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DERIVATION OF DIMNESIONLESS EQUATIONS FROM METHOD

OF ANALYSIS OF DIRECTIONAL UNIT SYSTEM
Qiu Xuguang
(Beijing University of Aeronatutics and Astronautics)

ABSTRACT In this paper the dimensionless equations are derived from the method of
analysis of directional unit system ,and two examples are presented in illustration . The important
priciple is suggested that the choice and treatment of the unit system in the similarity theory is quite
differ from those of public unit systems such as Sl system or engineering unit system, even though all
they must conform to the Gauss’ s rule of selection of unit system. For the former the flexibility and
the particularity is necessary. because in the similarity theory the particular and actually phenomenon
is investigated, and for the latter the invariance and the universality is necessary .as it is based on pos-

sibility of occurrance of all phenomena.

APPLICATION OF FINITE-ELEMENT METHOD
TO CALCULATING STRESS FIELD

IN NOZZLE INSERT OF SOLID ROCKET MOTOR

Sun Jufang
(Beijing University of Aeronautics and Astronautics)

ABSTRACT The finite-element method is applied to analvzing the two-dimensional stress
field in the graphite insert of a composite nozzle under pressure and transient temperature loads in a
solid rocket motor. The mechanical models;-basic approaches and numerical examples are presented in
this paper. The anisotropy of the\material is-considered in the-computation. A compression technique
of variable bandwidth is-applied to\the stiffness matrix [ K] of the integral structure in order to save
main storage. The calculated results'are agreed with-the experimental data very well.

TECHNICAL NOTES

A SPLINE INTEGRAL EQUATION METHOD FOR

ROTATING VARIABLE-THICKNESS DISC

Liu Xingye and Zheng Jianjun
(Tianjin University)
ABSTRACT The integral equations of rotating disc with variable thickness are derived by
means of the ring fundamental solution of elacticity. Then the integral equations are solved by spline
function method. Also, this method is applied to the rotating variable-thickness disc with circular
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hole. lts computing program is so simple as to work on the IBM-PC computer. Due to the spline inter-
polation, very high accuracy of the numerical solution can be achieved even if few elements are cho-
sen. The numerical results obtained by this method is almost completely consistent with the exact solu-
tion . Obviously, this method overcomes the shortcomings of the finite element method or finte differ-
ence method in need of solving huge systems of algebraical equations.

OPTIMIZATION OF DISPERSED ELEMENT NODE SERIAL NUMBER

Liang Cairong (Gas Turbine Establishment)

ABSTRACT The computer time and storage necessary for structure finite-element analy-
sis are mainly dependent on the bandwidth of the general rigidity matrix [K ], if its dimension is
fixed. According to the sparse characteristic of the general rigidity matrix and the principle of decreas-
g matrix bandwidth , an optimization of element node serial number is provided . It is simpie and
suitable for different elements, not only for the single-loop, but also for the multi-loop.

AN INVESTIGATION ON STAGNATION PRESSURE ERRORS
DUE TO ROTATION STATE BEHIND A ROTOR

Tang Guocai (Nanjing Aeronautical Institute)

ABSTRACT This paper proposes that the errors in stagnation pressure-measurement due to
rolation state behind a rotor should include perception errors in addition ‘to the weighting error and dy-
namic response errors. The analysis and experimental data“show-that the stagnation pressure in wake
may be higher than that in the main flow,so the weighting error may be positive. These two conclu-
sions are contrary to the affimation of reference [l] This paper also puts forward various approaches
to minimize the errors due to the rotation state.
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ACTIVE CONTROL OF INLET DISTORTED FLOW FIELD

IN COMPRESSOR INLET
Xu Liping
(Beijing University of Aeronautics and Astronautics)

ABSTRACT The fedsibility of alleviating the destabilizing effect of the inlet circumferen-
tial total pressure distortion on an axial compressor by active control of individually adjustable inlet
guide vanes(lAIGV) has been qualitatively analyzed under the parallel compressor hypothesis. The re-
sult shows that when the distortion is quasi-steady it is possible to use the actively controlled IAIGV
with a relatively simple proportional control scheme to adjust the flow angle , and thus to prevent the
compressor entering the unstable state. For a typical blade setting the angular adjustment of IAIGV
needed to cope with 10% total pressure distortion is of only few degrees.



