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Development of a LOX Vaporizer for an Altering-Intensity
Swirling Oxidizer flow type Hybrid Rocket
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An altering-intensity swirling oxidizer flow type hybrid rocket was proposed to improve low fuel regression rate and O/F
shift problem. But if LOX is used for oxidizer, to vaporize it is necessary to keep the swirl intensity. Therefore, we proposed
a stirred reactor type vaporizer. In this LOX vaporizer, methane gas and LOX are stirred and burned, and the generated heat
is used to vaporize the LOX. In this study, we conducted experiments to confirm the vaporization of LOX using a new
developed LOX vaporizer. As a result, LOX supplied to the vaporizer was almost completely vaporized when the i, oy/they,
was less than 80. However, the temperature near the outlet of the vaporizer varied greatly depending on the height from the
bottom of the vaporizer. It suggests insufficient gas mixing, which needs to be improved in the future.

Key Words:

1L i

NAT Uy Fary b ik, IREMO R 2 i F % 4
AT 2HES AT L TH 5, —MRIWIZIE, REBLH & B
Bl AGDLE THHA I NS 25, FEEREIE L CAHED
LA % A 28560, WIERE L BEERBLAIOM A~ A D
CDOLDHLHFET H, "4 7Yy Fary MikE2HV
BT OZEWIE L, KEHEWD T BT 2 %80
hPboTury FATLER) ZEWTES, i, WK
0y MR THEEPERZ ko, BETRIE—-H3E
DA T Yy Fary kE—% Cesaroni Technology
Incorporated # HyperTEK®% X >7z 4 70 v Fu’r v b
DL LT BHABEMORETITONTWE, ZNbsD X
Vo F&FFOHFTTAY Y FOFEET S, DITICTAY
v MZoWTHIET 5.

- PRBER OIRLAI L IRRLD th D Z5E) (O/F-shift)
o BRI BB IR L M > 72 D HE T D3
- AL E LA DR B DA 2D T2 D IRBERIER DMK

SUTNE—=RERTEANAL 7Yy Fury bogA, [E
BRI X — FERE I BREESED IO T T B, B—
FEBESARE L 25 2 T, BEEmEEREm L, BRI E
THMET T2, 728, BERREEERATE, ok
9 IR REE OB IC X - T, BRRIRR IR T 5. ¢
Tbht, BREEEREOHRICECELA L BB TH
Z0F b¥HT L& &b, ZOBRE OF-shift &9,
OfF-shift FAET 25 L u/r v + OMERETH H 2Rtk
RO C* L 2T B, WA O/F %2 Bl i o3 LT b BhBE
LI ONT C*BET T 5728, OfF-shift iz A 71 v

Hybrid Rocket, A-SOFT, LOX vaporizer

Fuasry b OWEBETORRKE 2> Tn5,

FBRLZ7T Ay FORERE LT, BAARICERZ
5.2 %2 8T, BB ORGREORMLELA & ko’
ARIEESE 35 (SOFT) 28BS Ic L hEREI LY,
ZOMFRIZE Y, BEANCEBNRE 2210 5 2 & TR R
WESEMNT 2RISR INTWE, 2 OB {LATREE D
MEERID, N7V Fuary b= 77 0—7
X, BALHIOEGIHA v 7% ERBIAL v 27 Y %
iz, 2204 vy =7 % OBVANERLZHE T2 LT
JelnlsgfE % 2L &4 % Altering-Intensity Oxidizer Flow Type
(A-SOFT) A 7V v Fa’ry FZREL 7. Fig.1 12 Z O
ZM%ZRY, A-SOFT &, Rl 2Bl & W7o
MEDWEREZEZ L LT, F* v \—HNOREREE 22
L, BEHREEZGIMT 2 2 &8 TE S, Lo T
A-SOFT (iR I IRBHRIREE 2 2 2 5 2 L CRER &
ZHIFIT A ETE, OF V7 F2WET B ENTES
tEZons,

Chamber

pa—

Axial Side

LOX vaporizer
Liquid Oxidizer T Ea
Tank _|

Swirl Side

Fig. 1 A conceptual drawing of A-SOFT.
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Fig.2 Schematic drawing of LOX vaporizer.
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Fig.4 Schematic diagram of experimental equipment.
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Table 1 The experimental plan.
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Fig.10 Temperature history.
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