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Stable Combustion Characteristics of Ducted Rockets
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Abstract: Ducted rockets are one kind of ramjet engines. Ducted rockets can use the oxygen in the atmosphere of Earth. When the
flight altitude of the ducted rocket changes, the secondary combustor pressure changes. Therefore, the high temperature volume changes. The

high temperature volume surrounds the metal particle and holds the flame in the secondary combustor. The purpose of this study is which

metals can maintain the high temperature volume. As a result of the experiment, Magnesium (Mg) is easier to maintain the high
temperature volume than Aluminum (Al) ,Silicon (Si) or Titanium (Ti) in the air.
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Figure 1. Fundamental structure of a ducted rocket.

Ty Raly MEI—RIRBERS, UIRBERR, o
AV =R L—F—, FREHEEE, —k XL, K
J ANV, ZELEHAANORER ST D, —RIB bR
CEREHBRIT A 2 AR L, TUBRBERRIC IV T, R
BIZ LY FIR, A S22 8 BRBRE R T A SRS
SIVRBET D, RBET AN k) AV L0 SN D
ZeTHEI Ty Ruly NI EESH. W

ZU Ty Raly MMIEE#E & ORRBEE ik s <
DA OAL SRR KRV 2358 < T IRIRBERRIN TIANBE L
TV D AR ZWINT 5 L0 e ) om) B3 AT
BETH 5. T 545 1% Aluminum (Al), Silicon (Si),
Titanium  (Ti), Magnesium(Mg)/3 % z T\ 5. L
L, REIZL > CREENDET D7D ZIRIRBERR
WIZIRAT 22K EN BT 5. Tablel DX 5124
BRI T DIRBEEFE I XE SN L - THRAe 5. Tablel Hiz

D n I TRBEHREEE T H 0, 1214K, #IHPRI 128
30um THESNTETHS.

Table 1. Burning rates of the metals. (1214K) @I

ate ) S 02 | 04 | 05 |

Metal nams [MPq] | [MPg] | [MPa] | [-]
Aluminum (Al) 0.018 | 0.022 | 0.032 | 0.48
Silicon (Si) 0.023 | 0.029 | 0.032 | 0.30
Magnesium (Mg) | 0.048 | 0.050 | 0.051 | 0.052
Titanium (Ti) 0.024 | 0.028 | 0.032 | 0.24
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Figure 2. High temperature volume.
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Figure 3. The relationship between dP¢/dt in the secondary
combustor and the flight altitude. (Mach 2)
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Figure 4. The relationship between Vy/Voand n at each
altitude.
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