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Calculation for a 4” pipeline

Bend orientation Pipe sizes
[ ] (1) Vertical ascending to horizontal S D &= D
c (2) Horizontal to vertical descending " || 54mm 438mm | 32" | | 793 mm
1 (3) Vertical descending to horizontal 3| 7Bmm 489mm | [347 | | 843 mm
Installation name * Quick modeling (4) Horizontal to vertical ascending 4" || 102 mm 590 mm
e a Suction or vacuum system (5) Horizontal to horizontal 5 | [128 mm 643 mm
d = Discharge or pressure system = 5 | 122mm 693 mm
Full Path ©\\dQuick modeling txt 6" | 154mm 743 mm
Geometry table Geometry table Geometry table
Diam  length Angle R Bend  Start angle Bend Diam  lenath Ande R Bend Start angle Bend Bend Start anale Bend
Part Description mm m degrees mm degrees degrees Type Part Description mm m mm degrees Ty Part Description degrees degrees  Type
1| |intoke w2 )1 0 22 |[Pipe ~|[102 | 16.6666 (90 v
2 ||Pipe v|[102 [as 0 23 | Bend ~|[102 2014 [0 | [36.869 1 v
3 |[Bend | (102 204 | (90 36.869)[5 24 ||Pipe v 12 |10 0 v
4 ||Pipe v|[102 [as 0 25 |[Bend v|[102 204 |90 | [36.869 2 v
5 |/Bend | 102 204 | |90 36.863 |5 26 || Ouilet ~|[102 v
6 | Pie v| 102 ||as 0 v v
7 |/Bend | 102 204 |90 36.869)[5 v v
8 |[Pipe w102 [as ] v v
9 |[Bend | 102 204 |90 36.869)[5 v v
10 | Pipe v| 102 4.5 o v v
11 |[Bend | 102 204 |90 36.869)[5 v v
12 ||Pipe w102 [a5 0 v v
13 |[Bend | 102 204 |90 36.869)[5 v v
14 ||Pipe v|[102 [as 0 v v
15 |[Bend | (102 204 | (90 36.869)[5 ~ v
16 ||Pipe v|[102 [as 0 v v
17 || Diameter Tran v v v
18 | |Pipe w102 o 0 v v
19 |[Bend | 102 204 |90 36869 [4 ~ v
20 ||Fipe v 102 |16.3333 90 v 27 |[Fitter 138 m2 Total length 80 m
21 || Diameter Trar v v 28 | Pump 0.115 | m3/sec  Number of bends |10
[ Calculate fitter ~ Air supply/vent piping
Bend radius |15 -0 A supply piping length | 10 m Vent piping length |0 m
O Page 1 Air supply Nu of bends 5 - Vent Nu of bends 0 -
) Page 2 Air supply piping Diam | 102 mm  Vent piping Diam 0 mm
S =2

Cient File path | Quick modeling Product |Bentonite Date: 09-11-2016 Time: 13:45:03
Gas medium compressor Ambient (Compressor intake) Convey pipeline
® Ar O O Dat =
@ Air () Nitrogen (generator) () Oxygen a > m . - -
o Ambient temperature |35 degrC Aitude | 1750 | m P OR— ° -
age Inlet temperature 35 degrC  Altitude pressure 819 | mbar Convey distance slope 0 mup [0 o Pipe diameter
Inlet dp (or vacuum) |15 mbar 0,015 bar Total conveying length 80 m begin (102 wm
Ambient pressure (1000 | mbar |1 bar < Accept Number of Bends 10 — @ Radusbends end 102 | mm
Ambient RH 80 % Show air intake conditions ) Tbends
[] Oveniide RH air density calculation for 5373 degrC and >220 bar
Temperatures
©) Const. mass pump (sonic chokeurbo/il filled) i 0 dearC Ce—tTrem=odmD s
) Blower data curve operating points = S oo . Calculate empty pipeline pressure mmWC
Centrifugal fan Compressor gas cooling o Air only compr. press. with filter bar mmWC
0 Do Volumetric off. Gas displacement m3fsec
Max. compr. press. 35 bar Gas supply/vent piping
Maximum conveying pressure 35000 mmWC Gas supply Vent
Compr. displ. [0.18 o Length 10 0 m  Guessed press. dop mmWC
Mu of bends
e S—— —— 5 0 Air press. drop mmWC
m [] Booster gas cooling degr C [ ] Dryer degr C Diameter 102 0 mm Air press. drop bar
Non insulated gas supply pipe - End pressure | 25000 mmWC Re-/Calculate pressure drop
Tank/continuous system Non insulated convey pipe pipelines () Gas supply piping 0 mmwWC [0 bar
() Tank system (Tank air from compressor air) e F fE P —— “ — -
Contiuous system (No tank air)
= = Additional press. drop gas supply |0 mmWC
Gas medium booster _ _ Calculate Gas ipi Calculate Vent pipi
® Air () Nitrogen (generator) Data Bentonite panticle density 2600 | ko/m3 U SESC T IETD U @ Yent piping
Calculation setti
p— Bulk density 850 | kg/m3 ion seftings
] Installed Pat size 197 | mesh —> acc> 75 | susp> |75 micron
Set capacity 67880 | lbs/hr | —> | [30.79 | tons/hr
Susp. vel |2 misec | —> | acc> 2 susp> |2 m/sec
Product loss constant Compressor pressure | 2.5 bar 25000  mmWC Press. 35558  psi
Product loss factor 8.6969E-12 s 0 bar [0 mmWC
pressure: drop 25000 WC
Wall friction factor 05 Set 25 bar -
Mat. intake press drop 150 mmWC Calc. intake gas press. drop Time domain dt |0.001
vwall /vsusp 1.35 e
Ritter resistance factor 1500000 n txed > ty calculated
Rotary lock feeder (RLF) / screw-feeder (SF) e 02 KCal/kg/C ) Capacity fixed —> pressure calculated (Manual calculation Zenz diagram)
Byl ock Foodis L Se=slEasda W e (e i/ = Change ) Pressure and capacity fixed —> intake pressure drop calculated
tons/hr No particle size distribution product ~
. ) Pressure and capacily fixed —> constant loss factor calculated
m
/min  Diom [0403 | m |Cocuime| | Alter ) Pressure and capacity fixed —> material loss factor calculated G
R Fiterarea 138 | m2 [ No filter exhaust fan/Filter calculated [] product loss factor (cwp) kept constant

