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Appendix A - List of assumptions

Steady-state simulations
Influence of temperature is negligible.

Heat exchanger central plane taken as symmetry plane.

Differential window-zone flow area in square and rotated triangular configurations is
negligible.

Simulations are split into three separate sections.

Nozzle connections are omitted, as they have negligible influence.
Baffle rod supports are omitted, as they have negligible influence.
Baffle-shell and baffle-tube leakages are omitted.

Smooth wall roughness has negligible influence.

Convergence is reached when residuals and change in pressure drop fall below 102 and 0,1
Pascal per iteration, respectively.

Transient simulations
The geometry is simplified in order to lessen computational requirements.

The majority of the deposition of particles will be concentrated in the first four compartments
and transportation of sediment downstream will only commence after significant deposits
have already formed in the initial compartments.

A comparison of trends within simplified geometries will be sufficient.
Inlet velocity that is decreased, enhances convergence behaviour.
150 internal iterations sufficient to allow for general convergence
Sediment is modelled as fired clay.

Sediment inlet concentration is assumed to be 30%.

Particle size is assumed to be 1 mm.

Standard k-¢ will have negligible discrepancies in accuracy.



Appendix B

Variables
AP 34969.58 Triangular
AP 2407.692 AP 34969.58
AP 8361.513
APy, 2262.008
AP, 997.561
Ny 6 Cross Flow Window Zone End Cross Flow Nozzle
Ps 997.561 AP, 2407.692| |APu, 2262.007925| |APec 8361.513| [APs 997.561
f 0.424861 f 0.424861| |APcin 1989.614644
L 0.3955 L 0.3955| |APy 409.4846711
U 0.81094 8 0.944711|  |Aw 0.089172637
Py 0.027712 Bc 28.26923| |a 2.237571076
6 0.944711 Use 0.81094|  |Aom 0.134124457
Ng 14 Asc 0.179076|  |dbs 0.413246371
Ds 0.91 v 1.148160499
Bs 0.858 Ty 0.382275571
Bc 28.26923 6 1.69054331
H 0.25725 Upz 1.62852783
\Y2 0.14522 [ 0.066813331
Asc 0.179076 Ky 0.242741662
Do 0.890647 k 0.309554993
d 0.025 A 1.006031511
P 0.032 B 0.241286341
Py 0.032 Todbs 0.925054877
Reg 18267.77
Cy 0.149163
fi 1
Awz 0.089173
ORad 2.237571
Opeg 128.2034
Dy 0.9055
[\ 128
Abm 0.134124
dhs 0.413246
YRad 1.14816
Vbeg 65.78475
T 0.382276
65 rad 1.690543
65 deg 96.861
k 0.309555
Unz 1.628528
ka 0.066813
ks 0.242742
k 0.309555
A 1.006032
B 0.241286
Ny 16




Variables

AP 33249.2 Triangular Validity

AP, 1432.214 AP 33249.2 SID 0.942857 |Valid t/d 1.28|Valid
APoe 2304.447 H/D 0.282692 | Valid D/d 36.4|Valid
APg 3413.612 Rg o|Valid Re 18267.77 [Valid
AP 997.561

Ny 6 Crossflow End Crossflow Window Nozzle
APoo 1432.214 AP, 1432.214 APqe 2304.447 APe 3413.612 AP 997.561
fiL 1 APoo 1432.214 APge0 2304.447 Nwe 7.426168 Ws 1
fs 1 We 0.650978 Ace 0.2314 dy 0.032203
13 0.483992 Ac 0.22308 We e 0.627572 Ar 0.089173
Ny 14 Aniet 0.14522 Ree 1.76E+04 Ue 11.07621
We 0.650978 \% 0.14522 e 0.488743 Arc 0.152004
p 997.561 a 1.28 Sev 0.488787 Arr 0.062832
\Y 0.14522 b 1.108513 143 0.012683 w, 1.029629
Ae 0.22308 e 0.007 & 0.476103 W 1.628528
S 0.858 e 0.024 foiE 1

Le 0.26 Le 0.26 T 1

ds 0.43 & 1.22E-02

Ainlet 0.14522 & 0.471765

e 0.007 T2 1.00E+00

e 0.024 fot 1

e 0.022 Re 1.83E+04

a 1.28 fativ 223.3609

b 1.108513 farf 0.696263

Sq 0.032 faty 5.484626

S 0.027713 & 4.84E-01

da 0.025 & 4.84E-01

D 0.91 fiL 0.707826

Niubes 26 fg 1

& 0.012227 Ry 0.231714

& 0.471765 R 0.079708

T2 1 Aswu 0.00412

T 1 Asc 0.017781

Re 18267.77 Asru 0.013661

fativ 223.3609 v 2.248605

fariv 5.484626 r 0.615243

n 0.000889 Rg 0

Nw 0.000889 Ag 0

Ry 0.231714 Dg 0.890647

R 0.079708

Aswu 0.00412

Asc 0.017781

Asru 0.013661

n 556

e 256

ds 0.0258

Dy 0.9055

YRad 2.248605

Voeg 128.8356

H 0.25725

T 0.615243

B 3.7

Rs 0

Rs 0

As 0

Dg 0.890647

Se 0.89

Nwe 24

APge o 2304.447

Ae e 0.2314

We e 0.627572

Ree 17610.95

e 0.488787

S 0.012683

& 0.476103

foie 1

foie 1

w, 1.029629

Nwe 7.426168

dy 0.032203

A 0.089173

Ue 11.07621

Arg 0.152004

Arr 0.062832

Wp 1.628528

&s 2

Ws 1
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BS CF PP Out Total BS CF PP

