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Pathlines Colored by Velocity Magnitude (mixture) (m/s) (Time=7.2000e+03) Dec 3
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Sim. # L R2/R1 Influent Effluent % Removed
1 0 0 1.10E-03 5.89E-04 46.5
2 0.2 1.10E-03 | 7.41E-04 326
3 0.3 1.10E-03 7.67E-04 30.2
4 0.6 1.10E-03 7.83E-04 28.8
5 0.9 1.10E-03 7.89E-04 28.2
6 0.2 0 1.10E-03 | 4.67E-04 57.5
7 0.2 1.10E-03 | 5.97E-04 45.7
8 0.3 1.10E-03 6.06E-04 449
9 0.6 1.10E-03 6.07E-04 448
10 0.9 1.10E-03 | 6.00E-04 45.4
11 0.4 0 1.10E-03 4 66E-04 57.6
12 0.2 1.10E-03 6.17E-04 439
13 0.3 1.10E-03 6.17E-04 43.9
14 0.6 1.10E-03 | 6.18E-04 438
15 0.9 1.10E-03 6.11E-04 44 .4
16 0.75 0 1.10E-03 4.86E-04 55.9
17 0.2 1.10E-03 | 6.45E-04 41.4

18" 0.3 1.10E-03 | 6.52E-04 40.7
19 0.6 1.10E-03 | 6.32E-04 42.6
20 0.9 1.10E-03 | 6.24E-04 43.3
21 0.8 0 1.10E-03 6.28E-04 429
22 0.2 1.10E-03 6.38E-04 42.0
23 0.3 1.10E-03 6.35E-04 423
24 0.6 1.10E-03 6.37E-04 421
25 0.9 1.10E-03 6.34E-04 424
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Pathlines Colored by Velocity Magnitude (mixture) (m/s) (Time=7.2000e+03) Dec 31, 2011
FLUENT 6.3 (2d, dp. pbns, mixture, ske, unsteady)
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Pathlines Colored by Velocity Magnitude (mixture) (m/s) (Time=7.2000e+03) n 01, 2012
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FLUENT 6.3 (2d, pbns, mixture, ske, unsteady)
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Pathlines Colored by Velocity Magnitude (mixture) (m/s) (Time=7.2000e+03) Jan 01, 2012
FLUENT 6.3 (2d, pbns, mixture, ske, unsteady)
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Contours of Volume fraction (fog) (Time=7.2000e+03) Jan 01, 2012
FLUENT 6.3 (2d, pbns, mixture, ske, unsteady)
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Contours of Volume fraction (fog) (Time=7.2000e+03) Jan 01, 2012
FLUENT 6.3 (2d, dp, pbns, mixture, ske, unsteady)
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Contours of Volume fraction (fog) (Time=7.2000e+03) Jan 01, 2012
FLUENT 6.3 (2d, pbns, mixture, ske, unsteady)
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Contours of Volume fraction (fog) (Time=7.2000e+03) Jan 01, 2012
FLUENT 6.3 (2d, dp, pbns, mixture, ske, unsteady)
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"vertex.9" multiple 1 offset 0 -0.01 O
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vertex create coordinates 0.23 0.183338
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straight "vertex.
straight "vertex.
straight "vertex.
straight "vertex.
straight "vertex.
straight "vertex.
straight "vertex.
straight "vertex.
straight "vertex.
straight "vertex.

create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight
create straight

48"
49"
50"
51"
52"
53"
54"
55"
56"
57"
58"
59"
60"
61"
62"
63"
64"
65"
66"
67"
68"
69"
70"
71"
72"
73"
74"
75"
76"
77"
78"
79"
8o"
81"
82"
83"
84"
85"
86"
87"
88"
89"

47" "vertex.
48" "vertex.
49" "vertex.
50" "vertex.
51" "vertex.
52" "vertex.
53" "vertex.
54" "vertex.
55" "vertex.
56" "vertex.
57" "vertex.
58" "vertex.
59" "vertex.
60" "vertex.
61" "vertex.
62" "vertex.
63" "vertex.
64" "vertex.
65" "vertex.
66" "vertex.
67" "vertex.
68" "vertex.
69" "vertex.
70" "vertex.
71" "vertex.
72" "vertex.
73" "vertex.
74" "vertex.
75" "vertex.
76" "vertex.
77" "vertex.
78" "vertex.
79" "vertex.
80" "vertex.
81" "vertex.
82" "vertex.
83" "vertex.
84" "vertex.
85" "vertex.
86" "vertex.
87" "vertex.
88" "vertex.
"vertex.90"
"vertex.91"
"vertex.92"
"vertex.93"
"vertex.94"
"vertex.95"
"vertex.96"
"vertex.97"
"vertex.98"
"vertex.99"
"vertex.100
"vertex.101
"vertex.102
"vertex.103
"vertex.104
"vertex.105
"vertex.106"
"vertex.107
"vertex.108
"vertex.109"
"vertex.110
"vertex.111
"vertex.112
"vertex.113
"vertex.114
"vertex.115
"vertex.1l1l6"
"vertex.117
"vertex.118
"vertex.119"
"vertex.120
"vertex.121

"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.
"vertex.