Feeder RL p-in +/-

m3/sec 0 mmWC Fixed filtersize

Eductor feeder
Eductor fesder [| No

or Back to iy Save file
stont merms installation




Table calculation

Fort Pt descrition e e v : e KW o et Sedment
Intake 102 hor 69 F5) 43

Pipe 102 hor 45 |71 |s19 | [0 | |43 s 28 ||o.
[ 262 | h87 0 | 43

o

Compr. displ_at 2.5 bar m3/s

81
Tank displ compr. {repl. gas) mi/s 1
Compr. displ. for pipe 0.1643 | m3/s Dryer ] 7
Actual gas flow at end 0.1476 msec (01612 | kofs ]
New set capacity 30.73 tons/hr
Capacity tons/hrat (25000 | mmWC (25 bar ]
Pressure drop 25000 mmWC |25 bar 70
Booster pressure mmWC bar ]
Back pressure 0 mmWC [0 bar
Empty pipeline pressure 1389 mmWC ]
Empty pipeline filter press. drop 289 mmWC =
SIRbegn |53 | SIRend 53 —
Pipeline encrgy consumption | 1.38 KWhrton =
Compressor power =
Conveying power
@

W Material intake loss KW
B oIS . installation |

Mat._loss fact. const. | 0.0581 o s &= | —f

Pep— —

Mat_ int /add. press. drop [0 | weWC | savelle | 56 ouie =

Filter receiver diameter => m m/s f— S
m2

24759 0.2

- [240 | mawc (28]

(05 | mimen -

Progress
Filter RH+kettle intake = 0 % - temp_ kettle intake = 218 degrC)
heration 5]
Condensation intake 7.44 ltrs/hr ## 0.102 % bonded cement of conveying rate
‘ Back o st ‘ ‘ Pt ‘ ‘ New ‘ — ‘ ‘ Coleiaton ‘
e calculation Calculation | | finished (Recalc) | | rosults

Gent | | c fon results: Pressure drops
Capacity tons/hr Poduct intake 150 mmWC 0.6 % 48 mmWC/Aon
Filepath |c:\Nddefault xt
epah o | presare 25000 25 | bar Nozzle ftotal dp) 469 mmWC (1.8 | % 152 | mmWChon
Product | i | Boost ] 0 bar
L ler pressure: Acceleration exdl product dp 2716 mmWC (108 = 882 mmWC/on
Installation Back presecrs |0 [0 |e= Poduct rosistance 15332 | maWC [613 | % 4979 | mmWChon
Convey dist. horizontal Pressure drop | 25000 25 | bar !
Bend exira product 0 mmWC |0 % 0 mmWCAon
Convey dist. vertical EN mdown  Loading ratio 53 A
Hevation 3543 | mmwC 141 | % 115 mmWCAon
Convey dist. slope 0 mup 0 | mdown  Volumetric loading ratio 0.099 | to "
Total conv. length 30 m Empty pipeline pressure | 1389 mmWe Srm=m % 802 | mmWCAon
Nu of Bends 10 Residence time 13.33 seconds Gas  Ar % 154 mmWCAon
B Filt
Pipe diameter(s) 102 - [102 - Re-number * 10°5 1.156 er % 78 mmWCAon
Compressor displacement 0,18 m3/sec 0203 | kp/sec ~ Mixture dens.atint.|190.1 | at end Gas supply piping = mmWCAon
Booster. displ. Air 0 m3/sec [0 kg/sec  Mixture dens. at boost [ kg/m3 Vent piping 2 mmWCAon
Total gas displacement  |0.18 | m3/sec 0203 | kg/sec  Matenial in pipeline ko Sedm.0 | kg Sum dpTotal % mmWCAon
Exit dynamic force kN e
{Screwcompressor)
Feeder system
Installation system Compressor power 1 1x
Mechanical effici
(@) Rotary lock feeder () Continuous system reeney
Vessel faclor tons/hr/m"3/bar(a) vessel capacity tons/hr No booster
Nominal capacity tons/hr Produd! loss energy pipes —> heat 0.367 KWon
Silo volume m"3 Silo content Produd! loss energy bends —>heat | 0.05 KW.Aon
Silo product volume m"3 pipevol. m™3  pipe cont. Heat loss pipeline 13 kW
begin =) bar  pipeline cap. at max. press. = ==
pressure valve open (>= pressure) bar Ambient temperature 35 degr C
Outlet temperature compressor degr C
temperature begin pressurizing c
temperature after pressurizing c Pipeline
pressurizing time System
Silo discharge time: Intakce temperature kattle deor C
purging time of pipe seconds
valve time seconds Total energy consumption kWhAon Mo booster
Diesel fuel consumption/ton Material temperature 40 degr C
cycletime seconds a . press. Mixture lemperature begin 43 degrC
Calculate Mixture lemperature end 42 dear C
? Table
Begin capacity 307 tons/hr (®) Table 20 steps.
Back to start Print calculation Cdu"i;im New Calculation Change Begin pressure 25000 mmWc () Table 40 steps
menu " Input screen EorrTmeEEm [ lowest pressure 1900 | mmWo O Table || steps
pressure decrement 1155 | mmWe




