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Freezing efficiency of donor nozzle of mixing gasdynamic CO, laser

ZHAI Xiao-fei, LAI Lin,ZHOU Jin
(College of Aerospace and Material Engineering, National University of Defense Technology , Changsha 410073, China)

Abstract : By using relaxation model of two vibrational modes and Yan Haixing's relaxation times data,the nonequilib-

rium flow in donor nozzle of mixing gasdynamic CO, laser is calculated. Mass fraction distribution of N, (» =1) mole-

cules along nozzle axis, influences of total temperature, total pressure, mole fractions of CO, and H,O and nozzle

profile on freezing efficiency of N, (v =1) molecules are studied. Calculation results indicate that mass fraction of

N, (v =1) molecules decreases gradually along nozzle axis and decreases at a large range around the throat. When to-

tal temperature rises , freezing efficiency of N, (v =1) molecules decreases at first and then rises. When total pressure

and mole fraction of CO, and H, O rise, freezing efficiency of N, (v =1) molecules decreases gradually. When half-an-

gle of expansion section of nozzle rises or when throat diameter of nozzle decreases,freezing efficiency of N, (v =1)

molecules rises gradually.
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