Cement pneumatic conveying pipeline 1000m (Double tank system)

Pressure pneumatic conveying calculation Input screen

) Predefined blower Heat transmission factor pipewall

Gas Volume 0.967 m3/sec

Maximum pressure 35| bar

Material properties

Cement

Proccs densiy T —
e Bulk density o0 |
[ installed Particle size E
D — Sumersion wocts
O o Product losscontas
© Predefined blower Product loss factor
Gas Volume m3/sec Wall friction factor
et o B -

vl v E—
Rotary lock ==
[ install Specific heat content
Capadity tons/hr product loss factor constant y/n n ]
Lock valume ™
RPM Jmina
Leakage m3/sec Fitter

P "

Vol

Calculation settings

Cient Kaufman File path |c:\\dkf 1000.xt | Product Cement |

Gas medium Ambient (Compressor intake) Convey pipeline

® Ar Ambient temperature dear C

@ Aeabiod proes _,, e T [ -
Convey length vertical

i et Temperatures

3 S Cement temperature degrC Total length

© Predefined screwcompressor O air cooling degr C Number of Bends

© Blower data ©) Booster air cooling dearC Fie chimmmoten b1

Pipe diameter end

Predicted capacity
‘Set capacity 84.6 ‘tons/hr
Pressure e
Back pressure 0 | ewc
Se pressure drop WG

Caleulation selection

@ Pressure fixed —> capacity calculated

O Capacity fixed —> pressure calculated

() Pressure and capacity fixed —> intake pressure drop calculated
O Pressure and capacity fixed —> constant loss factor calculated
() Pressure and capacity fixed —> material loss factor calculated

[] product loss factor (cwp) kept constant

Table calculation

B, ——— ot ot )t v P T e [ s i e
1o B a5 ] 1 i 0 20 2 0 S0 A T
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Capacity tons/me |12 | [Pipe |[125.1][1365 |[13.33 | 27356 |5 (91,7608 |[249 |[127 I |
i e (3] e {0 0 0O T X A
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Moterial loss factor 0.0063 C 1] \ [ \ LI ] L]
Lossfactor at end [14866E12 | ] I \ I I 1
Intake pressure drop [0 mowe (3] [ 1] | | L1 I N |
Progress [30] [ 1 I | ] C I I JC - 101
Filter [Outlet | |[3143 | 166 |3me12 || |[105836
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alculation results pressure conveying

EBX

T Calculation resuits
Client |Kaufman = a5 v Pressure drops
Filepath |c-\Pdkd 1000 bt Pressure [‘h‘m —WC Poduct intake 100 mmWC
L Booster pressure o mmWC Nozzle 387 mmWC
s Cemat [ _ _
i " O Acceleration excl product resistance 4119 mxg
3 Pressure dop 40000 | mmWc Poduct resistance 12602 mm!
Convey distance horizontal 1000 | m : —— | — 1800 e
Convey distance vertical [ - e ‘M
Total conveying length ‘Lplm s m Empty liclne iecemre it Sk 108y e
i 8 i - i
- \E’—‘ Residence time [t 10583 | seconds Gas 3065 mmWC
— ———— Re-number * 10°5 |3.632 Fiter a7 | mmwC
Pipe [200 | [200 mm )
o Mixture density 26.7 ka/m"3
Compressor displacement |0 I
= Mass of material in pipeline [2686.9 kg Energy
Booster displacement [0 m3/sec : : ==
— Exit dynamic force X | wn ooy
s Compressor power 337 KW
Installation system
@ 2vessel system © Rotary lockfeeder O silo unloading airslides :
(2 3-vessel system O screw feeder () Bulk trailer unloading Booster power o] kw
Vessel factor 1000 | tons/hr/barfa) vessel capacity | 199.9 | tons/me By Aon [3985 | kWrhon
Nominal capacity 80 | tons/hr
Vessel volume 6.3 m"3 Vessel content |5.5 tons Temperatures
Vessel product volume |s m"3 Ambient temperature [z degr C
: [32.98 m™3 pipe content [2686.9 | ks T
pioexalac Outlet [472 | dearC
BRSNS .y 005 | bar Oilet temperature booster 0 | dearc
pressure valve open 25 bar —
begin 5 c Pipeline capacity (846 | tons/hr Mixture lemperature begin 62 degr C
temperalure after pressurizing |60 € System capacity |60 | tons/mr Mixture temperature end [26 degrC
at
pressurizing time 103 seconds pressure |4 | bar
e e Table calculation
Discharging time s peconE
e 793 seconds Pipeline energy consumption |3.98 | kW Aon Begin capacity 846 tons/hr
valve time 2 seconds ‘System energy consumption |4.75 | kWaon Begin pressure |40000 | mmwc
. seconds
overlaptime pressure decrement (1500 | mmWc
cycletime sl sccands Total energy consumption 475 KW /on lowest pressure 10000 mmWe
Number of kettles/hr 1 = ———
Kettle capacity>capacity [ Calculate system capacity ]
ottt