Cient | | Flepan [ENFEEETE | Product | Bentonite | MMDDYY
03112016
Pressure conveying
m Conveying gas: Air Rotary lock feeder installation
3 | mw [0 | mdown  Pump displacement m3/sec (Screwcompressor)
0 mw 0 mdow o 0 mise
Total conveying length m bends
Pipe diameter begin mm end mm  Gas volume end [02062 | m3/sec (0219 ko/sccat (02 | bar
e 0 Jmewc [ ] bar M m (o] Pincline encroy consumption
® System energy consumption
Table System
Pressure pipe line B Silo/Cargo 850 tons Solid Loading gas velocity gas velocity mass in eney residence Sediment Condensation Choking
‘capacity capacity disch time Ratio begin end pipeline ‘consumption time
bar tons/hr ‘tons/hr hrs SLR m/sec m/sec kg kWh/ton ‘seconds
25 307 307 276 53 52 21.8 127.7 1.38 13,33 No sedimentation
24 302 302 28.07 514 54 2 121 137 12.96 No sedimentation
23 29.7 29.7 28.59 49.8 56 221 1144 1.36 No sedimentation
22 291 2.1 29.15 482 53 222 108 1.36 No sedimentation
21 285 285 2977 465 6.2 223 01.7 1.36 No sedimentation
2 279 279 30.45 449 6.5 224 95,5 1.35 No sedimentation
19 272 272 31.2 433 68 225 895 1.35 No sedimentation
1.8 265 %5 32.04 416 71 226 836 1.35 No sedimentation
17 257 %57 3297 | 393 75 727 778 1.36 No sedimentation
16 24.9 249 3.02 382 7.3 228 7.1 1.37 No sedimentation
1.5 241 24,1 352 36.4 83 229 66.5 137 No sedimentation
14 32 732 3654 46 88 7 60.8 1.39 No sedimentation
13 23 23 3811 2.8 9.3 21 55.2 14 863 No sedimentation
12 212 212 39.93 309 9.3 7n2 497 143 822 No sedimentation
11 201 201 421 2839 105 23 445 146 7.8 No sedimentation
1 129 189 4473 26.8 1.2 234 394 1.51 7.42 No sedimentation
0.9 177 177 4 247 2 235 34 1.56 No sedimentation
0.8 16.2 162 52,15 226 1.7 24 299 1.64 No sedimentation
07 46 146 (5783 | 201 137 75 %2 176 63 No sedimentation
06 128 128 66.09 173 117 235 208 1.94 593 No sedimentation
0.5 10.7 10,7 ‘75,39 142 16 237 16 223 5,58 No No choking
Empty pipaiine system pressure: drop mmWC Filter without exhaust fan




Calculation for a 5” pipeline

Installation description Bend orientation Pipe sizes
e 1 (1) Vertical ding to horizontal Standard 1D Standard ID Standard 1D Standard 1D
E— A @) Horizontal to vertical descending 2" 54mm 6 146mm 18" 438mm 32" 793mm
Directory * g (3) Vertical descending to horizontal 3" 78mm 8" 203mm 20" 489mm 347 M3mm
Installation name * {4) Horizontal to vertical ascending 4" 102 mm 254mm 24" 530 mm
(5) Horizontal to horizontal 5 || 128 mm 304mm 26" 643mm
Version s/d ~ 336 mm 3
5 122mm 28" 693mm
Full Path 6 154mm 387mm a3yt 743mm
Goometry table Geometry table Geometry table
Diam Llength  Angle R Bend Start angle Bend Diam Lenath Angle R Bend Start angle Bend Diam lenagth Angle R Bend Start angle Bend
Part Description mm m degrees mm degrees degrees  Type Part Description mm m  degrees mm degrees degrees Type  Part Description mm m  degrees mm degrees degrees Type
1 imake 28 1 0 22 Pipe ~ 128 16.6666 90 -
2 Pipe - 128 45 0 23 Bend ~ 128 256 90 36869 1 ~
3 Bend - 128 25 90 36.869 5 24 Pipe ~ 128 10 0 -
4 Ppe - 128 a5 0 25 Bend ~ 128 256 90 36869 2 ~
5  Bend - 128 25 90 36.869 5 26 Ouilet ~ 128 -
6 Fipe v 128 45 ] ~ -
7  Bend - 128 2 90 36.869 5 ~ -
3 Fipe -~ 128 45 ] ~ -
9 Bend - 128 25 90 36.869 5 - -
10 Pipe - 128 45 0 ~ -
11 Bend - 128 25 90 36.869 5 - ~
12 Pipe - 128 45 0 - -
13 Bend - 128 2% 90 36.869 5 ~ -
14 Pipe - 128 45 0 ~ -
15 Bend - 128 25 90 36.869 5§ - -
16 Pipe - 128 45 ] - -
17 Diameter Trar ~ - -
18 Fipe - 12 0 ] ~ -
19 Bend - 128 2 90 36.869 4 - -
20 Fipe v 128 16333 90 - 27 Filter 266 m2 Total length 80 m
21 Diameter Trai ~ ~ 28 Pump 02219  m3fsec  Numberof bends 10
[7] Calculate fiter  Air supply/vent piping
Bend radius 1.5 -0 Air supply piping length 10 m Vent piping length 0 m
9 Air supply Nu of bends 5 - Vert Nu of bends 0 -
Page 2 Air supply piping Diam 102 mm  Vent piping Diam 0 mm
o Accept / Back to input Change
| © ‘ ’ & =