91"

92"

93"

94"

95"

96"

97"

98"

EEN

100"
101"
102"
103"
104"
105"
106"
107"
108"
109"
110"
111
112"
113"
114"
115"
116"
117"
118"
119"
120"
121"
122"



edge create straight "vertex.122" "vertex.123"

edge create straight "vertex.123" "vertex.124"
edge create straight "vertex.124" "vertex.125"
edge create straight "vertex.125" "vertex.126"
edge create straight "vertex.126" "vertex.127"
edge create straight "vertex.127" "vertex.128"
edge create straight "vertex.128" "vertex.129"
edge create straight "vertex.129" "vertex.130"
edge create straight "vertex.130" "vertex.131"
edge create straight "vertex.131" "vertex.132"
edge create straight "vertex.132" "vertex.133"
edge create straight "vertex.133" "vertex.134"
edge create straight "vertex.134" "vertex.135"
edge create straight "vertex.135" "vertex.136"
edge create straight "vertex.136" "vertex.137"
edge create straight "vertex.137" "vertex.138"
edge create straight "vertex.138" "vertex.139"
edge create straight "vertex.139" "vertex.140"
edge create straight "vertex.140" "vertex.141"
edge create straight "vertex.141" "vertex.l142"
edge create straight "vertex.142" "vertex.143"
edge create straight "vertex.143" "vertex.144"
edge create straight "vertex.144" "vertex.145"
edge create straight "vertex.145" "vertex.l46"
edge create straight "vertex.146" "vertex.147"
edge create straight "vertex.147" "vertex.148"
edge create straight "vertex.148" "vertex.149"
edge create straight "vertex.149" "vertex.150"
edge create straight "vertex.150" "vertex.151"
edge create straight "vertex.151" "vertex.152"
edge create straight "vertex.152" "vertex.153"
edge create straight "vertex.153" "vertex.154"
edge create straight "vertex.154" "vertex.155"
edge create straight "vertex.155" "vertex.156"
edge create straight "vertex.156" "vertex.157"
edge create straight "vertex.157" "vertex.158"
edge create straight "vertex.158" "vertex.159"

face create wireframe "edge.2" "edge.3" "edge.21l" "edge.4" "edge.22" real
face create wireframe "edge.4" "edge.22" "edge.l" "edge.5" "edge.1l8" \

"edge.28" "edge.29" "edge.30" "edge.31" "edge.32" "edge.33" "edge.34" \
"edge.35" "edge.36" "edge.37" "edge.38" "edge.39" "edge.40" "edge.41" \
"edge.42" "edge.43" "edge.44" "edge.45" "edge.46" "edge.47" "edge.48" \
"edge.49" "edge.50" "edge.51" "edge.52" "edge.53" "edge.54" "edge.55" \
"edge.56" "edge.57" "edge.58" "edge.59" "edge.60" "edge.61l" "edge.62" \
"edge.63" "edge.64" "edge.65" "edge.66" "edge.67" "edge.68" "edge.69" \
"edge.70" "edge.71" "edge.72" "edge.73" "edge.74" "edge.75" "edge.76" \
"edge.77" "edge.78" "edge.79" "edge.80" "edge.81" "edge.82" "edge.83" \
"edge.84" "edge.85" "edge.86" "edge.87" "edge.88" "edge.89" "edge.90" \
"edge.91" "edge.92" "edge.93" "edge.94" "edge.95" "edge.96" real

face create wireframe "edge.28" "edge.29" "edge.30" "edge.31" "edge.32" \
"edge.33" "edge.34" "edge.35" "edge.36" "edge.37" "edge.38" "edge.39" \
"edge.40" "edge.41l" "edge.42" "edge.43" "edge.44" "edge.45" "edge.46" \
"edge.47" "edge.48" "edge.49" "edge.50" "edge.51" "edge.52" "edge.53" \
"edge.54" "edge.55" "edge.56" "edge.57" "edge.58" "edge.59" "edge.60" \
"edge.61" "edge.62" "edge.63" "edge.64" "edge.65" "edge.66" "edge.67" \
"edge.68" "edge.69" "edge.70" "edge.71" "edge.72" "edge.73" "edge.74" \
"edge.75" "edge.76" "edge.77" "edge.78" "edge.79" "edge.80" "edge.81" \
"edge.82" "edge.83" "edge.84" "edge.85" "edge.86" "edge.87" "edge.88" \
"edge.B89" "edge.90" "edge.91" "edge.92" "edge.93" "edge.94" "edge.95" \
"edge.96" "edge.6" "edge.l9" "edge.97" "edge.98" "edge.99" "edge.1l00" \

"edge.1l01" "edge.l02" "edge.1l03" "edge.l1l04" "edge.l05" "edge.106"
"edge.1l07" "edge.1l08" "edge.l09" "edge.ll0" "edge.1l1l1l" "edge.ll2"
"edge.1l13" "edge.l1l4" "edge.l1l5" "edge.ll6" "edge.l1ll7" "edge.l1l18"
"edge.1l19" "edge.l20" "edge.l21" "edge.1l22" "edge.l1l23" "edge.124"
"edge.125" "edge.l26" "edge.l27" "edge.128" "edge.l1l29" "edge.130"
"edge.1l31" "edge.1l32" "edge.l1l33" "edge.l1l34" "edge.1l35" "edge.l36"
"edge.1l37" "edge.1l38" "edge.1l39" "edge.l40" "edge.l1l41" "edge.l42"
"edge.143" "edge.l44" "edge.1l45" "edge.l46" "edge.l47" "edge.148"
"edge.149" "edge.l50" "edge.l51" "edge.1l52" "edge.l53" "edge.154"
"edge.1l55" "edge.l56" "edge.l57" "edge.l1l58" "edge.1l59" "edge.l60"
"edge.1l61" "edge.l62" "edge.l63" "edge.l64" "edge.l65" real