Table calculation

Pressure conveying ~ Coe dstance hozontal 1000 | ™ Pump displacement 0.967 | m3/sec  (Screwcompressor)

- Convey distance vertical "50—] m-up ’ﬂ—l m-down Booster displacement ﬁ m3/sec
Client [ Kaufman | Total inglength (10493 | m
EReniat M Number of Bends 8 o e an] @ s
Poduct Cement | Pipe diameterbegin 200 | mm

Pipe diameter end 200 | mm Two vessel installation
Table
Pressure pipe line system Number of Solid Loading  gas velocity gas velocity m residence  Sediment
capacity capacity kettles/hr Ratio begin end consumption  time
bar tons/hr tons/hr < Ketile range> g R m/sec m/sec kWhon seconds
4 | [sas | [0 [T | >capacity 214 | 7 | Er 481 | (058 | Mo
38 | [sms5 | [e0 | [ | >capacity 21 | [72 | [3s5 ] 467 | [10349 | Ne
37 | [s2z3 | |e0 | 09 | >capacity 207 | [74 | 316 | 450 | 10112 | Ne
355 | [s1a N E] | 0.3 | >capacity 20,3 | 78 | |318 | 448 | (871 | Ne
34 | [m& | [m | 108 | >capacity 198 | 79 [ 435 | (%2 | Ne
32 | (@3 | |9 | 07 | >capacty 94 | (82 | [38 | 4z | 977 Ko
31 | (w8 | [s8 | [w6 | >capaciy 18a | B4 | [ps ] 414 | 9123 | Mo
295 | [m2 | [s7 | [105 | scapacty 85 | [s8 | [32 1 407 | 8867 | Mo
28 | [mBa | |5 | (03 | >capaciy 78 | a1 | [ ] 383 | (3606 | Ne
265 | [T [ ES | [wz2 | >capacity 174 | a5 | [32.2 \ 385 | 834 | Mo
25 | [e95 | [s5 | [w | >capacity 68 | [aa | EXI a7 | 807 | Mo
235 | |72 | [ | 898 | capacty 62 | |04 | [23 | 388 | (7796 | Ne
22 | [m7 | [52 | 36 | >capaciy 55 | [ws | [a | [3e | ™17 | ke
205 | ez | [m | 83 | >capacity 48 | ma | ;=25 | R
19 | s | [ | 83 | >capacty 3 | 12 | (328 | 34 | €M | MNe
RS - T | [85 | >capaciy [13 | 27 | [27 | 351 | (665 | N
[ | [s12 | (s | [s | >capacity 12 | 35 | [m7 | [3m | 51 | ke
[1as | (463 | [a0 | [7a | >capacity s | 143 | ;28 | 37 | [6044 | Mo
3] fa2 | (3 | s | >capacity |93 | (183 | [=8 ] 387 | (5731 | Mo
[ris | [a23 | [=9 | [5a | >capacity [74 | (.5 ] [=8 ] 451 | 5409 | Mo
[ | (27 ] [ | [a7 | >capacity 49 | 78 | (8 | 613 | 5079 | Mo
Empty pipeline system pressure drop 8041 | mmWC
o 1o e merms Q. Poetie |




Cement conveying pipeline 800 m (Double tank system)

Pressure pneumatic conveying calculation Input screen

Cient Kaufman File path [c:\\dkf800 12 | Product Cement |
Gas medium Ambient (Compressor intake) Convey pipeline
o v e e
) Nitrogen Ambient Convey length horizontal m
length vertical m-down

- . R T .
. e — e Tt e n
© Predefined screwcompressor (o] air cooling degr C Number of Bends =
O Blower data ) Booster air cooling degr C Pipe diameter begin mm
© Predefined blower Heat transmission factor pipewall KCal/dearC/m Pipe diameter end mm
S Ve o Material properties Calculation settings
Maximum pressure 3.5 | bar

Cement Predicted capacity tons/hr at 2.5 bar

Product density B0 | kg3 et e tons/hr
. R T — Prosare -
[ installed Particle size 50 micen Back pressure mmWC
© Screwsomprsic RS- - N

pressure drop WC
Predefined screwcompressor
@G Pt e contas -
© Blower data
© Predefined blower Product loss factor 1.4866E-12 Colendation seloction
Gas Volume m3/sec Wall friction factor
o @ Pressure fixed —> capacity calculated
Injection point Intake pressure drop pressure discharge mmWC
O Capacity fixed —> pressure calculated

vowall / v-susp E © Pressure and capacity fixed —> intake pressure drop calculaled
Rotary lock Filter resistance factor ©) Pressure and capacity fixed —> constant loss factor calculated
[ Install Specific heat content KCal/kg/C ©) Pressure and capacity fixed —> material loss factor calculated
Capacity tons/hr product loss factor constant y/n I:l
Lock o " ot o o
RPM fmin
Leakage m3/sec Fitter