a2l Calculation Tat

Client Table calculation
3 Length)  v-gas v-product Pressure drop Pressure v-wall/ rosidence mass  temp  Encroyloss  Heatloss Diam fill
Filepath  e\N\dQuick modeling txt Pat  Part description m m/sec  mfsec  mmWC bar  vsusp time kg  deoC kW LKW kW <degr/L< Sediment RHZ
Product  Bentonite 1 intake 128 hor 1 654 434 485 14514 196 02933 2 a0 03 18 0 99
Eomce Pore) a7 m o= 60 2 Pipe 128hor 45 789 626 1156 13843 209 10393 8 40 05 3 0 9%
Vertical 33 mp [0 o 3 Bend %0 961 312 1165 1384 11143 0 40 01 07
Sope 0 o ] D w 4 Ppc128hor 45 812 642 1913 13086 213 1879 8 40 06 35 0 93
e 5 Bend 30 982 32 1921 19497 0 a0 01 08
Pump displ ot 3.5 bar 02219 m3/s 024631  kg/s 6  Pipe 128hor 45 836 658 2672 217 26937 8 40 06 36 0 20
Booster displacement 7 Bond 90 005 328 2680 27656 0 40 01 08
Total displacement 02219 m3/s 024631  ka/e 8 Pipe 128hor 45 862 676 3433 222 34916 8 a0 07 37 o 87
Rotarylock leakage 0.0303  m3/sec Ripress. 14763  mmWC 9  Bend 90 w29 337 3 35617 0 40 01 09
Compr. displ. at 1.5 bar 0.2544 m3/s 10 Pipe 128hor 45 89 634 41% 227 42697 8 39 07 33 0 84
Tank displ compr. {repl. gas) 0 m3/s 0 ka/s 11 Bend 30 1056 347 4204 4.3378 0 33 0.1 0.3
Compr. displ. forpipe  0.2241  ma/s Dyer 0O md/s 12 Fipe 128hor 45 9.2 714 4982 233 7 39 07 4 0 8
Actual gas flow at end 0.2068 mi/sec  0.228 ka/s 13 Bend 90 0385 357 4970 0 39 01 1
New set capacity 36.408 tons/hr 14 Pipe 128hor 45 952 736 5732 238 7 39 08 42 0 7
Copacity 36408 tons/hrat 15000 mmWC 15 bar 15 Bend 90 117 368 5740 0 39 02 1
Pressure drop 15000 mmWC 15 bar 16  Pipe 128 hor 45 9.88 759 6506 245 7 39 0.8 44 [ n
Booster pressure e bar 17  Diameter Transfer 9.88 759 6506 0 0
Back pressure 0 mmWC 0 bar 18  Pipe 128 hor 0 9.89 759 6517 245 0 39 0 0 0 7
Er=mr—re A1 mmWe 19 Bend 90 22 3z 6528 0 39 02 12
Empty pipeline fiter press. drop 134 mmWC 20 Pipe 128up 1633 1207 781 9916 284 2% 33 41 21 01 61
SlRbean 35N StRend S9ER 21 Diameter Transfer 1207 781 9916 0 0
P 1.09 KWh
A » o o 22 Pipe 128uwp 1666 1498 959 13132 331 21 3 a9 01 48

Co N 58 w 23 Bend 90 1678 485 13140 39 03
Conveying power .

24 Pipe 128 hor 10 1723 1191 14876 365 9 39 32 0 4
Conveying energy consumption 0518 KWh/ton

25 Bend 30 1865 632 14887 0 39 05 27
Preum. conv_eff. 47.1 % Vol.eif.compr. 9158 %
Bondlosses 2.3 kW  Material intokeloss 014 kW
Re-number 1276 “ 108 End vel. air supply
Mat_loss fact. const.  0.0492 102 ms
Mat . Loss fact. 86969612
LA 150 0 mmWC 26 Oulet 1866 632 14901 0,0098 11,8492 39 004 02 20
Filter receiver diameter => 072 m 0508 m/

27 Mterfiter 266  m2 04 mimin 15000 0 11.8492 0201 1 dp- 98 mnWC 40
Progress.
Filter _— 5 No condensation cooler (RH-kettle intake = 100 % -temp. keitle intake = 46 % -temp. kettle intake/pipe surface = 46/ 39 degrC)
Heration —— 5 No condensation supply pipe

