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Numerical simulation of scarfed Reversal Nozzle Flowfield

FTTEH #8& E¥WH Si## # % #9% HAL ke
30th AIAA/ASME"/SAE/ASEE joint propulsion Conference( £ E] 1994. 8)

Many solid propellant tmotors wee a set of scarfed reversal noyyle located on the forward of
motor to provide reversal. tprtisp during the staging event. Because the gasdynamic contours of re-
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versal nozzle are very unsmoothed and have a step in the supersonic flow region,a series of shock
waves exist in the slowfield of reversal nozzle,and the subsonic flow regions are embedded in the
supersonic flow region.

In this paper,the inviscid axisymmetrical and two—dimensional flowfield of reversal nazie
are calculated by are of time dependent method utilizing Maccormack explict schame. The pressure
distribution obtained grom computation ie in agreemant with those from wind tunnel experiment

for axisymetrical revarsal nozzle.
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This paper consists of two parts. First,a new finite element model, which is made up of three
kinds of clerhents;trunca;ed cone thin shell element,rod and beam element,is developed to calcu-
late the free transversal vibration of short husky substage launch vehicle with two engines. Sec-
ondly ,a new method of finite element analysis proposed by Acher and Rubin is used for the calcu-
lation of larger axisymmetric launch vehicle longitudinal vibration characteristics and steady —
state response.
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- Fringe —orientation maps and fn’r_uge skeleton extraction by
the two—dimensional derivative —sign binary — fringe method

O TRH Has
{APPLIED OPTICS) Vol. 33 No. 28 (1994.10)

The fringe -_—'orlentation' information of an interferometric fringe pattern is provided in the
form of a fri.gx’té;j';-‘;;rientation map by spin filtering. The fringe— orientation information is an im-
portant featuge pf,'.f,ringe pattems and is helpful in many fringe — pattern processing algorithms.
With the help of a fringe — o;ientation map the two — dimensional derivative — sign binary —
fringe method is developed to' extract fringe skeletons from a fringe pattern with an arbitrary
fringe dxstnbutnon This fringe skeleton extraction method does not require thresholds and a
thinning procws Itis relatxvely robust and highly accurate.
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New spin filters fo_r interferometric fringe patterns and gratiné patterns

TR HMie N AH% ke
{Applied optics) Vol. 33 No. 17 (1994.8)

The basic spin filter for interferometric frhge patterns is improved anad developed into
several new versions for different applications These spin filters can filter off random noise effci-
ently and have almost no blurring effect and ‘phase distortion for the fringe pattems. First, they
find the local. frmgge tangent direction ,and then they apply a one—dxmensxonal low—pass filter
on this irection. In this way the spin filters can separate easily and clearly high—frequency noise
frorn a real fringe signal with nearly zerc frequency. The new spin filters are suitable not only for

various fringe patterns but also for wrapped — phase,line—gratmg ,and eross—-grating patterns,
which are impossible by common filters.

Key wordsSpin filter, fringe ,random noise, fringe direction.
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Calculation of the geometric parameters of an empse

in space by its edges in the images

FE AR
ISPRS Joumal of Photogrammetry and Remote Sensing, 49(2)(1994) e

A method for the calculation of the geometric parameters of an ellipse in sbace-fro'm stereo
images is derived. Provided the orientation of the cameras is known,a residual for any ray,start-
ing on the ellipse boundaries in the images ,to the:ellipse in space can be derived, if suitable initial
values of the parameters are determined in a first step. Mim'mizingf the residuals by a least squares
method yields the required parameters. The ellipsés need not be totally visible in the images. no
homologous points are required by this procedure; thus the method is well suited for automatxc

image processing.
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Analysis and removal of the systematic phase error in interferograms

