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Abstract: In order to study the mixing and explosion characteristics of liquid oxygen and kerosene, a partial confined space test
system is established to simulate the application scenarios of the launch site and the tests are carried out. It is demonstrated that when
liquid oxygen and kerosene are discharged and mixed at the same time, the concentration of kerosene and oxygen increases at first and
then decreases. When kerosene temperature is 65°C and ignition excitation is 5.9J, even if liquid oxygen leaks, the ignition and
explosion condition are still not reached at the measuring points arranged above the liquid level. In the test when the kerosene
temperature is raised to 80°C, explosion occurs when liquid oxygen is released only for about 20 seconds. At ignition time, the

concentration of kerosene, oxygen, and nitrogen are 1.31%, 40.05% and 58.64% respectively, and the ratio of kerosene concentration

to oxygen concentration is 0.033.
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Fig.1 Schematic diagram of test system
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Tab.1 Liquid oxygen and kerosene test parameters

e ﬁiﬂa}i/ VIR iﬁi’fwﬁﬂjﬁ% TR ﬁ);/)?ﬁé
m J#/°C (kgs™ /s /]
1 0.123 80 3.4 3.6 ARk
2 0.123 80 3.4 36 ARk
3 0.123 80 3.4 360 ARk
4 0.123 65 — 0 5.9
5 0.123 65 3.4 30 5.9
6 0.123 80 34 30 5.9

2 GRS DR
2.1 RELHERLRLE

BRI I I] 4 s I 20 Stk H VBCSRG, AS (R HE SO 18]
NIl SR EZSEEACI A 3 s, Ll
WA N TR 3.6 s, AL R B G



54 3]

N BEMAE A, B b5 i 28 SR ETE 10 s
I ZIFFAE BT, R, e AT, RS A
MZESAEZ RN NAFAEIREE S 2, BRIV PR O
ZEARUR P B v, T T O R B B, IR VR
I, VAR OB R B B 2R B H, AATT
A 00 Ak PR R 28 AR BE BT, 15 s I 220 B U A v 2
SIRFEIE B R, S VT BRI ) LA A e 94 FE Bt v
22]0.6%, FHM A TIKRELI N 20%. LRSS
BOE R EAT, I AR R RIR R T iy, B AR
SR IR BRAR, 20 s I Z0) 14000 55 580 SR B IA 1 o
I E 20 28%,  AH NI 28 SR FEEFE 2 0.53% . M
B RIE T ER], RESRILSREIRESER, 1#
I A5 AL R FEAE 20 12 s ZIBNIA 3 7 e /ME, 140 25
R ARPE 225 °Co MU AR FE M T 2, T
W3R LLER: THL2d, 45 s B %I 140 5 Ak K
MAERIRE R 2 1.6%, MHNIASIREN66%; 1.
B3 H 90 s B 2] 1 AT A v 2R SR B &
1.8%, AHR TR N 84%.

207+ iy 6 T=40s

1.6

1.2F

0.8F

TR /%

0.4

0

04 20 0 60 80 100
Hif 1) /s
a) PHmZERURSE

100144 7 66 T=40s

80

60 -

EHRE /%

20

04 20 40 60 80 100
Hif 1) /s
b) ARHSE
3 AEHEHBETE T 10 S mESIKRE SE5KE S
R ERERT A T LT b

Fig.3 Comparison of kerosene vapor concentration, oxygen

A

concentration, gas cloud temperature with time at

measuring point 1 under different discharge time conditions
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Fig.4 Change rate of gas cloud parameters at measuring point 1
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Fig.5 Variation curves of kerosene vapor concentration and
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