Condensation in conveying pipe 11.54 ltrs/hr # 0.1337 % bonded cement of conveying rate
Back to start Prink New Calculation
caleulation Calcuiation | | finished (Recalc) | | resulls




fihCelculat L s e e T s
e
Pt I 9

Client Pressure drops
364 tons/hr Poduct intake 150 mmWC 1 % 41
Rlepath c:\\dQuick modeling txt
eweth £ " mmWC 1.5 | bar Nozzle (total dp) 485 mmWC 32 % 133
pduct) Bantonta mmWC 0 bar
Acceleration excl product dp 2287 mmWC 152 % 627
nstallation TS ‘: mmWC ?5 bar Poduct resistance 7982 nmmwC 532 % 2192
Convey dist. horizontal 47 m Pressure 5000  mmWc 1. bar
@ - 3 :D FPES Bend extra product resistance 0 mmWC 0 %= 0
Convey dist_ vertit m-up o0 m-down Loading ratio >
) . " Hevation 2440 mmWC 162 % 67
Corvey dist. slope 0 0 n Volumetric loading ratic ~ 0,0619 to 0,0278 1600 106 239
HED Suspensi wC 6 % .
Total conv. length 20 m 821 mmWe on e
Nu of Bends 10 11.84 seconds Gas  Air 297 mmWC 19 % 81
Filt
Pipe diameter(s) 128 mm 128 mm 1276 er 98 mWC 06 y 26
Compressor displacement  0.221 m3/sec 0.25 kg/sec Mixture dens_ atint. 117.6  atend 496 ko/m™3 Gas supply piping 87 mmWC 0.5 % 23
Booster. displ. Air 0 m3/sec 0 ko/sec ~ Mixture dens. at booster inj- ko/m"3 Vent piping e =
Total gas displacement 0,221 m3/sec 025 ko/sec Material in pipeline 127.7 kg Sedim. 0 ka Sum dp Total 14758 mmWC 983 % 4053
Exit dynamic force 111 KN Energy
(Screwcompressor)
Feeder system
Installation system Compressorpower  1* 1x 39 kW= 39 kW
Mechanical efficiency 90 %
Vessel factor tons/hr/m"3/bar(a) vessel capacity tons/hr No booster
Nominal capacity tons/hr Product loss energy pipes —> heat 0.275 KWAon
Silo volume m™3 Silo content 850 tons Product loss energy bends —> heat 0.063 KWAon
Silo product volume 1000 m"3 pipevol.  1.03 m"3 pipecont. 127.7 kos Heat loss pipeline 0.6 kw
pressure begin pressurizing bar  pipeline cap. at max. press. 1,5 bar 15000  dp bar - p—
pressure valve open (>= pressure] bar o
- ¢ 2 36.4 tons/hr 42 8 m3shr Ambient temperature: 35 degr C
Outlet temperature compressor 138 degr C
temperature begin pressurizing c Capacity Energy cons_
temperature after pressurizi E Pipeline 364 tons/hr 1,09 KWhA
e er s " Pipe surface temp. before kettle 39 degr C
pressurizing time seconds System 354 tons/hr 1.09 kWh/on
Silo discharge time 233 e Intake temperature kettle 46 deor C
purging time of pipe seconds. Compressed air cooling + condensation 50 deor C
valve time seconds Total energy consumption  1.09 kWhaon  No booster
Diesel fuel consumption/ton 034 Itrs/lon Material temperature: 40 degrC
cycletime seconds. a § g 5 i Mixture temperature begin 40 deor C
C:g‘“ Mixture temperature end 39 degr C
Table calculation
Begin capacity 364 tens/hr ) Table 20 steps
Back to start Print calculation bz New Calculation Change Begin pressure 15000 mmWc Table 40 steps
menu e Calculation screen product =
ol screony lowest pressure 2000 mmWc Table 26 steps
pressure decrement 500 mmWe

(o [ [t
mmWCon
mmWC/ton
mmWCten
mmWCrton
mmWCAon
mmWCAon
mmWC/on
mmWC/on
mmWC/on
mmWC/on
mmWC/on
mmWC/ton

a2 Table calculation

Convey distance horizontal
Convey distance vertical 33
Convey distance slope 0
Total conveying length 80
Pipe diameter begin 128
Back pressure. 0
Table
Pressure. pipe line system
capacity capacity
bar tons/hr ‘tons/hr
15 364 364
145 358 358
1.4 351 35,1
135 345 345
1.3 338 338
125 331 331
1.2 324 24
1.15 31.7 317
1.1 30.9 309
1,05 301 30.1
1 293 293
0,95 284 284
03 275 275
0.85 26.5 265
08 256 256
0.75 245 245
0.7 234 234
0.65 222 22
0.6 21 21
0,55 196 196
05 181 18.1
Empty pipeline system pressure drop

T

128

Silo/Cargo 850 tons

disch time
hrs

2334
2374
24,16
2461
25,09
2561
26,18
2679
2746
28,19
28.99

30.85
31.96
33,19
34.61
3625
38.17
4045
4325
46.75

Product  Bentonite

Pressure conveying

Conveying gas: Air Rotary lock feeder installation

Pump displacement 0221 mdfsec (Screwcompressor)