face create wireframe "edge.97" "edge.98" "edge.99" "edge.l00" "edge.1l01" \
"edge.102" "edge.l03" "edge.1l04" "edge.l05" "edge.l06"™ "edge.1l07" \
"edge.108" "edge.l1l09" "edge.1l1l0" "edge.lll" "edge.l1l1l2" "edge.l113" \
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"edge.1l14" "edge.l1l5" "edge.l1l6" "edge.ll7" "edge.118" "edge.l19"
"edge.120" "edge.l21" "edge.1l22" "edge.1l23" "edge.l1l24" "edge.1l25"
"edge.1l26" "edge.l27" "edge.1l28" "edge.1l29" "edge.l30" "edge.131"
"edge.132" "edge.l1l33" "edge.1l34" "edge.l35" "edge.1l36" "edge.l37"
"edge.138" "edge.l1l39" "edge.l40" "edge.l41l" "edge.l1l42" "edge.1l43"
"edge.1l44" "edge.l45" "edge.l46" "edge.l47" "edge.l1l48" "edge.149"
"edge.1l50" "edge.l51" "edge.1l52" "edge.1l53" "edge.l1l54" "edge.l155"
"edge.1l56" "edge.l57" "edge.1l58" "edge.l59" "edge.l1l60" "edge.lo6l"
"edge.162" "edge.l63" "edge.164" "edge.1l65" "edge.20" "edge.7" "edge.27" \
"edge.1l4" "edge.l5" "edge.23" real

face create wireframe "edge.23" "edge.l6" "edge.l7" "edge.24" real

face create wireframe "edge.8" "edge.27" "edge.l4" "edge.9" "edge.l3" \
"edge.l0" "edge.25" real

face create wireframe "edge.25" "edge.ll" "edge.l2" "edge.26" real

P

undo begingroup

edge picklink "edge.2"

edge mesh "edge.2" successive ratiol 1 size 0.005

undo endgroup

undo begingroup

edge picklink "edge.22"

edge mesh "edge.22" successive ratiol 1 size 0.0005

undo endgroup

undo begingroup

edge picklink "edge.18" "edge.5"

edge mesh "edge.5" "edge.l8" successive ratiol 1 size 0.0025
undo endgroup

undo begingroup

edge picklink "edge.l"

edge mesh "edge.l" successive ratiol 1 size 0.005

undo endgroup

undo begingroup

edge picklink "edge.1l5" "edge.20" "edge.l9"

edge mesh "edge.l9" "edge.20" "edge.l5" successive ratiol 1 size 0.005
undo endgroup

undo begingroup

edge picklink "edge.25" "edge.23"

edge mesh "edge.23" "edge.25" successive ratiol 1 size 0.0007
undo endgroup

undo begingroup

edge picklink "edge.l7" "edge.l2"

edge mesh "edge.l2" "edge.l7" successive ratiol 1 size 0.001
undo endgroup

undo begingroup

edge picklink "edge.l0" "edge.1l3"

edge mesh "edge.l3" "edge.l0" successive ratiol 1 size 0.005
undo endgroup

edge picklink "edge.95" "edge.93" "edge.91" "edge.89" "edge.87" "edge.85" "edge.83" \
"edge.81" "edge.79" "edge.77" "edge.75" "edge.73" "edge.71" "edge.69" \
"edge.67" "edge.65" "edge.63" "edge.61l" "edge.59" "edge.57" "edge.55" \
"edge.53" "edge.51" "edge.49" "edge.47" "edge.45" "edge.43" "edge.41" \
"edge.39" "edge.37" "edge.35" "edge.33" "edge.31" "edge.29"

edge mesh "edge.29" "edge.31" "edge.33" "edge.35" "edge.37" \
"edge.39" "edge.41l" "edge.43" "edge.45" "edge.47" "edge.49" "edge.51" \
"edge.53" "edge.55" "edge.57" "edge.59" "edge.61l" "edge.63" "edge.65" \
"edge.67" "edge.69" "edge.71" "edge.73" "edge.75" "edge.77" "edge.79" \
"edge.81" "edge.83" "edge.85" "edge.87" "edge.89" "edge.91" "edge.93"
successive ratiol 1 size 0.000375

'edge. 95" \

edge picklink "edge.96" "edge.94" "edge.92" "edge.90" "edge.88" "edge.86" "edge.84" \
"edge.82" "edge.80" "edge.78" "edge.76" "edge.74" "edge.72" "edge.70" \
"edge.68" "edge.66" "edge.64" "edge.62" "edge.60" "edge.58" "edge.56" \
"edge.54" "edge.52" "edge.50" "edge.48" "edge.46" "edge.44" "edge.42" \
"edge.40" "edge.38" "edge.36" "edge.34" "edge.32" "edge.30" "edge.28"

edge mesh "edge.28" "edge.30" "edge.32" "edge.34" "edge.36" \
"edge.38" "edge.40" "edge.42" "edge.44" "edge.46" "edge.48" "edge.50"
"edge.52" "edge.54" "edge.56" "edge.58" "edge.60" "edge.62" "edge.64"
"edge.66" "edge.68" "edge.70" "edge.72" "edge.74" "edge.76" "edge.78"
"edge.80" "edge.82" "edge.84" "edge.86" "edge.88" "edge.90" "edge.92"
"edge.94" "edge.96" successive ratiol 1 size 0.0034

—

edge picklink "edge.98" "edge.1l00" "edge.l02" "edge.l04" "edge.1l06" "edge.1l08"
"edge.110" \
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"edge.
"edge.
"edge.
"edge.

