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Abstract: In order to obtain the change law of the physical and chemical properties of high—energy synthet-
ic kerosene (GN-1 kerosene) with temperature and pressure, and to grasp the difference in application character-
istics between GN-1 kerosene and rocket kerosene in service, theoretical calculations and experimental methods
were used to investigate the physical and chemical properties (density, viscosity, constant pressure specific heat
capacity, thermal conductivity, surface tension) change law, safety characteristics (flash point, spontaneous
combustion temperature, ignition point, explosion limit, toxicity), flow heat transfer and coking characteristics,
and ignition delay characteristics, which were compared with rocket kerosene. The experimental data of density,
viscosity, specific heat capacity, thermal conductivity and surface tension of GN-1 kerosene at the highest tem-

perature not exceeding 200°C and the highest pressure not exceeding 25MPa were obtained through experimental
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research. The physical and chemical properties change laws in the range of —40~350°C, 0.1~60MPa of GN-1 ker-
osene were obtained by theoretical calculations, which were compared with rocket kerosene. In addition, the re-
search results also show that the flash point of GN-1 kerosene is 40°C (lower than that of rocket kerosene 74°C.) ,
the spontaneous combustion temperature is 305°C (higher than that of rocket kerosene 225°C ), and the ignition
point is 47°C (lower than that of rocket kerosene 82°C) , the explosion limit range of GN-1 kerosene is 0.44%~
2.9% (40°C) , the acute oral toxicity LD, values of GN-1 kerosene and rocket kerosene are both over 5000mg/kg.
At an inlet pressure of 10MPa, a flow rate of 10m/s, and the inner wall temperature of 480°C, the heat transfer
coefficient of GN-1 kerosene is 14.4% higher than that of rocket kerosene. Under the condition of using GH3128
high temperature alloy pipe, the test section average coking rate at the outlet oil temperature of GN-1 kerosene at
220°C is 4.43 times that of the outlet oil temperature at 150°C. The test section average coking rate of GN-1 kero-
sene in the 316L stainless steel pipeline is 22.3% that in the GH3128 high temperature alloy pipeline. In the tem-
perature range of 970 ~ 1105K, the ignition delay time of GN-1 kerosene is 55.6% ~ 69.3% that of rocket kero-
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sene.
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properties; Safety properties; Flow heat transfer
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Table 1 Parameters of GN-1 kerosene
Parameter Value
Average formula CoHg
Molecular weight 136
Boiling point/C 158
Freezing point/C <-70
Density (20°C)/(kg/m?) 851
Viscosity(20°C)/(mPa-s) 1.248
Critical temperature/C 367.28
Critical pressure/MPa 2.81
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Fig. 2 Density variation of GN-1 kerosene with

temperature under different pressures
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Fig. 3 Comparison of liquid density data of GN-1 kerosene
and rocket kerosene at 0.1MPa and 60MPa
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Fig. 4 Viscosity variation of GN-1 kerosene with

temperature under different pressures
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Fig. 5 Comparison of liquid viscosity data of GN-1
kerosene and rocket kerosene at 0.1MPa and 60MPa
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Fig. 6 Thermal conductivity variation of GN-1 kerosene
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Fig. 7 Comparison of thermal conductivity data of GN-1
kerosene and rocket kerosene at 0.1MPa and 60MPa
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Fig. 8 Comparison of constant pressure heat capacity of
GN-1 kerosene and rocket kerosene at 0.1MPa and 22MPa
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Fig. 9 Comparison of surface tension between GN-1
kerosene and rocket kerosene at different temperature

(atmospheric pressure)
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Fig 10 Explosion phenomenon of rocket kerosene at 75°C
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2F G — 43 2 FNRR 25 T R ) ( Globally Harmonized Sys-

Table 2 Safety performance of GN-1 kerosene and rocket kerosene

Rocket kerosene

GN-1 kerosene

Flash point/C
Spontaneous combustion temperature/C
Ignition point/C
Explosive limits/%

Acute oral toxicity LDsy/( mg/kg)

74(£2.7%)
225(+1.3%)
82(+2.7%)
0.50-5.9(+£10%) (75°C)
>5000

40(+2.7%)
305(+1.3%)
47(+2.7%)
0.44-2.9(+10%) (40°C)
>5000
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Fig. 11 Comparison of heat transfer test results of GN-1 kerosene and rocket kerosene at an inlet pressure of 10MPa and a

flow velocity of 10m/s
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Fig. 12 GN-1 kerosene coking distribution graph under

different conditions (flow velocity=10m/s)
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kerosene under different temperature
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