Booster displacement 0 m3/sec

Gas volume end 0.2475 mdfsec  0.272 kafsecat 0.2 bar

Altitude 0 m Pipeline encrgy consumption

System energy consumption
System

Solid Loading  gas velocity encrgy residence
Ratio begin ion
SIR m/sec kWh/ton
443 65 1.0
433 67 11
422 6.9 11
412 71
401 73
39 75
37.9 77 112
368 8 113
357 82 114
345 85 115
334 88 1.16
322 9 . 1.18
31 94 13 63 12 891
299 96 189 65 1.22 87
286 10 189 605 124 848
273 19 56.1 127 823
258 19 5.7 1.31 7.98
244 13 474 135 774
228 19.1 431 14 75
2.2 121 19,1 389 147 7.7
195 12.6 19.1 347 1.56 7.04

No sedimentation
No sedimentation
No sedimentation
No sedimentation
No sedimentation
No sedimentation
No sedimentation
No sedimentation
No sedimentation
No sedimentation
No sedimentation
No sedimentation
No sedimentation
No sedimentation
No sedimentation
No sedimentation
No sedimentation
No sedimentation
No sedimentation
No sedimentation
No sedimentation

Filter without exhaust fan

MM-DD-YY
09-14-2016

Condensation Choking
Condensation

Condensation No choking
Condensation No choking
Condensation No choking
Condensation No choking
Condensation No choking
Condensation No choking
Condensation No choking
Condensation No choking
Condensation No choking
Condensation No choking
Condensation No choking
Condensation No choking
Condensation No choking
Condensation No choking
Condensation No choking
Condensation No choking
No condensation  No choking
No condensation  No choking
No condensation  No choking
No condensation  No choking




Table calculation p

Client Filepath  c:\\dQuick modeling bxt Product  Bentonite MM-DD-YY
09-14-2016
Pressure conveying
Convey distance horizontal 47 m Conveying gas: Ar Rotary lock feeder installation
Convey distance vertical 1 mup 0 m-down Pump displacement 0221 mdfsec (Screwcompressor)
Convey distance slope 0 mup O m-down Booster displacement 0 m3/sec
Total conveying length 80 m 10 bends.
Pipe diameter begin 128 mm end 128 mm  Gos volume end 0.2475 mifsec  0.272 kg/sec ot
Back pressure 0 mmWC bor  Atitude 0 m
Table
Pressure pipe line system Silo/Cargo 850 tons. Solid Loading gas velacity mass in Sediment Condensation
capacity capacity disch time Ratio begin pipeline
bar tons/hr tons/hr hrs SIR m/sec kg
05 8.1 181 4675 195 126 347 No sedimentation
045 65 165 17.6 131 305 No sedimentation
0.4 147 147 57.49 15,6 137 26.2 No sedimentation
0.35 127 127 66.45 134 144 219 No sedimentation
03 05 05 10.9 15.1 17.4 No sedimentation
025 8.08 8.08 83 15.8 12.9 315 6.03 No sedimentation
02 54 54 55 16.6 83 4.61 5.89 No sedimentation
Empty pipeline system pressure drop 909 mmWC Filter without exhaust fan

No Choking
No Choking
No Choking
No Choking
No Choking
MNo Choking
No Choking

Previous page




Calculation for a 6” pipeline

Bend orientation Pipe sizes
I ] (1) Vertical ascending to horizontal Standard 1D D Standard 1D
c (2) Horizontal to vertical descending " || 54mm 438mm | 32" | | 793 mm
q (3) Vertical descending to horizontal 3| 7Bmm 489mm | 34" | |843mm
Installation name * | Quick modeling {4) Horizontal to vertical ascending 4" || 102 mm 590 mm
e a Suction or vacuum system (5) Horizontal to horizontal 5 | [128 mm 643 mm
d = Discharge or pressure system = 5 | 122mm 693 mm
Full Path ©\\dQuick modeling txt 6" | 154mm 743 mm
Geometry table Geometry table Geometry table
Diam  length Ange R Bend Start angle Bend Diam  length Ange R Bend Start angle Bend Bend Start angle Bend
Part Description mm m degrees mm degrees degrees Type Part Description mm m mm degrees Ty Part Description degrees degrees  Type
1| intake B [ 0 22 |[Pipe ~v/[154 | 16.6666 50 v
2 ||Pipe v|[154  [as 0 23 | Bend ~v|[154 308 |[90 | [36.869] 1 v
3 |[Bend v| 154 308 | (90 36.869)[5 24 | [Pipe v 154 |10 0 v
4 ||Pipe v|154  [as 0 25 | Bend v|[154 308 |90 | [36.869 [2 v
5 ||Bend | (154 308 |30 36869 [5 26 || Ouilet v|[154 v
6 | Pipe v|[154  |as 0 v v
7 |/Bend | 154 308 |[s0 36.869)[5 v v
8 |[Pipe w154 [as ] v v
9 |[Bend | 154 308 |90 36.869)[5 v v
10 | Pipe v| 154 4.5 o v v
11 | Bend | 154 308 |[90 36.869)[5 v v
12 ||Pipe w154 [as 0 v v
13 |[Bend | 154 308 |[90 36.869)[5 v v
14 | Pipe v|[154  [as 0 v v
15 | [Bend v| 154 308 |[s0 36.869)[5 ~ v
16 | Pipe v|154  [as 0 v v
17 | Diameter Trar v v
18 | Pipe w154 [0 0 v v
19 | Bend v|[154 308 |[s0 36869 [4 v v
20 | [Pipe v| (184 | |16.3333] [90 v 27 |[Fitter 431 m2 Total length |80 m
21 || Diameter Trar v v 28 | [Pump 0.36 m3/sec  Number of bends |10
[ Calculate fitter ~ Air supply/vent piping
Bend radius |15 -0 A supply piping length | 10 m Vent piping length |0 m
O Page 1 Ar supply Nu of bends |5 - Vent Nu of bends |0 =
) Page 2 Air supply piping Diam | 102 mm  Vent piping Diam 0 mm
i | [Pt (v | [ o

