Ml &PATL CRBRER
O B FHa D, FRk 25 1A 121%
2 — CORBRB N T
L7z, A5141F, Pk 254 3 A DOk iRk 3
S —NAN T HRERER 2 B U0, R KSR
B =R TR, =PV AT LR
BERBRA TR 25 FFREERETIZE M T ET
L. A|TIE, FERBHIE kv
WZOWT, TPV OE 2 T BLOEHE
SRR &2 D OV THE 5.

T

1 6 BHe k(A A=)

This document is provided by JAXA



2. BEERABEe vy BX R DU E

ey MR %Iy 2a 25K
FEAE LI R Ay MR 53y v ar Bk el U|ml
g, HIERKC - BRSO MU ) R L EORERRERE ] e P
wEoRGoReEnror | |00 ) L LR BRSO
EPBOERE I FOLI S ES [ariosacaciin| o 17 LBz
<V \5- 'Y;S\ * fj‘ ILT B ORER ||
. [F5oLossokmult]| (0 = 1Tt R2(ziRE
[i”é%gl 100km JJ\J: /\ n A Tuﬁt \ &!ﬁrﬁgg%#;;///
| i 5
[~~f=—K]  100kg BA - = H
- T =
[@JEH:X}‘] E)Eﬁ (8'310) @® 1/10 U |I BRS—755oF1R II ? f H;ﬁg/f:&i;fzgﬁ

+
) = iR A
[FEEAM] 100 771 iﬁs’éﬁﬁiﬂl o BuELRGERI0OE | () ~{B—F100kgBLE
- O |Lossem-sazasme
N

[EsapEH] 24 BeRx—2 7570 R

.t'j\

m/

L#ErE] 1-fail Safe

K21, ST VBRORITS =72 o 3 MR T — o A GER R D)

Rt ZZTH, BEAT O NAE I EEKY
PR CORLIZ, =y v ik tk, BERIZSE O EEEREL, 100km LA EO & EICBIET S, ERERIHE TR
??75%5‘%‘ FATIZRATL, B THfT ) — X 77— AN TIBZEL, M KERAI%IC o P FAA KL CREEET

BT, FRUIMELRIT, BALE - B - HEE SR A SIS 21TV 24 BRI ERICIT R LT B

7‘;47% EETD. ZOIIRERAEEZ LR T, =PI MEb A EAERA 1100 M), [8EEE
100km LA k], T—®BEsrsy ), [REEEERE], 124 B4 —2TI7 R 10 5 (X 2 Tl B TR &
LT L7=.

X 3z

I, Iy al ELRGEMELRZE E X, B THREL TOOEBIR B IO P DAL A7~ T

HEHES AT DL T, =P 1 RIS L DBATE R A8 T 5728, 4 Fxr 20 (LOXILH2, #—RAR 7
) MO ENDTUEY AT LR TS, =P 1 ENHELZBRICIL, TP 2Rl Ic 228 1k
S, BA3IEHLINI2 O DNk TH A E TR BITIFET AT AR —NEHA N Ez‘?‘éz}%é F7, =
DUHENE 1 HM720 40kN (i ) 2N BEREA, TEREE PR AR — MNEH D7201T 40%~100%0D IR #i72
HE P TOMEE - mISEARY N TP EEETR D

LOX tank LH2 tank Fins \

1172mm

Engines
Payload (4 sets)
¢ 820mm

Body length 13.5m Thrust (sea level) 40 kKN X 4
Body diameter 2.7 m sq. Isp (sea level) 320 sec
Payload mass 100 kg Mixture ratio 5.97
Gross mass 11.6 ton Engine cycle Expander Bleed
Dry mass 4.4 ton Throttling 40~100%
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