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Abstract: The status in FY2022 of the Japan-Germany joint project on sounding rocket

experiments of cool flame dynamics is presented. The flight model of the core experimental

module, DCU2 and GSE had been manufactured and assembled. It is ready to step into test phase.

The critical design review on the entire module, TEM2, consists of DCU2 and support systems,

had been completed in November ‘22. Numerical investigation has been done along with the

module developments. Droplet interaction during cool flame oscillation is quantified with a newly

developed deep-learning based analysis technique. Cool flame propagation through droplet array is

found to occur in two distinctive modes, that are transport- and reaction-controlled modes.

Key words, Space experiment, TEXUS sounding rocket, Droplet ignition, Cool flame

1. [TL®IZ

0y R UrRT F R =g VTR
SN DEZERBEC T 2 e & LT, MalE
FThHDIRERL 7D B I8 Rk« BRBERRED A S
TETWD. 205 5H, KROEHBFBEIEEA
WZBIb D Tk OFA L ZOENZEEIZ B 5 i
T5ZEEAME LT, JAXA & DLR OEEH S
HObE, ISAS AZ/NARGHE | PHOENIX-2) 70y =
Jhe 2019 FEIVFEfEL CTE/=. 207 By =7MCIE,
TELBRIR 2 B i S 7 AR O R % v P L2 AL
TR K REET DIBFEZ TR~ D2 b2y,
TV T EBAIRBED 2 ANER L E M A A AT HE
ETHIEEBRELLTWD. Bl FR 2 T G e R8T
DT 5t M 2 T EBR AL CTHY, TEXUS
By e O NEDGEFRIHT 5. ZhvET
BT - BEEE OB E, THBLIOT —H#IL
EDOTDDOMEET VI I —ar FEhi, &6
WCE BB D AT IV AR OT- 0 OF -7 FIEBR %
HEDTE NS, AHIETIX 2022 4 EOER IR
D,

2. FEBRILEBR S

2022 A W, TEXUS-59 5% T 2023 FEHE DT
FEMEEL, ERIEERRAED . S E IR
AR IRIE, BUHIRZ2ES70% DCU2 (RIS BE

4E18) & GSE (M 308458 OBAF A H AT, unlrvh
ISR E (BIR, W15, BRI E %) 281
YRS LTS, DCU2 (37T AT VO RUE T
EITo7- (K 1 28D, vry M SR %S & B R 1E B Al
BFRTOA=NLEHEBLIO TIM 2FEjiL>>F045b
V2TV, I JE /1728 Ol R ORERBREZ R Y
ENTHEZ, 11 A 9-11 BIZHARRZPZAE TZERICT
H A [ Coxf i ¢ o> CDR & i L7=. CDR T/ DCU2
O FERE B EO T BB E X, TRD, ORD, Y7
IN—RY 2T A F—T 2 — ADFER T AT -7,
AL E 2R (TEM2) LU CORSIEAERR LT, T

Fig.1 FM of experimental module, DCU2, with GSE
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Fig.2 Trajectory of cool flame oscillation on phase

plane (left, Red: Single droplet; Green/Blue:

outside/inside of droplet pair) and amplitude

distribution of temperature oscillation for a
typical droplet-interaction mode (right)
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Fig.3 Cool flame propagation through droplet array
(distribution of CH,O mass fraction,
upper: transport-controlled case;
bottom: reaction-controlled case)
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