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DES total view



The Detonation Engine System Flight Model (DES—-FM) of the S-520-31 souding rocket was completed. It 6
was confirmed that 530 N of thrust and 1.5 m/s? of flight acceleration could be achieved by RDE operation.

Mass flow rate 180 g/s

Equivalence ratio 1.2

2 or 3 waves
detonation mode

Plenum pressure
0.4 MPa or higher

DES-FM Temperature

Combustion pressure

0.23 MPa
. /
RDE operation g
thrust 530 N h Flicht pass
Digital camera Analog camera  acceleration 1.5 m/s? ght P
(RATS recovery) (Ku-TV telemetry)

Goto et al., Journal of Spacecraft and Rocket, 2022, published online



Environmental tests (dynamic balance test, vibration/shock test) and combustion test were
conducted to confirm the soundness of the system. High—pressure gas filling equipment (crane,
balance, manufacturing) was fabricated to enable gas filling at the launch site.

DES Weighting tool

Mass
measurement
formation

Gate type crane

DES

High—
pressure gas
filling
formation

D/B test vibration/shock test

Mobile high—pressure gas facilities

Completed D/B The soundness
High pressure gas filling equipment (crane, balance, manufacturing) At

adJUStment fOI' Of the DES the Shiraoi test facility, we actually operated the equipment and
DES alone. structure was confirmed its function.

confirmed.



Detonation
Engine
System
(DES)

JAXA Sounding Rocket S-520-31



Launch of JAXA Sounding Rocket S-520-31



Second stage separation l

Analog Camera Movie
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Digital Camera Movie
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The first rocket sled test of RDE toward practical use

C,H, cylinder

5 inch gauge rail

!

/

N, cylinder

O, cylinder

pre-detonator

/

T

rotating detonation engine

RDE rocket sled
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sled test

The sled test succeeded, the sliding length was 70 m
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