Cient File path | Quick modeling Product |Bentonite Date: 09-11-2016 Time: 13:50:30
Gas medium compressor Ambient (Compressor intake) Convey pipeline
® e O s Dat .
@ Air () Nitrogen (generator) () Oxygen a ft> m ot Tizoeial [47 -
e Ambient temperature |40 dear C Aitude 1750 | m 2 P ° -
age Inlet temperature 40 degrC  Altitude pressure 819 | mbar c dist o 0 0 5 Pipe di. -
Inlet dp (or vacuum) |15 mbar  [0.015 bar Total conveying length 80 m begin [154 | wm
Ambient pressure | 1000 mbar 1 bar <— Accept Number of Bends 10 — @ Radiusbends end 154 mm
Ambient RH 80 % Show air intake conditions ) Thends
[] Overmide RH air density calculation for >373 degrC and 220 bar
Temperatures
©) Const. mass pump (sonic chokeAurbo/oil filled) Bortorsto 0| dearC CeeremrodD o
) Blower data curve operating points = S oo . Calculate empty pipeline pressure mmWC
Centrifugal fan Compressor gas cooling o Air only compr. press. with filter bar mmWC
0 Do Volumetric eff. Gas displacement mi/sec
Max. compr. press. 35 bar Gas supply/vent piping
Maximum conveying pressure 35000 mmWC Gas supply Vent
Compr. displ.|0.25 misee [<| (04313 | misec Length 10 0 m Guessed press. drop mmwC
Compr_ displ CFM =—> m3/sec Nu of bends |5 0 = Air press. drop mmWC
m [] Booster gas cooling degr C [ ] Dryer degr C Diameter 102 0 mm Air press. drop bar
N I T e o End pressure | 10000 mmWC Re-/Calculate pressure drop
Tank/continuous system Non insulated convey pipe pipelines () Gas supply piping 173 mmWC [0.017 | bar
() Tank system (Tank air from compressor air) e F fE P —— “ = -
Contiuous system (No tank air)
T = Additional press. drop gas supply |0 mmWC
Gas medium boost propert = -
@ Air ‘FT m.-n;. (generator) Data Bentonite particle density 2600 | ko/m3 Calculate Gas supply piping [] Calculate Vent piping
Booster Bulk density 850 ka/m3 Calculation settings.
[ installed Pat size 197 | mesh —> acc> 75 | susp> |75 micron
Set capacity 89639 | Ibs/hr | —> | [40.66 | tons/hr
Susp. vel.[2 mfsec | —> | acc> 2 susp.> [2 m/sec
Product loss ok Compressor pressure | 1 bar 10000 | mmWC Press. 14.223 | psi
Jose factor =T Back pressure 0 bar [0 mmWC 9999 | mmwC
pressure drop 0000 WC =
Wall friction factor 05 Set ! bar |1 e i focent
Mat. intake press.drop 150 _—— Calc. intake gas press. drop Time domain dt [0.001 | sec
v-wall / vsusp 135 Calculation selection
Filter resistance factor 1500000 n txed > ty calculated
Rotary lock feeder (RLF) / screw-feeder (SF) e 02 KCal/kg/C ) Capacity fixed —> pressure calculated (Manual calculation Zenz diagram)
Rotary Lock Feede W S e W e (e i/ o Change ) Pressure and capacity fixed —> intake pressure drop calculated
Capacity |44.9 tons/hr No particle size distribution product ~
v lo0m | a3 ) Pressure and capacily fixed —> constant loss factor calculated
Lock vol. 0. m:
RPM 15 /min  Diam [0444 | m | Calcuate  Filter ) Pressure and capacity fixed —> material loss factor calculated Calouate
N Lo ot Fiterarea 431 | m2 [] No filter exhaust fan/Filter calculated [] product loss factor (cwp) kept constant
= eeder pin +/-
Leakage [0.026 | m3/sec 0 mmwE

Eductor feeder
Eductor feeder [| No Modify

or o Back to . y Save file
T installation




Pat  Part description

Rotarylock leakage m3/eec

Compr_displ_at 1bar
Tank displ compr. {repl. gas)

Compr. displ. for pipe | 0.2636 m3/s

Rpress. %677 |

1

Actual gas flow at end 0.2475
New set capacity
bar
mmWC 1 bar L Pipe 154 hor
mmWC bar (17 | | Diameter Transfer
0 mmWC 0 bar (18 | |Pipe 154 hor
Empty pipeline pressure 537 mmWC 19 |[Bend 90
Empty pipeline filter press. drop |65 mmWC 20 | [Pipe 154up
SLR begin SLRend 418 [21 | [ Dvameter Transter
Pipeline energy consumption  |0.93 kWhton 22 | |Pipe 154up
w power ::9 ‘: 23| Bond 90
i ion [0.416 KWh/ton 22 [Bre 500y
% Vol. eff. compr. % 25 (Bond 90

Re-number “10°s

Mat. loss fact. const.
. o
Mat._int /add. press. drop

Filter receiver diameter =>

(07 | m [0.505 | mee

[0 | meWe | savere

-

Riikettle intake = 5 % - temp_ kettle intake = 101 degrC)