Fas  [s16 | w2

Gk ;:EP"'P:EWM Length) vgas vomduct Pressurs crop v/ residence mass ., | Bendloss Sedmem
Fleoat Slafs] 1 e T e s \@\um " fes Jo [T ] ][]
Product [Coment | EHPipe—[g 541 |[5.61 9947 043 |73 |[us |35 [ [ [ ]
Convey Length horizontal = [3 | [Bend N E T 9948 :| 30938 |26 |[o |[ |03 |03 |[ |
Convey Length vertical m [a | Pipe 19738|[667 _|[6.74 17635 56,5677 [ | I |
Total Length m [5 ||Bend | L TR 17637 || |[57.1025 o ] 1
Number of Bends & |[Pee | 1578 (826 |[n1s | 23848 73si6 |52z (19 (3 L ]
Pump at 2.5 bar(o) 0.683 misec (7 | C ] |21 [[23849 || (78 [[28 |0 |[ [0z Jjos [ |
Volumetric efficiency % B 505 |[26780 saoess |21 (78 72 || ||
Booster o B so6 270 |[  [ssoess |[[ o Jo [ [ |[ |
Fotaylock leakeage o === [10 | 10.04 | |29281 96.3378 7 s [ sz |
i S [ mm | mme m e 1|
Capacity 89 toneme 12| |[13.09 |[34572 | [ap3 | [1107142|[328 |[193 |18 || [ |[ ]
i ot | (=] [ wn | mmew e 8 7| |
N O 63 wew asm om0 o5 os [ ]
——— T - | o2 wew | messm| o o ||
Iaies s [16 | Pipe |[[1676 |[sss35  [[ass |[n3vewm|fes [z |3 | [ ]
A cny |17 B s w0 | mmm o | a1 s |
e T [ oo \ [0 w0 am  wm m es a1 || L]
o [ o 720 T o . o o
e oo ey e o ] [ | o
e w2 Il Il Il |- S | N
e T 2] | | | | | |
LI Il || JL_I I I | N  { |
sl s O O oy
Gty petne pessu dop (ST | e (3 | | | | S S N
e — i
Material loss factor |
e e = ] | | o
Intakce pressure drop [0 mowe (3] [ 1] | | L] I N |
— X L] I | [ ] C I I JC - 101
Filter [20 | [Outlet | |fa77 |ae  |3esiz |[ |[11a7s1 0.8987
f‘ ) m2 (04 |[mimn [s0000 || |11a71 | 0.5633][87 | mmwC
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alculation results pressure conveying

T Calculation resuits
Client |Kaufman = . Pressure drops
Filepath | AP 800 1t Pressure E"’“““ —WC Poduct intake 100 mmWC
L |Cement Booster pressure o mmWC Rzde 335 -
i " 0 muwc Acceleration excl product resistance | 3272 mmWC
i T - Pressure drop 40000 | mmWc Poduct resistance 10866 mmWC
Convey distance horizontal |800 ] : —— | — 1196 e
L Loading ratio 289
Convey distance vertical |: an Suspension 23248 mmWC
Total conveying length 830 m o e e e
I i _
" = Residence time [114.75 | seconds Gas 1367 mmWC
o |—2|173—'\ o Re-number * 10°5 |2.538 Filter 87 | mmwC
pe wm
= Mixture density 355 ka/m"3
Compressor displacement |0 m3/scc I
= Mass of material in pipeline |2915.9 kg Energy
Booster displacement [0 m3/sec = i B
e dynamic force 11303 | {Screwcompressor)
e Compressor power |237 KW
Installation system
@ 2vessel system © Rotary lockfeeder O silo unloading airslides :
(2 3-vessel system O screw feeder () Bulk trailer unloading Booster power o] kw
Vessel factor @m | tons/hr/bar(a) vessel capacity | 199.9 | tonsshr Dol A [z934 | KkWaon
Nominal capacity 80 | tons/hr
Vessel volume 6.3 m"3 Vessel content |5.5 tons Temperatures
Vessel product volume |s m"3 Ambient temperature [z degr C
2 26.86 m"3 pipe content [2915.9 | kas e
pioexalac [ Outlet [466 | dearC
BRSNS .y 005 | bar Oilet temperature booster [0 | dearc
pressure valve open 25 bar —
begin 5 c Pipeline capacity |§-9—\ tons/hr Mixture lemperature begin 56 degr C
temperature after pressurizing |60 c System capacity |57 | tons/hr Mixture temperature end |26 degrC
at
pressurizing time 14.6 seconds pressue |4 | bar
e r— Table calculation
Discharging time - EEEITL
e 86 seconds Pipeline energy consumption [2.93 | kW Aon Begin capacity 80.9 tons/hr
valve time 2 seconds ‘System encrgy consumption |3.53 | kWson Begin pressure |40000 | mmwe
. seconds
—— e st _—
0 7.2 scconds
FEES E Total energy consumption  |3.53 KW./ton lowest pressure 10000 mmWe
Number of kettles/hr 103 = :

