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STUDY ON GRAPHIC DISPLAY OF BURNING SURFACE
REGRESSION FOR STAR PERFORATION GRAIN

Chen Buxue Wang lingyan Wu Xinping

(Coll. of Astronautics, Northwestern Polytechnical Univ. , Xi'an 710072)

Abstract: A graphic display system of emulation with the burning surface regression of the star
perforation grain on IBM-PC/XT microcomputer is developed. This system has many functions
including parametric curves’' display, static displays of grain’s 2-D cross section and 3-D burning
surface, 2-D dynamic simulation display of the burning surface regression and so on. The methods for
displaying the graphics of grain’s 3-D burning surface and 2-D cross section consisting of lines and
arcs are studied in detail. And the paper also gives the calculations of the relevant parameters and
control points on the burning surfaces. The methods for constructing curves and curved surface, with
cubic uniform B-spline and bicubic uniform B-spline are discussed.

Subject terms: Computer simulation, Computer graphics, Solid propellant rocket engine, Star

grain, Propellant combustion
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Fig. 1 Burning surface after circular arc of Fig. 2 Burning surface in a star
the star angle disappearance and before angle after straight side of the star
straight side of the star angle disappearance angle disappearance
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Fig. 3 Characteristic polygon along the line Fig. 4 Illustration after straight side
of parameter uand w of the star angle disappearance
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Fig. 5 Reverse calculating the top of the Fig. 6 Cooridinate of the object, the
interpolating polygon proceed from abservation plane and the screen

control point
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Tablel Partial parameter of motor and grain

Grain length 1. 0.707m Propellant density gy 1669kg/m?®
Qutside dimeter

. 0. 063m Characterictic velocity C* 145X 10°m/s
of grain
Characteristic length of . .

! e 0.0158m Specific heat ratio % 1. 21
star hole
Star angle number »n, 6 Specific heat at cp 1. 8266k] /kg-K
constant pressure

Transitional circular -

i circu . 0. 002m Av.erage molecular 7 38. 414kg/kg-mol
arc ratius weight of gas
Circular arc ratius

f star angle m 0. 602m

o ge +20°C burninig rate of strand-burner m/s
Angle included o
between starside 60 ro=0. 1257P0' 2248
Angular positiom coefficient € 0.8 (Pressure, p/Pa)
Throat dimeter d, 0.2m
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Fig. 7 Burning surface regression process of Fig. 8 Sectional view of head and

head and tail grain tail remain grain
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Fig. 9 t=0. 4s, prespective drawing of the Fig. 10 Axonometric drawing of remain grain

burning surface
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IRVISCOUS-VISCOUS FRACTIONAL METHOD
TO SOLVE N-S EQUATIAN SET
FOR COMPRESSIBLE FLUID

Zhao yi’e  Yu Shaozhi

(Dept. of Power Engineering,Nanjing Univ. of Aeronautics and Astronautics,Nanjing,210016)

Abstract: An insteady compressible N-S equation set is solved with irviscous-viscous fractional
method which splits the equations according to its physical process. In the irviscous-step, the Euler
equations is solved with Efficient Euler Solver, and in the viscous-step the parabolic equation is solved
with a whole implicit scheme. In order to remove both temporal and spatial inconsistencies resulted
from the fractional, some efficent measure is taken. Simulated flowfields of inside and outside an axial
symmetry nozzle are given by using irviscous-viscous fractional method.

Subject terms: Engine nozzle, Nozzle gas flow, Flow distribution, Numerical simulation
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