TRY KR
Optical Engineeing Vol. 33 {May 1994)-

In an interferogram,the variation of intensity background and fringe amplitude displaces the
fringe centerlines and gives rise to some systematic phase error if fringe tracking techniques are
used. The behavior of this systematic phase error is analyzed in detail. This phase error oscillates
from zero in the middle between bright and dark fringes to its extrema in both bright and dark
fringe centerlines, but it is not accumulated over the whole image. A 2—P envelope transform
with correct envelopes is proposed to remove the systematic phase error. To illustrate ,some simu-
lated fringe patterns are processed and analyzed. 3
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Close rauge dimeusiouad measmemeis Using
grating techniques and natural edges

FEEXE W

Droteeding of "OPlius for procluctivity in Mauufacturing” ,Frankfort ,German(1994. 6)

Dimensional measurement and deformation is performed using a-photo grammetric setup
with 3 CCD—Cameras using the image of a pasallel shifted reference cross grating the orientation
of the cameras js determined fully automatic whthin some minute on a PC. The the two software
package are available for the caculation of an arbithary deforthed cross gruting and for deriving el-
ements. This can be done interactively as automatically after a the tech —in proless. Hence the
method is well suifed for production are quality contral.
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Initial Stages of the Devolatilization of
Pulverized —Coal in a Turbulent Jet

M. Costa,S. Godoy,F. C. Lockwood %3¢ ,J.Zhou B # ¥
{Combustion and Flame) 96.150—162(1984)

The initial stages of the devolatilization of three United Kingdom pulverized coals have been
studied in a coal—laden turbulent air jet emerging into the combustion gas environment produced
L ] 6 .
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by a methanc — air flat flame burner. The temperature range provided by these flames was be-
tween 1670 and 1870 K and the corresponding particle heating rate was about 10* K/s. Data are
reported for major gas speeics concentrations. particle weight losses,and nitrogen released, which
quantify the effects of gas temperature. particle size,and coal type. Overall,the results show that
the rate of devolatilization increases with temperature, significantly decreascs with particle size
and that the composition of the volatilcs released is a strong function of the structure of the parent
coal. The fuel nitrogen release is correlated to the total volatile yield. The formation of fuel—No
depends on the extent of the nitrogen release and the coal particle combustion mechanism. The tur-
bulence intensity has an important effect on the extent of devolatilization ; hence the total weight
losses detected in the present experient exceed those found under nonturbulent conditions. '
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Effect of Swirling on Burning Rate for SSRM

AL HER BAE HEL B & HER
30th AIAA/ASME /SAE/ASEE Joint propulsion conference

An experﬂﬁental study of swirling solid rocket motor (SSRM )has been completed. The effect
of swirling on burning rate for SRM is emphasized in this paper. The experimental equipment is in-
troduced and a lot of experimental data are obtained. Based on researches done,a theoretical model
for the predxcuon of the effect of sewirling on burning rate for SSRM has been put forward-and
successfully used to calenlate intemal ballistic performance for SSRM. The predicticn results of
the theoretical model are consistent with the measured results.
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Experimental Investigation of the Spray Characteristics of Pressure AT

ItH# W4 HE4 Kr Rikk E#
28th AIAA/ASME /IEEE /AICHE /ANS /SAE /ACS Intersociety Energy Conversion
Engineering Conference” Energy Conversion— Investment in America”

Monterey ,CA,USA, August7— 11,1994

Atomization of liquid in pressure atomizers with annular orifice bas been in vestigated ex-
perimentally at atmospheric ambient pressure in still gas. Industrial water was used as the test liqu-
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id. Malvern pdrticle sizer was employed. The Sauter mean diameter (SMD)and spray expansive
angle of the annular sprays were obtained. The comparison between experimental resuits of annu-
lar orifice nozzlé and that of plain— pressure atomizer has been made under the similar test cond-
itions. The rqmjlts showed that the spray quality of annular atomizer was better and SMD was
smaller about 10um than than of plain—orifice atomizer.
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The Real Gas Effects of Charges Separation in
Chemical Non— Eguilibrium Flow over Reentry Vehicles

i KR R¥E KR
Proceedings of the Sino— Russian Hypersonic Flow Conference . Beijing China. July 1994
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