s61 15.64 47.04 11.88 72.40 74.56 1.03 0.21 0.63 0.16
s62 21.32 38.99 12.24 72.55 72.55 1.00 0.29 0.54 0.17
s63 21.39 39.31 11.13 73.17 71.83 0.98 0.30 0.55 0.15
s91 13.83 45.54 13.83 72.40 73.19 1.01 0.19 0.62 0.19
s92 17.03 46.70 8.94 72.67 72.67 1.00 0.23 0.64 0.12
s93 16.60 47.14 7.77 72.90 71.51 0.98 0.23 0.66 0.11
D61 11.95 51.62 8.06 72.40 71.62 0.99 0.17 0.72 0.11
d62 20.92 38.26 11.34 72.59 70.52 0.97 0.30 0.54 0.16
d63 20.15 40.64 10.27 73.08 71.06 0.97 0.28 0.57 0.14
dol 9.75 57.17 7.45 72.40 74.36 1.03 0.13 0.77 0.10
d92 15.12 48.41 9.07 72.40 72.59 1.00 0.21 0.67 0.12
do3 8.52 55.84 8.77 72.41 73.13 1.01 0.12 0.76 0.12
dd61 63.67 8.50 72.43 72.18 1.00 0.00 0.88 0.12
dd62 0.00 62.88 10.13 72.78 73.01 1.00 0.00 0.86 0.14
dd63 0.00 59.08 13.52 72.65 72.60 1.00 0.00 0.81 0.19
ddol 67.58 5.15 72.40 72.73 1.00 0.00 0.93 0.07
dd92 0.00 64.52 6.65 72.26 71.17 0.98 0.00 0.91 0.09
dd93 0.00 63.16 9.13 72.25 72.29 1.00 0.00 0.87 0.13

S60 26.7% 57.2% 16.1%

S90 21.8% 64.1% 14.0%

D60 24.9% 61.2% 13.9%

D90 15.2% 73.3% 11.5%

DD60 0.0% 85.2% 14.8%

DD90 0.0% 90.3% 9.7%




| s.01258] 578138 #itwhy does maximum increase.
625780
| 7.30826] 655196

7
nD 60
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| 6.18575 22 66611 [ 20 42240
[653197] 6.03444] 2139015 1879218

Velocity concentration percentage
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Pin P Out Sin S Out TIn T Out | Total 1
-384.42| -7493.10| -7365.91| -10533.30 114.36 »5462.@ IS_6 30889.7 5576.6
12239.25| -1412.94| 9199.56 1627.47| 14262.31 550.90 D9 28953.3 6009.1
10550.18 -5.37| 13590.11 6874.33 12509.49 907.87 D6 242915 1280.2
-316.05| -7483.20| -7044.27| -10514.16 182.73| -5826.33 D9 22992.8 1656.5
10553.82| -1422.80| 7523.23 1607.41| 12206.03 158.33) DD6 22701.2 1664.5
10298.72 -11.47| 13329.01 6697.43| 11875.56 979.00 DD9 23908.5 2233.5
-1603.72| -4454.04| -6252.11| -4454.17| -1104.94| -2385.14
7717.21| -4429.73| 7716.92| -4397.72| 9786.08| -1641.26 I Iﬂ: 1
10349.83 -6.82| 10380.63 4641.56| 13133.35| 1549.35 IS_6 17455.3 3167.4
-1450.51| -4456.12| -6098.89| -4456.09 -951.73| -2608.24 D9 16017.3 3469.9
7095.59| -4452.46| 7096.11| -4445.16| 8941.17| -1770.12 D6 16055.8| -1797.9
9321.38 -0.79] 932131 4647.60| 12002.62| 1377.61 D9 14572.2| -1642.8
-1565.67| -4454.67| -6214.06| -4455.23| -1066.89| -2731.41 DD6 14469.4| -1758.8
6628.62| -4467.73| 6628.41| -4467.97| 8396.64| -1755.26 DD9 15575.0| -1112.4
9772.03 -8.47| 977174 4639.92| 12471.85| 1587.10]
-918.41| -4454.58| -5566.79| -4454.41 -419.63| -2653.11 Pressure 1
6991.24( -4470.63| 6991.04| -4472.18| 8793.06| -1809.97 S6 29784.4 7108.7 Correlation pressure drop [kPa]
9874.00 0.08| 9872.61 4648.47| 12529.79| 1457.76| DS 29454.0 7167.2 G&G Simulated
D6 25353.9 2850.3 33.249,
Pressure 1 2 3 DS 23875.8 3005.6 27.339' 29.95
31316.4 7108.7 13652.2 10555.5 DD6 23765.8 2889.0
29454.0 7167.2| 11976.6 10310.2 DD9 24872.0 3536.2
25353.9 2850.3 12146.9 10356.7
23875.8 3005.6 11548.0 9322.2 Dynamic
23765.8 2889.0] 11096.3 9780.5 16350.0
24872.0 3536.2| 11461.9 9873.9 16517.9 DS
17118.1 D6
15455.2 D9
15534.1 DD6
16538.4 DD9
1664.51
2233.48
Surface Average of Pressure Volume  Mesh
Part Value (Pa)
Body 01:00 Inlet -3.84E+02
Body 01:00 Outlet -7.49E+03
Total: -3.10E+03
Surface  Average  of Total Volume  Mesh
Part Value (Pa)
Body 01:00 Inlet 1.14E+02
-5.46E+03

Body 01:00 Outlet

Total: -2.02E+03

Percentage differences
7.10% 9.86%

-4.00% 3.33%









Appendix D

aX Velocity (m/s)
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Velocity: Magnitude (m/s)
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