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DIAGONAL POINT-IMPLICIT METHOD
FOR COMPUTING CHEMICAL REACTING
FLOW IN NOZZLES

Zhang Huazhao Liang Guozhu Wang Huiyu
(School of Astronautics. Beijing Univ. of Aeronautics and Astronautics., Beijing., 100083)

Abstract: The viscous chemical reacting flow in nozzles was computed using a loosely coupled
diagonal point-implicit MacCormack scheme. This scheme solved the stiffness problem of govern-
ing equations and reduced the large scale work of inverting block matrices in normal point-implicit
schemes. The combustion process in the LH,/L.O, rocket engine was modeled using a 6-species and
8-step finite-rate chemical reaction model, and the Baldwin-L.omax algebraic turbulent model was
adopted. The distributions of the flow parameters in nozzle were presented. The results show that
the diagonal point-implicit MacCormack scheme can improve computing efficiency greatly in com-
puting the viscous chemical reacting flow in nozzles.

Subject terms: Hydrogen oxygen engine, Nozzle flow, Reacting flow, Numerical calculation
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Fig. 1 Contour of dimensionless pressure
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Fig.5 Contour of OH mass fraction
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Fig-2 Contour of dimensionless temperature
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Fig. 4 Contour of O, mass fraction
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Fig. 6 Contour of H,0 mass fraction
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