112" "edge.1l1l4" "edge.ll6" "edge.118"
126" "edge.128" "edge.l1l30" "edge.l1l32"
140" "edge.142" "edge.1l44" "edge.l46"
154" "edge.1l56" "edge.l58" "edge.l60"

edge mesh "edge.98" "
112" "edge.114" "edge.ll6" "edge.118"

"edge.
"edge.
"edge.
"edge.

126" "edge.1l28"

edge.100" "edge.l1l02" "edge.l1l04" "edge.l06" "edge.108" "edge.l10" \

"edge.1l30" "edge.1l32"

140" "edge.1l42" "edge.l44" "edge.l46"

154" "edge.1l56"

size 0.000375

edge picklink "edge.97"

\

"edge.
"edge.
"edge.
"edge.

111" "edge.113"

"edge.1l15" "edge.

125" "edge.1l27" "edge.1l29" "edge.
139" "edge.1l41" "edge.l1l43" "edge.

153" "edge.1l55"

edge mesh "edge.97" "

"edge.
"edge.
"edge.
"edge.

face mesh "face.
face mesh "face.

139" "edge.1l41"

"edge.l1l57" "edge.

edge.99" "edge.101"
111" "edge.1l1l3" "edge.ll5" "edge.
125" "edge.1l27" "edge.l1l29" "edge.

"edge.143" "edge.

153" "edge.155" "edge.l57" "edge.
successive ratiol 1 size 0.0034

face mesh "face

face mesh "face.
face mesh "face.

face mesh "face

physics
physics
physics
physics
physics
physics

"edge.
"edge.

physics

physics

"edge.
"edge.
"edge.
"edge.
"edge.
"edge.
"edge.
"edge.
"edge.
"edge.

physics

"edge.
"edge.
"edge.
"edge.
"edge.
"edge.
"edge.
"edge.
"edge.

create
create
create
create
create
create
19" "ed
11" "ed
create

create

38" "ed
52" "ed
66" "ed
80" "ed
94" "ed
97" "ed

1" map size 1
2" pave size 1

.5" "face.7" map size 1

3" map size 1
4" map size 1

.6" map size 1

btype
btype
btype
btype
btype
btype
ge.20"
ge.1l0"
btype

btype

ge.40"
ge.54"
ge.68"
ge.g82"
ge.96"
ge.99"

"edge.158" "edge.l60"

"edge.99" "edge.1l01"

"edge.120"
"edge.134"
"edge.148"
"edge.l62"

"edge.120"
"edge.134"
"edge.148"
"edge.l62"
"edge.103"
117" "edge.119"
131" "edge.133"
145" "edge.l1l47"
159" "edge.l61"
"edge.103"
117" "edge.1l19"
131" "edge.1l33"
145" "edge.147"
159" "edge.l61"

"VELOCITY INLET" edge "edge.21"
edge "edge.24"
edge "edge.26"
"edge.6" "edge
"edge.l4"
"edge.2" "edge

"PRESSURE_OUTLET"
"PRESSURE_OUTLET"

"WALL" edge "edge.
"WALL" edge "edge.
"WALL" edge "edge.

gn
an
3n

"edge.l7" "edge.l6"

"edge.9"

"edge

"INTERIOR" edge "edge.22" "edge.27"

"WALL" edge "edge.28"

"edge.42" "edge.44"
"edge.56" "edge.58"
"edge.70" "edge.72"
"edge.84" "edge.86"

\

"edge.1l01" "edge.1l03"

111" "edge.1l1l3" "edge.ll5" "edge.l1l7"
125" "edge.1l27" "edge.1l29" "edge.l1l31"
139" "edge.l41" "edge.143" "edge.l1l45"
153" "edge.1l55" "edge.l57" "edge.l59"

create btype "INTERIOR"

39" "ed
53" "ed
67" "ed
81" "ed
98" "ed
112" "e
126" "e
140" "e
154" "e

X

"edge.30"

"edge.105"

"edge.119"
"edge.133"
"edge.147"
"edge.l61"

edge "edge.29" "edge.31"

"edge.1l22" "edge

.124"

\

"edge.136" "edge.138" \
"edge.150" "edge.l1l52" \

"edge.l64"

"edge.122" "edge
"edge.1l36" "edge
"edge.1l50" "edge
"edge.1l64" succe

"edge.1l05" "edge.

"edge.121" "edge.
"edge.135" "edge.
"edge.149" "edge.
"edge.1l63" "edge.

"edge.1l05" "edge.l1l07"
"edge.1l21" "edge.
"edge.1l35" "edge.
"edge.149" "edge.
"edge.1l63" "edge.

.7" "edge.8"

.1" "edge.18" \

.15" "edge.1l3" "edge.l2" \

"edge.23" "edge.

"edge.32" "edge.34"
"edge.46" "edge.48" "edge.50"
"edge.60" "edge.62" "edge.64"
"edge.74" "edge.76" "edge.78"
"edge.88" "edge.90" "edge.92"

~

"edge.1l07" "edge.l

"edge.1l21" "edge
"edge.135" "edge
"edge.149" "edge
"edge.1l63" "edge
"edge.33" "edge.

"edge.47" "edge.49" "edge.51"

\
"edge.61" "edge.63" "edge.65" \
\

"edge.75" "edge.77" "edge.79"

"edge.89" "edge.91" "edge.93"

118"
132"
146"

ge.41" "edge.43" "edge.4
ge.55" "edge.57" "edge.59"
ge.69" "edge.71" "edge.73"
ge.83" "edge.85" "edge.87"
ge.100" "edge.l02" "edge.104"
dge.114" "edge.ll6" "edge.
dge.128" "edge.1l30" "edge.
dge.142" "edge.l144" "edge.
dge.156" "edge.1l58" "edge.

