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Pre-processing of FDM-based Numerical
Fluid Analysis Using Runlength

YosHixkl ARAKAWA,T MasaTto Mitanitt and Takasur Icurvanacit?

A pre-processor using Runlength is presented for the numerical fluid analysis using fluid
occupation ratio and porosity. The following three problems can be distinguished in the
pre-processing. Namely, the problems of (1) data conversion from input model (BRep,
CSG), (2) automatic grid generation and (3) calculation of fluid occupation ratio and
porosity. Space oriented modeling is suitable for the pre-processing because of having the
properties of spatial addressing and spatial uniqueness. In the space oriented modeling, it
is a common practice to use Voxel or Octree. However, Voxel needs a huge memory
and Octree has an inferior ability with respect to the data conversion from BRep. On the
contrary, Runlength doesn’t have these week points. Therefore, we developed the pre-
processor based on Runlength. By doing this, we could solve the above-mentioned three
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n2 = SetRunl( x, vl, v2,v3);

for(i=0,j=0;i<nl;i++) {

for (;j<n2; j++) {
if (v2[jl<ulli]) {
if (v3[j] == NULL) {
v3[j] =n; s[n] = v2[j]-vi[l+1; n++; )} —(1)
else if (v1[jl<u2[i}) {
if (v3[j] == NULL ) {
V3[j] =u3[il; s[u3[i]] +=v2[j]-v1[]+1; } —(2)
else if (v3[j] I=u3[il ) { Wt
u3[il = v3[j1; slv3[]] +=s[u3[il];
L3l = 0.0; 1) 13
if (u2[i] < v2[j] ) break; }}

for (;j<n2;j++) {

if (v3[j] == NULL) {
v3[jl =n; s[n] =v2(jl-vi[jl+1; n++; }) ——(1)

nl =n2;
for (i=0;i<n2;i++) {

ul[i] = v1{il; u2[i] = v2[i]; w3[i] =v3[i; }
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Fig. 6 Algorithm of area calculation.
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n2 = SetRun2( x, vl, v2,v5);

for (i=0,j=0;i<nl;i++) {
for (;j<n2; j++) {
if (v2[j] <ulli]) (
if (v5[j] == OFF ) { v3[j] = v4[j] =n; n++; ) ¢9)
else { va[jl =u4[i-1]; }} ———(4)
else if (v1[jl <=u2[i]) {
if (u5[i] == OFF) {
if (vS[j]==OFF) {
1vB{j] =u3[i]; v4[j] =udlil; u5[i] =v5[jl=ON; }(2)
else {
v4[j] = u4[i); u5[i] = LINK; }} —(3)
else if (v5[j] == OFF) {
v4[j-1] =v3[j] =n; n++; v4[j] = ud[i];
vSTj] = LINK; }} 0
if (u2[i] < v2[j] ) break; 1}

for (;j<n2;j++) {

if (v5[j] == OFF) { v3[j] = v4[jl =n; n++; )} ——(1)
for (i=0;i<nl;i++) {
j=NULL;
if (uS[i] == OFF) {
if (u3[i] == ud(i] ) { N++; (6)
else { j=u3li}; k=u4[il; }) @)
else if (us[i] ==LINK) {
if (ud[i-1] == u3fi] ) { Net+; ) (8)
else { j=ud(i-1}; k=u3[i]; }) €))

if (j == NULL ) continue;
for (h=0;h<nl;h++) {
if (u3[h] ==k )u3h]l=j;
if (ud[h] ==k ) udfh] =j; } (10)
for (h=0;h<n2; h++) {
if (v3[h] ==k ) v3[h] = j;
if (v4[h] ==k ) v4(h] =j; }}

nl =n2;

for (i=0;1i<n2;i++) {
ulfi] = v1[i]; u2[i] = v2[i]; u3[i] =v3[i];
u4[i] = v4[i); u3[i] = OFF; }
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Fig. 8 Algorithm of boundary number calculation.
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Fig. 9 Runlength and cell.
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Table 1 Processing time and data amount of the examples.

T —— CvD EiByE HDD
HOB/ TVI74TH 1,664 faces 110 primitives 2,749 faces
RunlengthA: %, | ZEEER () 09
| F =% & (MBytes)
B (KXY XZ,RXOXZ)
BTN | e () e
gtk iAE | BFREXXYXZRXOX2) | 4485013X15X23) | 31850070X70X65) | 6,688(19X22X16)
BACIEESE [ atareemy () e 826 11es

O - Rl T — O BEE

(AR 2B 47 RREE:1024 X 1024 X 1024)



Sep. 1993

% R

(a) CVD £&%K (b) CVD oMmEK
(a) Perspective view of the CVD. (b) Cross-sectional view of the CVD.

oo B

i %

(c) CVD o#F (d) CVD oFARLHR - BORETR
(c) Grid view of the CVD: (d) Porosity display of the HDD.

R
it

(e) HBEEALKR (f) BBEZEADwLFEa-—

(e) Perspective view of the cabin. : (f) Multi view of the cabin.
10 7757492 H{:HH

Fig. 10 Examples of the graphic output.
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(g) ERNOKTR (X-Y FiH)
(g) Grid display of the cabin (X-Y section).

. s i R
% %

(i) HDD £&4K
(i) Perspective view of the HDD.

e
(k) HDD oKFN
Grid view of the HDD.

R

(k)

Runlength % Ji V> 72 2 50 W bk AR AT i L B8

R

(h) HEHNOBFH (X-Z FE)
(h) Grid display of the cabin (X-Z section).

iopaasoaons o

(j) HDD oMEKR

Cross-sectional view of the HDD.

(i)

(1) HDD o¥WikSEE . HOKKR
(1) Porosity display of the HDD.

10 (o3)

Fig. 10

(Continued)
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