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Aerodynamic properties are important for the designing of new near-space cruise vehi-
cles, which rely on both numerical simulations and ground tests. For the long-term flying
vehicles in upper near-space regime, the precision of rarefied aerodynamic characteristics
predicted by numerical simulation largely depends on some uncertain parameters such as
surface accommodation ddieients, chemical reaction rates etc. Theseffoments still

needs experimental measurements and calibrations. However, in these studies, ground sim-
ulation of absolute flow velocity is necessary to fulfill the binary scaling law [1], which
might be dificult using conventional ground testing facilities, because long-time generation
of ultra-high speed flow over 7 km/s requires the ability of continuous high-energy input
density in the range of several tens of M, together with large vacuum exhaust capacity
around 100 r#ys for a mass flow rate near 0.1 g/s. An arcjet thruster testing system devel-
oped in the Institute of Mechanics, CAS has been lately reconstructed, aiming to generate
7 krmys transitional flow over 10 minutes. The vacuum chamber was enlarged to 2.5 m in di-
ameter and 5 min length. Four cryogenic pumps (leybold CoolVAC10000 and CVI TM500)
together with four turbo molecular pumps (KYKY3500) and corresponding backing pumps
are equipped, which provide a continuous exhaust capacity of&lfar nitrogen flow. The

arc heated source is also redesigned to improve the hedlicigrecy. Flow characteristics

of the ultrafast rarefied flow were investigated experimentally. Preliminary experimental
results together with discussions will be presented.

Fig. 1 Schematigllustration of the ground testing system
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