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Abstract

Molecular gas transmission behavior in a cylindrical pipe is calculated using Monte Carlo methods. Visuali-
zation of the motion of molecular gas in a pipe and gas impinging on unit area is performed using an X Win-
dow System under a UNIX clone operating system of Linux.
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Fig. 1 Distribution of angle of emission calculated by the equa-
tion ; y/# =cos 6.
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Fig.2 Molecular transmission probability K for a cylindrical pipe
evaluated by different authors.

cosine law

Fig. 3 Schematics of Monte Calro calculation of gas molecular
transmission through cylindrical pipe.
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R 3. BiStkhkoerFArnyial—vay A
List1 cylc
1 /s 72 while (1) {
2 AEREOBEMR (=2 59V 7T 77 5—) kRDS, 73 direction2(); /+ y WA CRKREUERE +/
3 74 theta = atan2(ys,zs); /% FREMABRICESDET x MAYVIC +/
4 76 bt0 = bt; /+ theta [EMRIED +/
5 #include <stdio.h> 76 g0 = gm;
6 #include <stdlib.h> 7 bt = -gin(theta)*btO+cos(theta)+gmo0;
7 #include <math.h> 78 gn = -cos(theta)*bt0-sin(theta)*gm0;
8 #include <sys/time.h> 79 xf = root(D/2.0); /¢ KOMRGUBO xt BE (BHOHE) «/
9 80 nextpos();
10 int Pass_Number = 0; 81 xs = xf;
11 int Back_Number = 0; 82 ys = yi;
12 int Trial_Number = 0; :2 z8 = z2f;
13
14 double L, D=1.0, L2D; /% WOFE L:EE D: lE=1 EE L2D: L L DO +/ 85 if (xf <= 0.0) { /% xf <= 0 RAKBMRMICHRD +/
15 double xs,ys,zs,xf,yf,zf; /% ®ESTOMRLR «/ 86 Back_Number++;
16 double al,bt,gm,ds; /% FEREK (al,bt,gn) */ 87 break;
17 double phi; /+« WRY DFELA +/ 88 }else if (L <= xf ) { /¢ L <= xf RELEBLE */
18 89 Pass_Number++;
19 void nextpos() /% AT xs,ys,zs LWRARO x BHK xf 15 +/ 90 break;
20 /+ FOREEACT, ROWRER y1,2t ERDS +/ 91 }
21 yf = bte(xf-xs)/al + ys; 92 } .
22 zf = gone(xf-xs)/al + zs; 93  } else { [+ AMBADEA bR R THHOEE +/
23 94 Pass_Number++;
24 95 }
26 double root(void) /v BEDWEIRO x BW xt ERDD »/ 9% }
26 /v B OOBHORE +/ 97
27  double btygmz=btéystgmézs, bt2gm2=btbt+gmsgn; 98 main (int argc, char *+argv)
28 return xs-2.0%*alsbtygmz/bt2gm2; 929
29 100 int trial=0;
30 101 double theta, x, x2, sx, KB;
31 double rootp(double r) /+ BLOBRIMO x BH xt ERDD »/ 102 time_t #now;
32 { /% AEBDEIOORE +/ 103
33 double btygmzebt#ys+gmezs, bt2gm2=btsbt+gmegm; 104 srandd8(time(now)); /+ BRELORMIC X Y REEBFEMIE «/
34  return al+#(-btygmz 106 L = atof(argv([1]); I« WORE, BRITEIKEFIH» OBE +/
35 + sqrt(btygmz+btygnz - bt2gm2+(ystys+zs+zs-r+r)))/bt2gn2; 106 Trial_Number = atoi(argv[2]);
36 } 107 L2D= L/D;
37 108
38 void directioni(void) /% ARBRORIZRITD x Wb ORKAUORE +/ 109 printf("L/D = %f\t", L2D); /% Berman DORIR +/
a9 ( 110 x = L2D; x2 = pow(x,2); sx = sqrt(1.0+x2);
40 al = sqrt{(drandd8()); 111 KB = 1.0+x2-x#sx-2#pov((2-x2) #sx+(x2¢x-2),2)/(9+(x*sx-log(x+sx)));
41 ds = sqrt(1.0 - al*al); 112 printf(*%f by Berman’s eqn.\t", KB);
42 phi = 2.0%M_PI+drand48(); 113 fflush(stdout);
43 bt = dstcos(phi); 114
44 gm = ds+sin(phi); 115 while ( trial < Trial Number ){
45 } 116 flight(L2D);
46 117 trial++;
47 void direction2(void) « BiZBITD y NEDY ORKADORE +/ 118 }
@ "~ Y 119 I+ HRBRORT +/
49 bt = sqrt(drand48()); 120 printf ("K = %f\n", (double)Pass_Number/Trial_Number);
50 ds = sqrt(1.0 - btsbt); 121
51 phi = 2.0#M_PI#drand48();
52 al = ds#cos(phi);
53 gn = ds+*sin(phi);
54 }
55
66 void flight()
57 {
58 double theta, bt0, gm0, rr;
59
60  xs = 0.0; /+ ARBIDETIE xs = 0 »/
61 rr = D/2.0*eqrt(drandd8()); /+ AT C—RTHILDDOEEORE »/
62 phi = 2.0#M_PI*drand48();
63 ys = rr#cos(phi); zs = rrxsin(phi);
64  direction1(); /% AMBORICI) 5 RER +/
65 xf = rootp(D/2.0); /% FIHTOWREIRO xt /
66 nextpos(); /¢ xf X0 yt,zf RRDD »/
67 x8 = xf;
68 ys = yf;
69 zs = zf;
70 /+ BOBRUEN—F > */
71 if (xf <L) { /% xt < L ROIREORITHR +/
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List2 animdemo.c