Back to start menu

Kettle capacity>capacity [

Print calculation result

Calculate system capacity |

able calculation

Pressure conveying

Convey distance horizontal 800 ] . Pump displacement [fssa | m3/sec  (Screwcompressor)

- Convey distance vertical "50—] m-up ’ﬂ—l m-down Booster displacement |0 | m3/sec
Client | Kaufman | Total inglength (830 |m
Filepath c:VWéﬁEil Number of Bends 7 Gas volume end |ETZZ1 mi/sec
Product Cement | Pipe diameterbegin 203 |mm

Pipe diameter end 202 |mm Two vessel installation
Table
Pressure pipe line system Number of Solid Loading  gas velocity gas velocity m residence  Sediment
capacity capacity kettles/hr Ratio begin end consumption  time
bar tons/hr tons/hr < Kettle range> g1 R m/sec m/sec kWh/ion seconds
la | [s0s | [s7 | 03 | >capacity 289 | |as R 353 | 1mam | No
385 | [s0n1 | [s6 | (13 | >capaciy 285 | |48 | 78 ] |35 | (11284 | Mo
37 | [m3 | [s | 103 | >capaciy XA | [a8 | [34 | 105 | Mo
355 | [m3 | [s6 |02 | scapacty 277 | 82 | a1 | 329 | [10833 | Mo
34 | [ma | [ss | 102 | scopaciy 272 | sa | [sg3 | 319 | w0611 | Mo
325 | [m3 | [s5 | [wa | >capacity 267 | (58 | [485 | 315 | [1384 No
31 | [m2 | [ss | 0 | >capacity %2 | [58 | s | aoa | (0154 | N
2% | [m S | [0 | scapacity EXNG | 87 | 28 | 13 | Mo
28 | [;27 | [» | (88 | scapaciy 21 | 82 | [as | 288 | %7 | Ne
268 | [z | = | 98 | >capaciy 246 | &5 | a1 | 278 | (435 | Mo
25 | |es | | |97 | >capacty 238 | (68 | [e3 | 272 | 918 | M
23 | [z | |s2 | 86 | >capacty 233 | (71 | [18s | 288 | (8934 | Mo
22 | [eea | [52 |34 | scapacty 26 | (72 | [87 |  2m | 77 _| M
205 | [paa | [51 X | >capacity 218 | 78 | e | 248 | [8415 | Mo
s | [,23 | [s0 | [oa | >capacity 2 | a2 | [50.1 | 241 | (8149 | Mo
075 | s | [es | 88 | >capacty 201 | [87 | [03 | 23 | [Bm™ | N
(6 | [s73 | &7 | [85 | >capacty a1 | a2 | [ss | 23 | 706 | Mo
[145 | [543 | [a5 | |2 | >capacity 18 | [oa | [s07 | 227 | [B31_| Me
13 ] [sos ]| |4 | |28 | >capacity 67 | w4 | EX 224 | (7057 | Mo
135 | fa6s | a0 | [73 | >capaciy 53 | [m2 | [sa | 225 | s88 | MNe
[1 | a2 | (36 | |67 | >capacity B7 | [2a ] [5 ] 233 | (8611 | Ne
Empty pipeline system pressure drop [5223 | mmwc
o 1o e merms Q. Poetie |




Cement pneumatic conveying pipeline 1000m (Screwfeeder)

Pressure pneumatic conveying calculation Input screen

Cient Kaufman File path |c:\\dkf 1000.xt | Product Cement |
Gas medium Ambient (Compressor intake) Convey pipeline
@ Ar Ambient temperature dear C
) Nitrogen Ambient Convey length horizontal m
length vertical m-down

- . R T .
© Serewcompressor Cement temperature degrC Total length [0 | m
© Predefined screwcompressor (o] air cooling degr C Number of Bends =
O Blower data ) Booster air cooling degr C Pipe diameter begin mm
© Predefined blower Heat transmission factor pipewall KCal/dearC/m Pipe diameter end mm
& U 0367 o Material properties Calculation settings
Maximum pressure 3.5 | bar