160"

"edge.l06"
"edge.120"
"edge.134"
"edge.148"
"edge.l62"

124"\
.138" N\
152" N\
ssive ratiol 1
107" "edge.l1l09"
123" \
137" N\
151" \
165"
"edge.109" \
123" \
137" \
151" \
165"
25"
"edge.36" \
o9" \
123"\
137N\
151" N\
.165"

35" "edge.37"

'edge.

95"

"edge.108" "edge.l110"™ \
"edge.1l22" "edge.124" \
"edge.136" "edge.138" \

"edge.1l50" "edge
"edge.l64"

.152"

\

\

\
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(cx-gui-do cx-activate-item "MenuBar*ReadSubMenu*Case...")

(cx-gui-do cx-set-text-entry "Select File*Text" "2 per pl 0.155 0.23 .msh")

(cx-gui-do cx-activate-item "Select File*OK")

(cx-gui-do cx-activate-item "MenuBar*GridMenu*Check")

(cx-gui-do cx-activate-item "MenuBar*ReorderSubMenu*Domain")

(cx-gui-do cx-activate-item "MenuBar*ReorderSubMenu*Zones")

(cx-gui-do cx-activate-item "MenuBar*ReorderSubMenu*Print Bandwidth")

(cx-gui-do cx-activate-item "MenuBar*ModelsSubMenu*Multiphase...")

(cx-gui-do cx-set-toggle-button "Multiphase Model*Tablel*Framel(Model)*ToggleBox 1(Model)*Mixture" #f)

(cx-gui-do cx-activate-item "Multiphase Model*Tablel*Framel(Model)*ToggleBox1(Model)*Mixture")

(cx-gui-do cx-set-toggle-button "Multiphase Model*Tablel *Frame5(Body Force Formulation)*TableS5(Body Force
Formulation)*CheckButton1(Implicit Body Force)" #f)

(cx-gui-do cx-activate-item "Multiphase Model*Tablel*FrameS5(Body Force Formulation)*Table5(Body Force
Formulation)*CheckButton1(Implicit Body Force)")

(cx-gui-do cx-activate-item "Multiphase Model*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-activate-item "MenuBar*ModelsSubMenu*Viscous...")

(cx-gui-do cx-set-toggle-button "Viscous Model*Tablel *Framel(Model)*ToggleBox1(Model)*k-epsilon (2 eqn)" #f)
(cx-gui-do cx-activate-item "Viscous Model*Tablel*Framel(Model)*ToggleBox1(Model)*k-epsilon (2 eqn)")
(cx-gui-do cx-activate-item "Viscous Model*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-activate-item "MenuBar*DefineMenu*Materials...")

(cx-gui-do cx-activate-item "Materials*Table1*Framel *Frame3*ButtonBox3*PushButton1(Fluent Database)")
(cx-gui-do cx-set-list-selections "Database Materials*Table1*Framel*Framel *List1(Materials)" '( 4))
(cx-gui-do cx-activate-item "Database Materials*Table]l *Framel *Framel *List1(Materials)")

(cx-gui-do cx-set-list-selections "Database Materials*Tablel *Framel *Framel *List1(Materials)" '( 242))
(cx-gui-do cx-activate-item "Database Materials*Tablel *Framel*Framel *List1(Materials)")

(cx-gui-do cx-set-list-selections "Database Materials*Tablel*Framel *Framel *List1(Materials)" '( 243))
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(cx-gui-do cx-activate-item "Database Materials*Tablel*Framel *Framel *List1(Materials)")

(cx-gui-do cx-set-list-selections "Database Materials*Table1*Framel *Framel *List1(Materials)" '( 244))

(cx-gui-do cx-activate-item "Database Materials*Tablel*Framel *Framel *List1(Materials)")

(cx-gui-do cx-set-list-selections "Database Materials*Tablel *Framel *Framel *List1(Materials)" '( 245))

(cx-gui-do cx-activate-item "Database Materials*Tablel *Framel *Framel *List1(Materials)")

(cx-gui-do cx-set-list-selections "Database Materials*Table] *Framel *Framel *List1(Materials)" '( 246))

(cx-gui-do cx-activate-item "Database Materials*Tablel*Framel *Framel *List1(Materials)")

(cx-gui-do cx-set-list-selections "Database Materials*Table1*Framel *Framel *List1(Materials)" '( 247))

(cx-gui-do cx-activate-item "Database Materials*Tablel*Framel *Framel *List1(Materials)")

(cx-gui-do cx-set-list-selections "Database Materials*Tablel *Framel *Framel *List1(Materials)" '( 248))

(cx-gui-do cx-activate-item "Database Materials*Tablel *Framel *Framel *List1(Materials)")

(cx-gui-do cx-set-list-selections "Database Materials*Tablel *Framel *Framel *List1(Materials)" '( 249))

(cx-gui-do cx-activate-item "Database Materials*Tablel*Framel *Framel *List1(Materials)")

(cx-gui-do cx-set-list-selections "Database Materials*Table1*Framel *Framel *List1(Materials)" '( 250))

(cx-gui-do cx-activate-item "Database Materials*Tablel*Framel *Framel *List1(Materials)")

(cx-gui-do cx-set-list-selections "Database Materials*Table] *Framel *Framel *List1(Materials)" '( 251))

(cx-gui-do cx-activate-item "Database Materials*Tablel *Framel*Framel *List1(Materials)")

