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Research on spontaneous combustion

Of C6H15N and HNO3-27S

Niu Xiaozhe, Bian Dongwei, Zhang Xiaojun
(Xi‘an Aerospace Propulsion Institute, Xi‘an 710100, China )

Abstract: CgH;sN and HNO;=27S can be used as hypergolic propellant in rocket engines. The
combustion capability was studied in this paper. The thermodynamic characteristics were calculated
by stepwise approaching method. It was obtained that the optimal mixture ratio is 4.1 and the opti-
mal sea level specific impulse is 2786m/s at the combustion pressure of 4.5MPa. It is proved by ex-
periment that spontaneous combustion of C¢H;sN and HNO;-27S is feasible.
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Tab.1 Physicochemical characters of C¢H;sN
’ /(kJ - mol™) 4333.8
101.19 /MPa 0.0088(20°C)
/°C -114.8 /MPa 3.04
/°C 89.5 /(Pa-s) 0.51x103%77°C)
/°C 259 ( )% 1.2
/C -6.7 ( )% 8.0
/(g em™) 0.728(20C) Nay 1.4003(20%C)
/°C 249 /(kJ - mol™) -176.9(20%C)
/(kJ-kg™) -1.739(20%C)
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Tab.2 Physicochemical characters of HNO;-27S
' 994.7
/(J-m™h-C)
66.14 /MPa 0.0285(20°C)
/°C -55.6 /Pa-s 2.09x107320°C)
/°C 46 /(N-m™) 0.0274(20°C)
/(g+em™) 1.605(20%C) J-g™ 608.2(20°C)
/J-g™C) 1.91 (kJ-kg™) -2.525(20%C)
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