Cement Predicted capacity tons/hr at 2.5 bar

Product density 300 kg3 et e tons/hr
— Bulk density a0 | kg3 P mmWe
[ installed Particle size 50 micen Back pressure mmWC
© Screwsomprsic RS- - N

pressure drop WC
Predefined screwcompressor
@G Pt e contas -
© Blower data
© Predefined blower Product loss factor 1.4866E-12 Colendation seloction
Gas Volume m3/sec Wall friction factor
o @ Pressure fixed —> capacity calculated
Injection point Intake pressure drop pressure discharge mmWC
O Capacity fixed —> pressure calculated

vowall / v-susp E © Pressure and capacity fixed —> intake pressure drop calculaled
Rotary lock Filter resistance factor ©) Pressure and capacity fixed —> constant loss factor calculated
[ Install Specific heat content KCal/kg/C ©) Pressure and capacity fixed —> material loss factor calculated
Capacity tons/hr product loss factor constant y/n I:l
Lock o " ot o o
RPM fmin
Leakage m3/sec Fitter

Pt orea 2

Gl e —
Pt Port dosorption  LenER)  vgas  vproduct Prescure crop vwall/ residence mass . Bendlose Sedment
— IS | e [ s e \ﬁw oms Jn Jps Jos ) L]
Product [Cement | 2 |[Pipe 1648|1255 |[12.63 | |2447 13.4479 | [218 ] [
Comvey L e T = o a1 o o o =
Convey Length vertical 50 m Pipe 164.8|[13.72 | [13.75 | 4639 52 |[259586 |[203 |88 |85 |
- NI 0 0 -~ o ]
Nmbert ende & e et o |11 o o I
Pump at 2.5 bar(o) 0.967 mi/sec |7 |[Bend [1621 |[so2  [em7z || Jlazama (o o [ (g Jfa ] %
Volumetric efficiency % (8| [Pipe [164.8| [16.9 16.77 | [9024 574 ||a7.7523 |[167 |09 |[105
e —r Rl 22200 o7 o o E
ookt 0 W 10 ee | (s o2 X | -
I e Ty e e e (72 0| O I
Coaity tons/me |12 | [Pipe |[125.1][1823 |[1897 |[11323 | (6.1 | [56.9883 | 111 | (87 1 %
R e 13 5end e | vme | wews o 0 |
A e [ Tora|jze |mn | tme em oo m e s |
— e [E ns |ww vy | eew o o s 2 ||
ety [16 ] [Proe uo (e [ase |[aes |6 |[esesiz [0 Jfer ot [ L ][
. O VU2 0 ——
o S ] e (ot o Jfzrss 1w | os naoer | m | I
power
oy o e " Iposs | [mm | eeer s o | 55 as ||
.,n,..,,:,,*;f",_,m,,,@ B e ww| s e | nim e s e e | | [
e e |w [Bend ] [s268 |[1805 |[17912 | 674349 [0 |0 [ ] a5 | [ ]
e e ™ [z | | — | I | O O N |
i LI Il || ]I I JC 0 LI
Remker 1075 | | | S | | O
ooy poeneprsars oy (| e 5 I |
EE R e [ 1 I Jr I Jr Jr Jr L]
Motesialloss factor 0.0016 C 1] \ [ \ LI ] L]
Lossfactor at end 14866612 ] I \ I I 1
Intake pressure drop [0 mowe (3] [ 1] | | L1 I N |
E— ED [ 1 | | ] C I I JC - 101
Fiter [22 | [outlet || |[3268 | 1805 |[17a12 || |[67.4949
f : m2 [05 | [mamn (78000 || |[67.434 | WG
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alculation results pressure conveying

Client | Kaufman
Filepath NPl 1000 xt
Product [cemet ]
Installation
Convey distance horizontal | 1000 | m
Convey distance vertical |L_ -
Total conveying length ‘les,s m
Number of Bends 8
Fipe 20 ] 200 | mm
Compressor displacement  [0.967 | m3/sec
Booster displacement [0 m3/sec
Feeder system
Installation system

(O 2-wessel system
() 3vessel system

© Rotary lock feeder
(3) screw feeder
Vessel factor
Nominal capacity
Silo volume

Silo product volume
pipevolume

pressure begin pressurizing

tons/hr/bar{a)

pressure valve open
temperature begin pressurizing
‘temperalure after pressurizing
pressurizing time

