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Abstract: The development history of CZ~-5 launch vehicle has been briefly reviewed. Combining with the
development situation of the launch vehicle propulsion system abroad, the design criteria and overall scheme of
the propulsion system of CZ-5 launch vehicle have been summarized. Details of a series of new technologies of
propulsion system with independent intellectual property rights during the development led by CZ—-5 have been
deeply included, including new generation powerful rocket engines, circulation precooling, cryogenic rocket
POGO (the longitudinal instability and low frequency vibration caused by the coupling of the dynamic characteris-
tics of the liquid launch vehicle structure system and propulsion system ) restriction, high reliability of pressuriza-
tion transportation system, test run of Sm diameter LOX/LH, propulsion system and unattended on—site operation
during test and launch stage. At the same time, the new expectations for the future requirements of CZ-5 propul-
sion technology and maintenance improvement have been suggested, such as continuous improvement of cryogen-
ic rocket engines, whole process automatic test and launch , propulsion system fault diagnosis, advanced POGO re-
striction and long—termed on standby and on orbit.
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Fig. 1 CZ-5launch vehicle family
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Key technologies of CZ-5 propulsion system
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Fig. 2 Propulsion system key technologies of CZ-5
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1) Firing; 2) Payload; 3) Payload support; 4) Instrument compartment;
5) LH, tank of the second stage; 6) Inter—tank section of the second
stage;7) LOX tank of the second stage; 8) YF-75D LOX/LH, engine; 9)
Interstage section; 10) LOX tank of the core stage; 11) Inter—tank section
of the core stage; 12) LH, tank of the core stage; 13) Post transition sec-
tion of the core stage; 14) Final segment of the core stage; 15) YF-77
LOX/LH, engine; 16) Oblique nose cone of the booster; 17) LOX tank of
the booster; 18) Inter—tank section of the booster; 19) Kerosene tank of
the booster; 20) Post transition section of the booster; 21) Final segment
of the booster;22) Empennage;23) YF-100 LOX/kerosene engine
Fig.3 Section view of CZ-5
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Fig. 8 POGO analysis model based on state-space method
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