1 #include <stdio.h>

2 #include <unistd.h>

3 #include <X11/Xlib.h>

4 #include <X11/Xutil.h>

5

6 #define BORDER 2

7 #define WIDTH 320

8 #define HEIGHT 240

9 #define DX 3

10 #define DY 2

11

12 main (int argc, char **argv)

13 {

14 Display *dpy;

15 Window root, win;

16 int screen, depth;

17 GC gc, ger;

18 Pixmap pix;

19 Colormap cmap;

20 int x=0, y=0, dx=DX, dy=DY, Wait;

21 XColor black, white, green3, exact;

22 XEvent event;

23

24

25  WVait = atoi(argv[i]);

26 dpy = XOpenDisplay("“);

27 root = DefaultRootWindow(dpy) ;

28  screen = DefaultScreen(dpy);

29  depth = DefaultDepth(dpy, screen);

30 cmap = DefaultColormap(dpy, screen);

31 XAllocNamedColor (dpy, cmap, “green3", kgreen3, kexact);
32 white.pixel = WhitePixel(dpy, screen);

33 black.pixel = BlackPixel(dpy, screen);

34

35 win = XCreateSimpleWindow(dpy, root,

36 100, 100, WIDTH, HEIGHT, BORDER, black.pixel, white.pixel);
37 gc = XCreateGC(dpy, win, O, -NULL);

38 ger = XCreateGC(dpy, win, O, NULL);

39  XSetForeground(dpy, gc, green3.pixel);

40 XSetForeground(dpy, gcr, white.pixel);
41 pix = XCreatePixmap(dpy, root, WIDTH, HEIGHT, depth);
42 XMapWindow(dpy, win);
43 XSelectInput(dpy, win, KeyPressMask);
44
45  while (1) {

46 if ( x < DX || x >= WIDTH -DX ){

47 x = abs(x - DX); dx *= -1;

48 } else x += dx;

49 if ( y < DY || y >= HEIGHT - DY ) {

50 y = abs(y - DY) ; dy *= -1;

51 } else y += dy;

562

53 XFillRectangle(dpy, pix, gc, x, y, 6, 6);
54 XCopyArea(dpy, pix, win, gc, 0, 0, WIDTH, HEIGHT, 0, 0);
55 XFlush(dpy) ;

56 usleep(Wait);

57 XFillRectangle(dpy, pix, gcr, O, 0, WIDTH, HEIGHT);
58 XCopyArea(dpy, pix, win, gc, O, 0, WIDTH, HEIGHT, 0, 0);
59

60 XNextEvent(dpy, &event);

61 if (event.type == KeyPress) break;

62 }

63 XCloseDisplay(dpy) ;

64
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Fig. 4 Distribution of gas impinging on unit area in a pipe ; (a)
both sides open (b) one side closed.
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I UNIX 124 v A b= VFRDOT Y 2 AL Tl
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2EXR
T iEM  bit, 31(9). 2 (1999).
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