Silo discharge time:

purging time

valve time

overlaptime

cycletime

Number of kettles/hr

Back to start menu

Print calculation result

O silo unloading airslides
) Bulk trailer unloading

Calculation resuits
e [s66 | tonsse e
. [1a000 . Poduct intake 100
P o e Nozzle 420
" T | mmwe Acceleration excl product resistance | 3295
Pressure drop 18000 1 mmWc Poduct resistance 3474
Loading ratio M Bevation 973
Empty pipeline pressure mmWc Suspension 5128
Residence time 6749 seconds Gas 5005
Re-number * 1075 3.855 Fiter 87 |
Mixture density 17.1 ka/m"3
Mass of material in pipeline |1094.7 kg Energy
Exit dynamic force 288 | kN e ]
Compressor power 182
Booster power [0
vessel capacity tons/hr Pipeline energy fon [3222 |
Silo content [1100 tons Temperatures
Ambient temperature [z
pipe content [1094.7 | kas e
Outlet [120 ]
Outlet temperature booster lo |
Pipeline capacity  |56.6 | tons/hr Nt St S [T E—
System capacity 56 | tons/hr Mixture temperature end |26
at
pressure |18 | bar
Table calculation
Pipeline energy consumption |3.22 | kWon e ey |56.6
System energy consumption 3,22 | KW ton Begin pressure 18000 |
Feeder energy consumption 0.7 KW fton pressure decrement 400
Total encrgy consumption | 3.92 KW.Aon lowest pressure 10000

[ Calculate system capacity |

‘tons/hr
mmWc
mmWc

mmWc

able calculation

Pressure conveying

Convey distance horizontal

00| ™

Pump displacement |7[I796777| m3/sec (Screwcompressor)

- Convey distance vertical "50—] m-up ’ﬂ—l m-down Booster displacement |0 | m3/sec
Client [ Kaufman | Total inglength (10493 | m
Filepath c:\f\dcﬂﬁmil Number of Bends 8 Gas volume end @ mi/sec
Product Cement | Pipe diameterbegin 200 mm
Pipe diameter end 200 |mm Screwfeeder installation
Table
Pressure pipe line system Silo disch Solid Loading  gas velocity gas velocity m residence  Sediment
capacity capacity time Ratio begin end consumption i
bar tons/he  tons/hr hrs SIR m/sec m/sec KWhion  seconds
s | [s6 | [s6 | [1wez | (134 | [12z5 | |326 | 392 | 6749 | Mo
176 | |6 | [ss | a7 | 3 | [27 | [27 ] 391 | (687 | N
172 | [s46 | [=4 | (2004 | 28 | [128 | [7 | [33 | 6531 | Mo
168 | [535 | [ EEE 126 | [131 | [7 ] 39 | [ema1 | me
164 | [p24 | [52 | [2088 | 123 | 13 | (=7 | 39 | ea3 | M
e | [m2 | [m | z1es | 12 | [Es | [@7_ | a9 | (6351 | Ne
6 | [s0 | [s0 | (297 | M7 | (k7 | [=8 | as1 | (6289 | M
15 | |87 | [48 | (2255 | 14 | [13s | [m8 | 3 | 618 | M
148 | 474 | |47 | [ | i | a2 | [s28 | 394 | (6106 | Ne
4 | fas | s | e | 07 | |44 | [ms | 397 | [0 | Mo
a4 | faas | s | an | 03 | a7 | (28 | 402 | (534 | M
136 | |28 | |42 | |64 | EX) | (43 | [s28 | 406 | (5857 | Ne
3 | [sa | [m | [67 | a5 | 2 | [8 | a1z | B | te
128 | [33 | [ | [z7a | 91 | s | (=29 | a2 | [5688 | Mo
2 | [mma | [ | a4 | 86 | (w8 | [28 | 43 | (5603 | Mo
iz | [z ] [= | [pas | 8.1 | [16a ] [323 | 445 | 55107 | Mo
[t | [a | [a3 | [332 | 78 | (164 | [323 | 481 | 543 | N
[taz | 305 | [30 | [3e03 | 7 | ez | [s29 | a8 | [5343 | Mo
[t | (278 | =z | |51 ] 63 | wma | [=e ] 516 | 255 | Mo
[1oa | [2a3 | [2a | [sa18 | 57 | [174a | [28 | 558 | [5167 | Me
[ I A 1] | |soss | as | [ws | [=8 | 62 | [0 | N
Empty pipeline system pressure drop IW\ mmWC
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Cement pneumatic conveying pipeline 800m (Screwfeeder)

Pressure pneumatic conveying calculation Input screen

Cient Kaufman File path [c:\\dkf800 12 | Product Cement |
Gas medium Ambient (Compressor intake) Convey pipeline
@ Ar Ambient temperature dear C
) Nitrogen Ambient Convey length horizontal m
Convey length vertical |50 mup [0 m-down

