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Table 1 Basic index of several high density hydrocarbons

and kerosene

Compound RP-3  HD-01 T-10 JP-10

Density/(g/ml) 0.780 0.935 0.940 0.940
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Fig. 4 DC heating experimental system
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Fig. 8 Outlet fuel temperature of HD-01 under different

pressure
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Adaptability study on regeneratively cooled ramjet engine
of high density hydrocarbon

LI Lihan"?, BAO Wen', QIN Jiang', YU Bin?, FU Meng2

(1. College of Energy and Power, Harbin Institute of Technology, Harbin 150006, China;
2. Beijing Power Machinery Institute, Beijing 100074, China)

Abstract: In order to study whether high density hydrocarbon applies to regenerative cooling of wide range
adjustable ramjet, the research status of key indexes and test methods of high density hydrocarbon regenerative
cooling is analyzed. And then in connection with the typical pipe of regenerative cooling, a single—pipe direct—
current heating experimental system was used to test the heat sink and coking characteristics of HD-01 high den-
sity hydrocarbon, with back pressures of 3.5 MPa and 6.0 MPa. The results show that it appears oscillation of the
outlet fuel temperature and pipe thermoacoustic, and abnormal rise of outer wall temperature on the pressure of
3.5 MPa. But the pipe thermoacoustic oscillation don’t occur at the pressure of 6.0 MPa. The outlet fuel tempera-
ture and outer wall temperature rise stably. The heat sinks of HD-01 high density hydrocarbon at 600 ‘C are both
greater than 1.8 MJ/kg at the pressure of 3.5 MPa and 6.0 MPa, and the rising rates of heat sink are not obvious
within the scope of the experimental temperature, it shows that the fuel cracking rates are not obvious within
600 °C. In the heating coking experiment of HD—01 high density hydrocarbon at 600 ‘C for a long time, the differ-
ential pressure during the heating pipe inlet and outlet is very stable, it is never overrun 30 kPa, and it doesn’ t
happen that the pressure rises sharply by coking blockage, which indicates that the coking rate of HD—-01 high
density hydrocarbon is very low within 600 ‘C. According to the results of the heat sink and coking characteris-
tics, HD-01 high density hydrocarbon can meet the regenerative cooling of wide range adjustable ramjet that its
max Mach number is 5.0. To ensure the stable and reliable operation of regenerative cooling of ramjet in wide air-
space and full temperature, design pressure of regenerative cooling must be higher than 3.6 MPa that it is the crit-
ical pressure of HD-01 high density hydrocarbon, and sufficient margin is reserved.

Key words: Ramjet engine; High density hydrocarbon; Regenerative cooling; Heat sink; Coking; Ex-

perimental study
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