(cx-gui-do cx-set-list-selections "Database Materials*Tablel *Framel *Framel *List1(Materials)" '( 252))

(cx-gui-do cx-activate-item "Database Materials*Tablel*Framel *Framel *List1(Materials)")

(cx-gui-do cx-set-list-selections "Database Materials*Table1*Framel *Framel *List1(Materials)" '( 253))

(cx-gui-do cx-activate-item "Database Materials*Tablel*Framel *Framel *List1(Materials)")

(cx-gui-do cx-set-list-selections "Database Materials*Tablel *Framel *Framel *List1(Materials)" '( 254))

(cx-gui-do cx-activate-item "Database Materials*Tablel *Framel*Framel *List1(Materials)")

(cx-gui-do cx-set-list-selections "Database Materials*Tablel *Framel *Framel *List1(Materials)" '( 255))

(cx-gui-do cx-activate-item "Database Materials*Tablel*Framel *Framel *List1(Materials)")

(cx-gui-do cx-set-list-selections "Database Materials*Table1*Framel *Framel *List1(Materials)" '( 256))

(cx-gui-do cx-activate-item "Database Materials*Tablel*Framel *Framel *List1(Materials)")

(cx-gui-do cx-set-list-selections "Database Materials*Table1*Framel *Framel *List1(Materials)" '( 257))

(cx-gui-do cx-activate-item "Database Materials*Tablel *Framel *Framel *List1(Materials)")
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(cx-gui-do cx-set-list-selections "Database Materials*Table1*Framel *Framel *List1(Materials)" '( 258))

(cx-gui-do cx-activate-item "Database Materials*Tablel*Framel *Framel *List1(Materials)")

(cx-gui-do cx-activate-item "Database Materials*PanelButtons*PushButton1(Copy)")

(cx-gui-do cx-set-list-selections "Database Materials*Tablel*Framel *Framel *List1(Materials)" '())

(cx-gui-do cx-activate-item "Database Materials*Tablel *Framel *Framel *List1(Materials)")

(cx-gui-do cx-set-list-selections "Database Materials*Tablel *Framel *Framel *List1(Materials)" '( 552))

(cx-gui-do cx-activate-item "Database Materials*Tablel*Framel *Framel *List1(Materials)")

(cx-gui-do cx-activate-item "Database Materials*PanelButtons*PushButton1(Copy)")

(cx-gui-do cx-activate-item "Database Materials*PanelButtons*PushButton1(Close)")

(cx-gui-do cx-set-real-entry-list "Materials*Frame2(Properties)* Table2(Properties)*Frame4*Frame2*RealEntry3" '( 997))

(cx-gui-do cx-set-real-entry-list "Materials*Frame2(Properties)* Table2(Properties)*Frame10*Frame2*RealEntry3" '( 0.00089))

(cx-gui-do cx-activate-item "Materials*PanelButtons*PushButton 1 (Change/Create)")

(cx-gui-do cx-set-list-selections "Materials*Table1*Framel*Table1*DropDownList4(Materials)" '( 1))

(cx-gui-do cx-activate-item "Materials*Tablel *Framel*Table1 *DropDownList4(Materials)")

(cx-gui-do cx-set-real-entry-list "Materials*Frame2(Properties)* Table2(Properties)*Frame4*Frame2*RealEntry3" '( 805))

(cx-gui-do cx-set-real-entry-list "Materials*Frame2(Properties)* Table2(Properties)*Frame 1 0*Frame2*RealEntry3" '( 0.014))

(cx-gui-do cx-activate-item "Materials*PanelButtons*PushButton 1 (Change/Create)")

(cx-gui-do cx-activate-item "Materials*PanelButtons*PushButton1(Close)")

(cx-gui-do cx-activate-item "MenuBar*DefineMenu*Phases...")

(cx-gui-do cx-set-list-selections "Phases*Tablel*Framel*List1(Phase)" '( 0))

(cx-gui-do cx-activate-item "Phases*Table1*Framel *List1(Phase)")

(cx-gui-do cx-activate-item "Phases*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-set-text-entry "phase-domain-2*TextEntryl(Name)" "water")

(cx-gui-do cx-set-list-selections "phase-domain-2*Table2*Tablel*DropDownList1(Phase Material)" '( 0))
(cx-gui-do cx-activate-item "phase-domain-2*Table2*Table1 *DropDownList1(Phase Material)")
(cx-gui-do cx-activate-item "phase-domain-2*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-set-list-selections "Phases*Tablel*Framel*List1(Phase)" '( 0))

(cx-gui-do cx-activate-item "Phases*Table1*Framel *List1(Phase)")

(cx-gui-do cx-set-list-selections "Phases*Tablel *Framel *List1(Phase)" '( 1))



(cx-gui-do cx-activate-item "Phases*Table1*Framel *List1(Phase)")

(cx-gui-do cx-activate-item "Phases*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-set-text-entry "phase-domain-3*TextEntryl(Name)" "crude-oil")

(cx-gui-do cx-set-list-selections "phase-domain-3*Table2*Tablel*DropDownList1(Phase Material)" '( 1))

(cx-gui-do cx-activate-item "phase-domain-3*Table2*Tablel *DropDownList1(Phase Material)")

(cx-gui-do cx-set-real-entry-list "phase-domain-3*Frame3(Properties)*Table3(Properties)*Framel *Frame2*RealEntry3" '( 4e-005))

(cx-gui-do cx-activate-item "phase-domain-3*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-set-list-selections "Phases*Tablel*Framel*List1(Phase)" '( 1))

