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Fig.1 Sketch of the novel cryogenic wind tunnel
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THE NOVEL APPROACH FOR GENERATION OF CRYOGENIC
TEST FLOW IN A TRANSONIC WIND TUNNEL

Yu Hongru
Institute of Mechanics,Chinese Academy of Sciences,Beijing 100080

Abstract of all the possible ways of increasing Reynolds number,operating the wind
tunnel at cryogenic temperature has been shown to offer significant advantages. Reynolds
number similitude can best be achieved in existing big wind tunnels with cold nitrogen as the
test medium. Cooling the test gas in the wind tunnel to cryogenic temperature by spraying
liquid nitrogen into the wind tunnel .circuit must expend a considerable amount of liquid ni-

~ trogen ;:luring operation. Consequently it make the operation cost much expensive,besides the
atmospheric environment is also polluted due to the cryogenic exhaust nitrogen in large quan-
tities. The cryogenic wind tunnels with liquid nitrogen as the cooling source make only effec-
tual use of vaporization heat,however the energy carried in cryogenic exhaust which is equiv-
alent to the vaporization heat is wasted in vain. For recovering of the cryogenic energy,an im-
proved means of cooling test gas to cryogenic temperature has been developed. An additional
heat exchangell is attached to the outlet of a cryogenic wind tuunel. After both the com-
pressed air and the cryogenic exhaust flow through the heat exchanger,the former is cooled
and the latter is heated. The precooled compressed air flow again through a thermal separator
which cool further it to cryogenic temperature. The experiments for proof of concept has been
completed. The inference according to the results of the experiments shows that the sources
of air with intermidiate pressure (2.5 MPa) for conventional Wind tunnel satisfy enough the
requirment for generating cryogenic flow with normal pressure in transonic wind tunnel.

Key words cryogenic wind tunnel; high Reynolds number;thermal separator;cryogen-

ics



