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Design of Nozzle's Throat with Gaseous Film Cooling through
Slot in DF/HF Chemical Laser

Gao Zhenyu Yuan Shengfu
(College of Optoelectric Science and Engineering , National University of Defence Technology ,

Changsha . Hunan 410073, China)

Abstract For the nozzle throat ablation problem existing in the gain generator of high power DF/HF chemical
lasers, there is a way called film cooling, to protect the wall and the throat of the nozzle. The differences of flow
characteristic are numerically simulated under the different mass fluxes of the helium film and the influence of film on
main stream is analyzed. The relationship between the throat width of the helium film, the main stream and the

nozzle's throat width is important for the design of nozzle's throat with gaseous film cooling through the slot .
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Table 1 Parameters of the nozzle entrance in boundary condition
Entrance Mass flux Total
Nozzle Species mass fraction
area/cm’ /(g/cm® *s) temperature/K
o F, N, F He HF
Oxidizer 5 0.4 1940
0. 00087 0.15056 0.20335 0.21512 0.4301
He
Inert 0.025 3~9 300 1o
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Table 2 Simulation results comparison

He-film mass flux

/lg/cm® )]

Total pressure of

oxidizer /(10° Pa)

Theory value of Theory value of

Total pressure of

He-film /(10° Pa)

oxidizer throat He-film throat

width /mm width /mm
3 2.421 2.504 0. 286 6.513X10°°
4 2.479 2.600 0.279 8.365X 1077
5 2.528 2.693 0.274 1.010X10*
6 2.571 2.785 0.269 1.171X10°*
7 2.611 2. 880 0. 265 1.322X10°*
8 2.649 2.977 0.261 1.461X10°*
9 2.692 3.081 0. 257 1.588X10°*
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