(cx-gui-do cx-activate-item "Phases*Table1*Framel *List1(Phase)")

(cx-gui-do cx-activate-item "Phases*Tablel*PushButton4(Interaction)")

(cx-gui-do cx-set-list-selections "interaction-domain-4*Frame2*Frame3(Drag)*Framel(Drag Coefficient)*Tablel(Drag

Coefficient)*Frame3*Frame2*DropDownList1" '( 1))

(cx-gui-do cx-activate-item "interaction-domain-4*Frame2*Frame3(Drag)*Framel(Drag Coefficient)*Tablel(Drag

Coefficient)*Frame3*Frame2*DropDownList1")

(cx-gui-do cx-activate-item "interaction-domain-4*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-activate-item "Phases*PanelButtons*PushButton2(Cancel)")

(cx-gui-do cx-activate-item "MenuBar*DefineMenu*Operating Conditions...")

(cx-gui-do cx-set-toggle-button "Operating
Conditions*Tablel*Frame2(Gravity)*Table2(Gravity)*Framel *ToggleBox1*CheckButton1(Gravity)" #f)

(cx-gui-do cx-activate-item "Operating

Conditions*Tablel *Frame2(Gravity)*Table2(Gravity)*Frame 1 *ToggleBox 1 *CheckButton1(Gravity)")

(cx-gui-do cx-set-real-entry-list "Operating Conditions*Table1*Frame2(Gravity)* Table2(Gravity)*Frame2(Gravitational
Acceleration)*Table2(Gravitational Acceleration)*RealEntry2(Y)" '(-9.81))

(cx-gui-do cx-activate-item "Operating Conditions*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-activate-item "MenuBar*DefineMenu*Boundary Conditions...")

(cx-gui-do cx-set-list-selections "Boundary Conditions*Tablel*Framel *List1(Zone)" '( 6))

(cx-gui-do cx-activate-item "Boundary Conditions*Tablel*Framel*List1(Zone)")

(cx-gui-do cx-activate-item "Boundary Conditions*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-set-list-selections "velocity-inlet-11-

1*Frame4*Frame3(Momentum)*Table1 *Framel(Turbulence)*Tablel(Turbulence)*DropDownList1(Specification Method)" '( 3))

(cx-gui-do cx-activate-item "velocity-inlet-11-

1*Frame4*Frame3(Momentum)*Table1*Framel (Turbulence)*Tablel(Turbulence)*DropDownList1(Specification Method)")



(cx-gui-do cx-set-real-entry-list "velocity-inlet-11-

1*Frame4*Frame3(Momentum)*Table1 *Framel (Turbulence)*Tablel(Turbulence)*RealEntry8(Turbulent Intensity)" '( 0.0002))

(cx-gui-do cx-set-real-entry-list "velocity-inlet-11-

1*Frame4*Frame3(Momentum)*Table1*Framel (Turbulence)*Table1(Turbulence)*RealEntry10(Hydraulic Diameter)" '( 0.044))

(cx-gui-do cx-activate-item "velocity-inlet-11-1*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-set-list-selections "Boundary Conditions*Tablel*DropDownList4(Phase)" '( 1))

(cx-gui-do cx-activate-item "Boundary Conditions*Tablel*DropDownList4(Phase)")

(cx-gui-do cx-activate-item "Boundary Conditions*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-set-real-entry-list "velocity-inlet-11-2*Frame4*Frame3(Momentum)*Table1*Table4*RealEntry2(Velocity
Magnitude)" '( 0.833))

(cx-gui-do cx-activate-item "velocity-inlet-11-2*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-set-list-selections "Boundary Conditions*Tablel*DropDownList4(Phase)" '( 2))

(cx-gui-do cx-activate-item "Boundary Conditions*Table1*DropDownList4(Phase)")

(cx-gui-do cx-activate-item "Boundary Conditions*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-set-real-entry-list "velocity-inlet-11-3*Frame4*Frame3(Momentum)*Table1*Table4*RealEntry2(Velocity
Magnitude)" '( 0.8328))

(cx-gui-do cx-set-text-entry "velocity-inlet-11-3*TextEntry1(Zone Name)" "velocity inlet.1")

(cx-gui-do cx-set-real-entry-list "velocity-inlet-11-3*Frame4*Frame8(Multiphase)*Table1 *Table2*RealEntry2(Volume Fraction)"
'(0.2))

(cx-gui-do cx-activate-item "velocity-inlet-11-3*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-set-list-selections "Boundary Conditions*Tablel*Framel*List1(Zone)" '( 4))

(cx-gui-do cx-activate-item "Boundary Conditions*Tablel*Framel*List1(Zone)")

(cx-gui-do cx-set-list-selections "Boundary Conditions*Table1*DropDownList4(Phase)" '( 0))

(cx-gui-do cx-activate-item "Boundary Conditions*Tablel*DropDownList4(Phase)")

(cx-gui-do cx-activate-item "Boundary Conditions*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-set-list-selections "pressure-outlet-10-

1*Frame4*Frame3(Momentum)*Table1*Framel (Turbulence)*Tablel(Turbulence)*DropDownList1(Specification Method)" '( 3))

(cx-gui-do cx-activate-item "pressure-outlet-10-

1*Frame4*Frame3(Momentum)*Table1 *Framel (Turbulence)*Tablel(Turbulence)*DropDownList1(Specification Method)")

