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Numerical Simulation of Three Dimensional Reactants Mixing
of Latest Nozzles in CW-DF/HF Chemical Lasers
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Abstract Program and method for simulating the three-dimensional flowfields of HYLTE nozzle and cavity, which
governed by the compressible full Navier-Stokes equations with Realizable k-¢ turbulent model, has been upbuilt by using

1

an coupled implicit FVM method based on efficient grid for complicated geometry. The HYLTE nozzle and cavity have

been simulated as a integrative for considering non-uniform flowfield parameters of secondary nozzle exit. Cold flowfield

5l

kind of chemical lasers for studying the SSG coefficient and output power & chemical efficiency of FP reasonator.

et
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parameters and mixing mechanism of reactant streams have been studied detailedly. Results show that mixing process is
accelerated by two ways: reacting surface strentching and streamwise vortices. Furthermore, the cold result can be as the
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initial value of the reacting flowfields. The program can be modified to simulated overtone HF chemical lases and other
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1 HYLTE MEE45HE. (a) AR 4 DBEE M R HIE ; (b) B 0t E
Fig.1 Structure of HYLTE nozzles. (a) 4 blades view of HYLTE gain generator; (b) Vertical view of nozzle exit plane
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Fig.2 Domain of numerical simulation. (a) Whole domain of numerical simulation; (b) Enlarged
view of domain near secondary nozzle
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Fig.3 Grid used in numerical simulation. (a) Grid of secondary nozzle on the wall; (b) Grid in whole symmetry plane
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Fig.4 Contours of mass fraction of F atom on the planes of =3 mm, 10 mm,20 mm,30 mm, 40 mm

0.02

Contour of D2 Mass Fraction
L T T ER--s .

10 1 12 1

2 3 4 5 1] 7 8 9 3 " 15
L0625 0125 01875 025 03125 0375 04375 05 05625 0625 06&/5 075 08125 0875 09375

0.015

y/m

0.01

0.005

e 1 l .l
0.01

0.

x/m

5 XiFRE L8 D, RRE S LA
Fig.5 Contours of D, mass fraction on the symmetry plane
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Fig.6 (a) Overlay view of vector,streamline and contours of D, mass fraction on the section plane of =3 mm;

(b) Overlay view of vector, streamline and contours of D, mass fraction on the section plane of x =10 mm
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