Appendix G
Clausing Factor Monte Carlo Calculation

Visual Basic Monte-Carlo calculation of Clausing Factor for thruster grids.

Inputs:
Clausing Factor Calculator
Inputs Radius (mm) Diameter
thickScreen 0.381
thickAccel 05
rScreen 0.9525 1.905
rAccel 0.5715 1.143
gridSpace 0.5
npart 10°
Code:

Sub d ausi ng()

t hi ckScreen = Range("C4")

t hi ckAccel = Range("C5")

rScreen = Range(" C6")

rAccel = Range("C7")

gri dSpace = Range("(C8")

npart = Range("C9")
' Monte Carlo Routine that cal cul ates Clausing factor for
CEX
' returns Clausing Factor and Downstream Correction
factor

Di m gone As Bool ean

Pi = 3.14159265358979

"assunes rTop = 1

483



484

rBottom = rScreen /
| enBott om = (thickScreen
| enTop = thickAccel /
Length =
i escape = 0
maxcount =
icount = 0
nlost =0
vztot = O#
vzOtot = O#
ipart = 1 To npart
[ aunch from bottom
not gone = True
ro =
z0 = O#
costheta =
| f

0

For

0. 99999

phi =2 * pPi *
sintheta =
vx = Cos(phi)

Sqr (1# -
(costheta >

Appendix G

r Acce

+ gridSpace) / rAcce

r Acce
| enTop + | enBottom

rBottom * Sqr ( Rnd)

Rnd)

0.99999) Then costheta =

Rnd
Sqr (1# -
* sintheta

costheta " 2)

* sintheta

(vy *

emtted

costheta =

2) *

rf ~ 2 -

vy Si n( phi)
vz cost heta
rf r Bott om
t = (vx * r0 + Sgr((vx ~ 2 + vy N 2) *
N2)) T (vx M2+ vy N 2)
z =20 + vz * t
vzOtot = vzOtot + vz

icount = 0
Do Wil e notgone

icount = icount + 1
If (z < lenBotton) Then
" hit wall of bottom cylinder

rf
r0)

and is re-
rO = rBottom

z0 = z

costheta = Sqgr(1# -
| f (costheta >

Rnd)

0. 99999) Then

0. 99999

phi =2 * Pi * Rnd

sintheta = Sqr(1# - costheta " 2)

vz Cos(phi) * sintheta

vy Sin(phi) * sintheta

VX costheta

rf rBottom

t = (vx * r0 + Sgr((vx ~ 2 + vy 7
(vy = r0) " 2)) [ (vx » 2 + vy " 2)
z =20+t * vz

bottom cyl i nder

End I f ' re-em ssion
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If ((z >= lenBottom) And (z0 < |enBottom))

Then
' enmitted bel ow but going up
" find radius at |enBottom
t = (lenBottom- z0) / vz
rr=3Sgr((r0 - vx * t) ~ 2 + (vy *
t) ~ 2)

If (r <= 1) Then
' continuing upward
rf = 1#
t = (vx * r0O + Sqr((vx ~ 2 + vy ~
2) *rf ~2 - (vy *r0) ~2)) /[ (vx M2 + vy N 2)
z =20 +vz *t
El se
' hit the upstream side of the accel
grid and is re-enitted downward
ro=r
z0 = |l enBottom
costheta = Sqr(1# - Rnd)
| f (costheta > 0.99999) Then
costheta = 0.99999
phi =2 * Pi * Rnd
sintheta = Sqr(1# - costheta " 2)

vx = Cos(phi) * sintheta
vy = Sin(phi) * sintheta
vz = -costheta

rf = rBottom
t = (vx * r0O + Sqr((vx ~ 2 + vy ~
2) *rf ~2 - (vy *r0) ~2)) /[ (vx M2 + vy N2
z =20 +vz *t
End |f
End If ' end upward
If ((z >= lenBottom) And (z <= Length))
Then
' hit the upper cylinder wall and is
re-emtted
ro = 1#
z0 = z
costheta = Sqgr(1# - Rnd)
| f (costheta > 0.99999) Then
costheta = 0.99999
phi =2 * Pi * Rnd
sintheta = Sqgr(1# - costheta " 2)

vz = Cos(phi) * sintheta
vy = Sin(phi) * sintheta
vX = costheta

rf = 1#

t = (vx * r0 + Sgr((vx ~ 2 + vy ~
2) = rf M2 - (vy *r0) N 2)) [ (vx M2+ vy N2
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z =20+t * vz
If (z < lenBotton) Then
' find z when particle hits the
bottom cyl i nder
rf = rBottom
[f ((vx 2 + vy A~ 2) * rf ~ 2
- (vy * r0) ~ 2 < 0#) Then
t = (vx * r0) / (vx ™~ 2 +
vy A~ 2) '"if sqr arguement is less than O then set sqr term
to 0 12 May 2004
El se
t = (vx * r0 + Sgr((vx ™ 2
+vy ~2) *orf A2 - (vy *r0) ~2))/ (vx M2+ vy N2
End |f
z =20 +vz *t
End |f
End If ' end upper cylinder enission
If (z < O0#) Then
not gone = Fal se
End |f
If (z > Length) Then
i escape = iescape + 1
vztot = vztot + vz
not gone = Fal se
End |f
If (icount > 1000) Then
not gone = Fal se
icount =0
nlost = nlost + 1
End |f
Loop ' while
I f (maxcount < icount) Then maxcount = icount
Next ipart ' particles
Range(" C11") (rBottom”™ 2) * iescape / npart
Range(" C12") maxcount
Range(" C13") nl ost
vz0av = vzOtot / npart
vzav = vztot / iescape
DenCor = vzOav [/ vzav

Downstream correction
factor
End Sub ' C ausing