Gas pump Temperalures et !
. e — e Tt e n
© Predefined screwcompressor (o] air cooling degr C Number of Bends =
O Blower data ) Booster air cooling degr C Pipe diameter begin mm
) Predefined blower Heat transmission factor pipewall kCal/deqrC/m Pipe diameter end mm
S Ve o Material properties Calculation settings
Maximum pressure 3.5 | bar

Cement Predicted capacity tons/hr at 2.5 bar

Product density T — et caposity e
sooser Pt [ —— Precaee .
[ installed Particle size 50 micen Back pressure mmWC
© Screwsomprsic RS- - N

pressure drop WC
Predefined screwcompressor
@G Pt e contas -
© Blower data
© Predefined blower Product loss factor 1.4866E-12 Colendation seloction
Gas Volume m3/sec Wall friction factor
o @ Pressure fixed —> capacity calculated
Injection point Intake pressure drop pressure discharge mmWC
O Capacity fixed —> pressure calculated

vowall / v-susp E © Pressure and capacity fixed —> intake pressure drop calculaled
Rotary lock Filter resistance factor ©) Pressure and capacity fixed —> constant loss factor calculated
[ Install Specific heat content KCal/kg/C ©) Pressure and capacity fixed —> material loss factor calculated
Capacity tons/hr product loss factor constant y/n I:l
Lock volume s [ Crpepode ] prodtlostoctr et ot
RPM fmin
Leakage m3/sec Fitter

Feroes [ | w2

Client ;:E""'P:Eimm Length) vgas vomduct Pressurs crop vowll/ residence mass ., Bendloss Sedmem
Pt Sl fs 1 [ [ s | s \@\m [ | |
Product [Cement | % Pipe 157.3[8.98 9.05 3342 18.3069 % E%%
Convey Length horizontal _ﬁﬂﬂ m 2115 0.89 3344 19.1291 28 j 0.6 0.9
Convey Length vertical m % Pipe 1978 [102 10,19 | [6310 35.4982 % %
Total Length EE Bend 2388 |[0.88 6312 36.336 o o8 |
P o e & JPoe el s | s wmm m o5 m |
Pump #25bari0) 0.683 | md/sec E Bend |l |los7  [sess [ |[s1e507 \ EE% %
Volumetric: officiency % 3 | [Pipe 7893|1272 |[125:1 [[w0602 |[ap2 |[ss.1717 58 |79
Booster [o m3/sec (9 | Diameter Transfer [ 1251 | [10602 581717 | |0 P T 1]
Piotorghock ledeasys o |mme 10 | [Prpe 13.36 1781 642737 | [107 [ e [
Gas displacement at end mi/sec 11 | [Bend H;H:n.&s |08z | [11784 | |65.1409 |[29 |0 [ hs J= I 1
. tons/e |12 | [Pipe 44 |[1588 | (14533 |[454 |[7551 |88 |[123 177 | || || |
e e (18] s oss wsw | mmm s 0 | s ||
e 6 oe s mwsw menz | m | wr w1
e Nl 3 o - ]
e -l e | 7 o en maw s as s | []
el = | Jman Jfess me | mese w o s a5 | |
e e ey 1 v | [ S o
ey hes 2 || JL_I I | L] C JC_IC JC _IC 1]
Motaral intake loss w2 | I | — | LI || | I
i LI Il || ]I I JC 0 LI
Forumber 1075 | | | S N | |
Sl G APy Il | | I |
ooy s s dop 101 ke — O — T — - -
Motesialloss factor 0.0039 C 1] \ [ ] I I
00033 |
P [1agesE1z | ] 1 \%D%D:%
i — | ] -
B @ - |
s [20 | [Outlet | |02 |08 |[ta1z | |[7e.69%2
f : m2 [05 | [mamn (78000 || |[769%2 | WG

[ Back o stant menu | [ Print calcutation | [ Chiange product | [ New Calcuiation | | Calculation resuts |




