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STUDY OF OPTICAL VISUALIZATION METHODS

FOR EXHAUST JET OF ROCKET ENGINE
Yan Dapeng, He Anzhi, Miao Pengcheng. Wang Hailin
(East-China Institute of technology)

ABSTRACT Two optical methods are studied which are used to visualize the
flow field of exhaust free jet and jet impingement from a real solid rocket engine. One is
equal thickness{ringe F-P interferometry which is constructed with two mirrors about
200mm in diameter. It features that the optical layout is co—optical light path and seperated
form, the distance between two mirrors is more than 20m and the resistance to vibration
distortion is strong. Another is moire deflectometry which has an aperture over 400mm in
diameter. In this method a big-diameter collimated light beam is used-to explore the flow
field, then it is reduced and recollimated into a small-diameter-recollimated light beam and
detected by a two—gratings system to produce moire fringes. It\is characterized by large
aperture and simplicity of the method. The experimental results show that the equal-
thicknessfringe F—P interferometry can be used'tovisualize the \flow \field of the exhaust jet
from a real solid rocket, and the moire deflectometry can be ‘even'\used to visualize the
extensive flow field of rocket exhaust jet impingement besides the exhaust free jet.

NUMERICAL SIMULATION OF INTERACTION

BETWEEN SUPERSONIC MAIN STREAM AND TRANSVERSE JET
Zhou Weijiang, Ma Handong, Li Feng
(Beijing Institute of Aerody namics)

ABSTRACT The laminar N-S equations have been solved for a supersonic flow
with a transverse sonic jet- The numerical algorithm used here is a second-order windward
TVD scheme. The conditions of supersonic main stream are: Mae= 2.5, Te= 130K, Ree
= 5%10’. In sonic jet, Ti= 243°K (Tj/ Te= 1. 87), Pj/Pw=43.0. The erid nodes are 121
><95 with compressed in both a transverse direction near the wall and a straemwise direction
near the injector. The detail waves and vortex structures are obtained, the flow field pictures
and pressure distribution along plate are compared with experiments in a good agreement.
The calculation also demonstrates that the T VD scheme not only has high capability of shock
capturing, but also can be applied to efficient simulation of the complex vortex structure.

COMPUTATION OF FLEXIBLE-WALL AIRFOIL FLOW

USING N-S EQUATIONS
Ma Xia, Xiao Linkui, Jiang Jinggui, Chang Mianchun
(Inmstitute of Mechanics, Chinese Academy of Sciences)

ABSTRACT The 2-D Reynolds-averaged compressible unsteady full Navier—
Stokes equations are solved by using the Beam-Warming scheme with Baldwin-d.omax
turbulent model about the flexible-wall airfoill. A method is proposed which can treat the
locally changing surface of airfoils. The adaptive surface in the shock region can influence the