(cx-gui-do cx-set-real-entry-list "pressure-outlet-10-
1*Frame4*Frame3(Momentum)*Table1*Framel (Turbulence)*Table1(Turbulence)*RealEntry8(Backflow Turbulent Intensity)" '(
0.0002))
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(cx-gui-do cx-set-real-entry-list "pressure-outlet-10-
1*Frame4*Frame3(Momentum)*Tablel*Framel (Turbulence)*Tablel(Turbulence)*RealEntry10(Backflow Hydraulic Diameter)" '(
0.0021))

(cx-gui-do cx-activate-item "pressure-outlet-10-1*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-set-list-selections "Boundary Conditions*Tablel*Framel*List1(Zone)" '( 5))

(cx-gui-do cx-activate-item "Boundary Conditions*Tablel*Framel*List1(Zone)")

(cx-gui-do cx-activate-item "Boundary Conditions*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-set-list-selections "pressure-outlet-9-

1*Frame4*Frame3(Momentum)*Table1*Framel (Turbulence)*Tablel(Turbulence)*DropDownList1(Specification Method)" '( 3))

(cx-gui-do cx-activate-item "pressure-outlet-9-

1*Frame4*Frame3(Momentum)*Table1*Framel (Turbulence)*Tablel(Turbulence)*DropDownList1(Specification Method)")

(cx-gui-do cx-set-real-entry-list "pressure-outlet-9-
1*Frame4*Frame3(Momentum)*Table1*Framel (Turbulence)*Table1(Turbulence)*RealEntry8(Backflow Turbulent Intensity)" '(
0.0002))

(cx-gui-do cx-set-real-entry-list "pressure-outlet-9-
1*Frame4*Frame3(Momentum)*Table1*Framel (Turbulence)*Tablel(Turbulence)*RealEntry10(Backflow Hydraulic Diameter)" '(
0.0021))

(cx-gui-do cx-activate-item "pressure-outlet-9-1*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-activate-item "Boundary Conditions*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-activate-item "pressure-outlet-9-1*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-set-list-selections "Boundary Conditions*Tablel*Framel*List1(Zone)" '( 7))

(cx-gui-do cx-activate-item "Boundary Conditions*Tablel*Framel*List1(Zone)")

(cx-gui-do cx-activate-item "Boundary Conditions*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-set-toggle-button "wall-8-1*Frame4*Frame3(Momentum)*Table1*Frame2*Framel *Table1*Framel(Shear

Condition)*ToggleBox1(Shear Condition)*Specified Shear" #f)

(cx-gui-do cx-activate-item "wall-8-1*Frame4*Frame3(Momentum)*Table1*Frame2*Framel *Table1*Framel (Shear

Condition)*ToggleBox1(Shear Condition)*Specified Shear")

(cx-gui-do cx-set-real-entry-list "wall-8-1*Frame4*Frame3(Momentum)*Table1 *Frame3*Frame1(Wall Roughness)*Table1(Wall
Roughness)*Table2*RealEntry2(Roughness Constant)" '( 0))

(cx-gui-do cx-activate-item "wall-8-1*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-activate-item "Boundary Conditions*PanelButtons*PushButton2(Cancel)")

(cx-gui-do cx-activate-item "MenuBar*MonitorsSubMenu*Residual...")

(cx-gui-do cx-set-toggle-button "Residual Monitors*Table1*Framel (Options)*ToggleBox1(Options)*CheckButton2(Plot)" #f)

(cx-gui-do cx-activate-item "Residual Monitors*Tablel*Framel(Options)*ToggleBox1(Options)*CheckButton2(Plot)")
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(cx-gui-do cx-set-real-entry-list "Residual Monitors*Table2*RealEntry11" '( 1e-005))

(cx-gui-do cx-set-real-entry-list "Residual Monitors*Table2*RealEntry17" '( 1e-005))

(cx-gui-do cx-set-real-entry-list "Residual Monitors*Table2*RealEntry23" '( 1e-005))

(cx-gui-do cx-set-real-entry-list "Residual Monitors*Table2*RealEntry29" '( 1e-005))

(cx-gui-do cx-set-real-entry-list "Residual Monitors*Table2*RealEntry35" '( 1e-005))

(cx-gui-do cx-set-real-entry-list "Residual Monitors*Table2*RealEntry41" '( 1e-005))

(cx-gui-do cx-activate-item "Residual Monitors*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-activate-item "MenuBar*WriteSubMenu*Stop Journal")
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Abstract

Horizontal Gravitational separators are often used for separating oil and other existent
compounds in oil well from water. In this research numerical simulation for
gravitational separators using computational fluid dynamic has been done to evaluate
and improve their efficiency. Software package GAMBIT 2.4.6 was used for geometry
and mesh generation and software package FLUENT 6.3 was used for simulating
oil/water or grease/water two phase flow. In simulation, mixture multiphase model and
k-¢ turbulence model was used. Generally oil/water separator and grease interceptor
were evaluated as two instances of gravitational separators. Oil/water separator was
evaluated with mixture of 20 percent oil and 80 percent water, whereas mixture in use

on grease interceptor assessment only had 0.11 percent grease diffused in water.

Simulation results in both of gravitational separators had good relative agreement with
experimental results. grease interceptor evaluation results for mixture of only 0.11%
grease in water using mixture multiphase flow model illustrate that mixture multiphase
flow model can be appropriate for two phase flows with very low volume fraction
second phase. In addition, effective changes on separating efficiency are evaluated and
final improved model produce from composition of most effective changes, in order to

improving efficiency of separator system.

Key words:

Computational fluid dynamic, Oil-water separators, Grease interceptors, Mixture

multiphase model, k-¢ turbulence model.