alculation results pressure conveying

T Calculation resuits
Client |Kaufman oy s | Pressure drops
Filepath | AP 800 1t Pressure [inmu —WC Poduct intake 100 mmWC
Product |Cement Booster pressure [ WG Mz e o
i = o — Acceleration excl product resistance | 2899 mmWC
IR Pressure 18000 | mmWo Poduct resistance 4666 mmWC
Convey distance horizontal [800 |m 5D .
ical 30 Loading ratio 204 | Hevation 772 mmWC
Convey distance vertical lan m A — . on — ——e
EER R :m’ pmd:'m S mm - Gas 2049 mmWC
Number of Bends 7 '“‘; e ‘
Pipe 03 203 wem Rember” 1073 % " Fiter a7 | mmwe
TS ure: density B ‘09’ m
Compressor displacement  [0.683 | m3/sec c
= Mass of material in pipeline |1477.1 kg Energy
Booster displacement ] m3/sec LalLCLE
— Exit dynamic force (1042 | kN ooy
s Compressor power 129 KW
Installation system
© 2vessel system © Rotary lockfeeder O silo unloading airslides :
() 3-vessel system (@ screw feeder () Bulk trailer unloading Booster power o] kw
Vessel factor tons/hr/bar{a) vessel capacity tons/hr Pipeline jonfton 2125 | kWAon
Nominal capacity tons/hr
Silo volume m™3 Silo content {1100 tons Temperatures
Silo product volume |1000 m"3 Ambient temperature [z degr C
g 26.86 m"3 pipe content [1477.1 | kas e
pioexalac [ S Outlet [136 | dearC
e s e = Outlet temperature booster 0 | dearC
pressure valve open bar —
temperature begin pressurizing = Plpeline capacity  |60.8 | tons/hr Mixture temperature begin [4s degr C
G rEE AT € System capacity |60 | tons/mr Mixture temperature end [25 degrC
at
izing ti seconds [1.8 bar
pressurizing t pressure |1
St s s T Table calculation
Silo discharge time - .

— seconds Pipeline energy consumption [2.12 | kW Aon Begin capacity 60.8 tons/hr
valve time seconds System energy consumption |2,12 | kWaon Begin pressure 18000 | mmwe
overlaptime accuo) Feeder energy consumption 0.7 KW fton pressure decrement 500 mmWc

- scconds
FEES Total energy consumption | 2.82 KW./ton lowest pressure 8000 mmWe
Number of kettles/hr = —

—CETET——
P chcsmonrean

able calculation

Pressure conveying Convey distance horizontal 800 | ™ Pump displacement 0,683 | m/sec  (Screwcompressor)
B Convey distance vertical 50 | mup [0 | mdown  Booster displacement |0 | m3/sec
Client | Kaufman | Total inglength ~ |830 | m

Filepath | c:\PakfBOO bt | Number of Bends 7 Gasvolumeend  [0.7288 | ma/sec
Product  Cement | Pipe diameter begin 1203 mm

Pipe diameter end 202 |mm Screwfeeder installation

Table
Pressure pipe line system Silo disch Solid Loading  gas velocity gas velocity m residence  Sediment

capacity capacity time Ratio begin end consumplion  time
bar tons/he  tons/hr hrs SLR m/sec m/sec KWhaon  seconds
s | [e08 | [e0 | eos | 204 | 85 | [s02 ] 282 | 7969 | HNo
[17s | ([s99 | [s9 | 33 | 200 | 87 R 279 | [mBm™ | N
7 | [sa1 | [s9 R 197 | aa | [s04 ] 276 | 778 | Ne
065 | [z | [s | [ss7 | sa | s RE 27 | [1®97 | Ne
e | [s573 | [s7 | ear | 91 | ez | [sos | 27 | 7606 | Mo
155 | [s64 | [s6 | [ws | 87 | (a4 | [s06 | 267 | [m15 | M
s | [s84 | [s5 | 1ass | 83 | (a6 | 07 | 265 | (3 | N
[1as | [;a3 | [=4 R EEE 18 | [ss | [07 | 262 | B3| N
14 | |2 | |3 N 76 | [0 | [0z ] 26 | R4 | te
s [ [s21 | [e2 R 7z | (w2 | [w8 | [zs | (48 | M
13 | [sos | [0 | mm | 67 | (w4 | [s03 | 256 | (157 | M
125 | [a9s | |49 | 2213 | 63 | (w07 | [s1a | 251 | 6367 | M
g2 | 3 | [as | 2m | 58 | [ws | [;a | 283 | 687 | Mo
115 | [aes | [as | [Baz | 83 | m2 | [s11 | 252 | [6885 | Mo
1 | [esa | s | [paz | s | [(ns | [si2 | 2m1 | (67292 | M
‘1.05 | |43.B ‘ |43 | ‘25.[!8 | ‘M_Z | ‘11_3 | |5|_3 | ‘2_51 | 1’767 | No
[1 | a2 | [ | 1| 37 | 121 | [515 | 25 | 611_| Ne
[oss | fa02 | fa0 | |22 | 13 | [12a | |15 | 254 | [6524 | Mo
oo | [ss3 | [ | [n ] 124 | |1z8 | [;s | 256 | 624 | Mo
[oss | [sea | (3 | [s0a3 | e | (131 | [s18 | 261 | [6383 | Mo
o8 | [m7 | [m | [325 | [ws | [15 | [s1.7 ] 268 | (6233 | Ne
Empty pipeline system pressure drop IW\ mmWC
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