Progress

Fiter

heration 5]

Back to start Print New Caleulation Caleulation
e calculation Calculation | | finished (Recale) | | results

Condensation intake 24.67 trs/hr ## 0.256 % bonded cement of conveying rate

temp
degrC

Energy loss
kW

7

%KW

Heat loss  Diam fill

kw <degr./L<  Sediment
0

w8 mwe 0

i & results
a= | ‘ Capacily 406 | tons/hr
Filepath |c:\Pddefault txt | e —" bor
Product | J Booster pressure |0 mmWC 0 | bar
Installation Back pressure 0 mmWC 0 | bar
Convey dist. horizontal Pressure drop 10000 mmWc 1 bar
Convey dist. vertical EN mdown  Loading ratio 1.8
Convey dist. slope 0 mup [0 | mdown  Volumetric loading ratio |0.0456 | to
Total conv. length 20 m Empty pipeline pressure 537 | mmWc
Nu of Bends 10 Residence lime
Pipe diameler(s) 154 mm 154 mm Re-number * 1075
Compressor displacement  |0.25 m3/sec 0277 | kg/sec ~ Mixture dens.atint.[88.3 | atend
Booster. displ. Air [ m3/sec 0 ka/sec  Mixture dens. at boost
Total gas displacement 0.25 m3/sec 0,277 ko/sec Material in pipeline
Exit dynamic force
Feeder system
Installation system
@ Rolary lock feeder () Continuous system
Vessel factor tons/hr/m"3/bar(a) vessel capacity tons/hr
Nominal capacity tons/hr
Silo volume m"3 Silo content
Silo product volume m"3 pipevol. m™3  pipe cont.
D 53" pipeline cap. at max. press. 1| bar
pressure valve open (>= pressure) bar

temperature begin pressurizing
temperature after pressurizing

Capacity

Prote

pressurizing time seconds. System
Silo discharge time: hrs
purging time of pipe seconds
valve time seconds. Total energy consumption
Diesel fuel consumption/ton
cycletime seconds. at compr. press.
Calculate
system
capacity
Back to start Print calculation . New Calculation Change
Calculation 2
menu ‘ I ‘ Calculation screen product

tons/hr

Enemgy cons.
o 053 ko
tons/hr 093 | kWhAon

—

Pressure drops

Poduct intake

mmWC

Nozzle ftotal dp)

mmWC

Acceleration excl product dp

Poduct resistance

Bend exira product

Hevation

Suspension

Gas Air

Filter

Gas supply piping

mmWC

Vent piping

mmWC

Sum dpTotal

Energy
(Screwcompressor)

Compressor power  1° 1x
Mechanical afficiency

No booster

Product loss encrgy pipes —> heat
Product loss energy bends —> heat

Heat loss pipeline
Temperatures

Ambient temperature

Outlet temperature compressor

Pipe surface temp. before kettle
Intake temperature kettle

No booster
Material temperature
Mixture temperature begin
Mixture temperature end

Table
Begin capacity 40.6

Begin pressure 10000
lowest pressure | 100D
pressure decrement | 1000

mmWc
mmWc

mmWe

mmWC

0.176
0.063

]
N

mmWC 1.7

3.6
12.7
443
103.8
0 mmWC/on
49.2
338
4.3
12
42

mmWC/Aon
mmWCAon

mmWCAon

mmWC/on

mmWCAon

mmWCAon

mmWCAon
mmWCAon
mmWCAon
mmWCAon

N A

mmWCAon

kWAon
kWAon
k)

3

degr C
dear C

deor C
dear C
dear C

() Table 20 steps
() Table 40 steps

@ Table 9 | steps




| Product | Bentonite | MMDD-vY

03-11-2016
Ar Rotary lock feeder installation
m3se (Scremcompressor)
(- [C———
Total conveying length m  [10 | bends
N, 7wl 03 | kghecat 01| b
Back m O Pipeline energy consumption
® System energy consumption
Table e
Pressure pipe line system Silo/Cargo 850 tons Solid Loading gas velocity gas velocity mass in energy residence Sediment Condensation Choking
capacity capacity disch time Ratio begin end pipeline consumption  time
bar tons/hr ‘tons/hr hrs SLR m/sec m/sec kg kWh/ton ‘seconds
1 40,6 406 209 418 6.8 14.9 141.2 0,93 12 No sedimentation Condensation
0.9 383 383 389 7.2 15 1252 0.5 No sedimentation Condensation No choking
0.8 35.8 58 36.1 7.7 14.9 1103 0.98 No sedimentation Condensation No choking
07 3 3 328 83 15 949 1.03 No sedimentation Condensation No choking
06 29.9 299 293 9 15 79.9 1.09 No sedimentation Condensation No choking
0.5 263 263 254 98 15,1 65,1 1,19 No sedimentation Condensation No choking
0.4 2 2 209 0.7 15.2 50.3 137 No sedimentation No condensation  No choking
0.3 166 166 15.5 15.2 35.1 173 No sedimentation No condensation  No choking
0.2 973 973 89 131 153 13 2.83 7.3 No sedimentation No condensation  No choking
0.1 145 145 13 15.3 15.8 25 18.09 671 No sedimentation No condensation  No choking
Empty pipelin system pressure: drop mmWC Filter without exhaust fan

Back to start menu




