Pneumatic conveying installation file: dkf400

INPUT

Pressure pneumatic conveying calculation Input screen

Gient

| Mike Kautman

File path

|-\ 400 1t | Product Cement

Gas medium

® Ar

) Nitrogen

Gas pump

) Screwcompressor

Ambient (Compressor intake)

Anbiernenpemn degrC  Altitude Dm
Ambient pressure .-bar Altitude pressure .-har

Convey pipeline

Convey distance horizontal =
Convey distance vertical

Convey distance slope

) Predefined screwcompressor " e fes | dexrC Total conveying length m
Blower dat Number of Bends -
S m 0 L] air cooling degr C
O Predefined blower S ke Evcatoe —
) Constant mas pump (sonic choke/Aurbo) © Booster air cooling dear C P dhamctor end o
© Centrifugal fan Heal transmission factor pipewall KCal/degrC/m ES
Gas mass ka/soc
Matetal peoriadiae e
Cement Predicted capacity tons/hr at 2 5bar
Product density ko/in3 Set capacity tons/he
Booster )
[ installed L ey, kg/m3 ETIE
O Screwcompressor Particle size [so ] micron = mmWC
) Predefined screwcompressor Suspension velocity m/sec Set pressure drop WG
- —
© et B Produdt loss factor Calculation selection
Gas Volume: m3/sec ‘
o Wall friction factor ® Pressure fixed —> capacity calculated
Injection point
Intake pressure drop pressure discharge mmWC © Capacity fixed —> pressure calculated
v-wall / v-susp ) Pressure and capacity fixed —> intake pressure drop calculated
Rotary lock feeder Filter resistance factor O Pressure and capacity fixed —> constant loss factor calculated
[ Install Specific heat content KCal/kg/C () Pressure and capacity fixed —> material loss factor calculated
Cr= el product loss factor constant y/n ]
Lock volune 2 O | ) et ot (e et vt
RPM Afmin
Leakage m3/sec Filter
I
Calculation Table Pressu
ciens IR e e e
< m mfsec  m/fsec mmW time
Sl [5 ] of [5] (1 [intake [T In.sa Hs.zs H?w .
oduct [Coment | |2 11.85 |[11.61 1355
Convey distance horizontal m ] 143 ||687 1356
Convey distance vertical m [a ] 150 |[11.27 |[11.39 6056
Total length 400 m E |:| 14.14 6.73 6057
Number of Bends 6 | 168.0/[15.15 |[14.87 | 13088 26,6012
Pump displacement at 2.5 h;.(,.) A aee 17.36 8.78 13089 26.6384
Volumetric efficiency - 2201][16.33 [[159 | [14665
Booster displacement 0 misec g | [1854 |[a1 | 14668
Rotarylock leakage 0 il 2701|[2237 |[2056 | 20119
Gas displacement at end md/esc " (11 | [Band || |[435 |[1213 | 20120
Capacity tonshe 12 | Pipe F 2323 |[21679
P mmWC |13 | [Bend [ 1371 | 21880
B e O Pipe 2001|[31.81 |[2857 | (24513
B mawc 18] Bend [ [z |[1es7r |[2em15
Loadig ratio L]
Pipeline energy consumption 2,17 KWhaton LI Il Il L1
G e | | — — ]
Conveying eneray 285 (i [13]] 1Ll I I [
Preumatic conveying efficiency 53,6 % ‘ |l i | L
Bend losses 25.1 KW JC_I |[ | L
Material intake loss 034 KW I S—
Rl runber 1075 — —
Coty e s 2 — —
Empty pipeline filter press. drop mmWC C I Il 10 ]
— | — —
Lossfactor at end 1.4866E-12 JL_I i i L |
Intake procsure drop oW Il I[ || L]
Progress IC I I I L
Filter [ |37 |[.97 J[easis || |
[ ] | m2 10 | mmn (25000 || |
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Double tank installation

alculation results pressure conveying
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able calculation

i | Mike Kauf
Client | man (Erms [1103 | tonshr
Filepath |\ 40011 Pressurs 25000 mmWC
Product [Comet | Peisite 0 p—
Installation Back pressure 0 mmWC
o Pressure 25000 W
e i Erereal| 370 m d'w mmie
dstance vertical |20 " Loading ratio 2528
Total conveying length ‘L‘M m ME'M;' pipeline pressure  |3777 mmWc
: : i
. A dence time 309 seconds
e Re-number * 10°5 3.918
Pipe |200 ] [200 | mm 2== |
= Mixture density 319 kg/m™3
Compressor displacement  [0.999 | m3/sec S
= Mass of material in pipeline [1018 ka
Booster displacement 0 m3/sec [
s Exit dynamic force 5.58 | N
Feeder system
Installation system
(3) 2-vessel system O silo unloading airslides
© 3vessel system © screw feeder © Bulk trailer unloading
Vessel factor \Em | tons/hr/barta) vessel capacity Lzas_? J tons/hr
Nominal capacity 110 | tons/hr
Vessel volume 63 m"3 Vessel content 5.5 tons
Vessel product volume |s m"3
sl 1271 m"3 pipe content [1018 | kos
pressure begin pressurizing |-0.05 | bar
pressure valve open 25 bar
asn B |c Pipeline capacity  [110.3 | tonssr
temperature after pressurizing \sn c System capacity |92 | tons/hr
at
pressurizing time 10 seconds pressure 2.5 | bar
e 179.4 seconds -

— 23.1 it Pipeline energy consumption [2.17 | kWhton
valve time 2 seconds System energy consumption |2.37 | kWhaon
e seconds

S
) 2146 seconds
cycletime s | Total energy consumption | 2.37 kWh/on
Number of kettles/hr 16.7 =
Kettle capacity>capacity [ Calculaite system capacity |

Print calculation result

Pressure drops
Poduct intake 100 mmWC
Nozzle n7 mmWC

excl product 5329 mmWC
Poduct resistance 13984 mmWC
Hevation 1688 mmWC
Suspension 1838 mmWC
o e
Filter 484 mmWC

Energy
(Screwcompressor)

Compressor power |239 kW
No booster
Pipeline energy A 2171 kWron

Temperatures
Ambient temperature 25 degr C

Outlet -273 degr C
No booster
Material temperature [105 | dearc
Mixiure temperature begin |88 | dearc
Mixiure temperature end |27 | dearc

Table calculation
Bagi eaacty 1103 | tonssr
Begin pressure 25000 | mmWc
lowest pressure 5000 mmWc
pressure decrement 1000 | mmwe

Pressure conveying  Coney dstance horizontal (370 | = Mass displ pump  [1.184 _ kn/ecc  (Sonoc chokefturbo)
- Convey distance vetical |30 |mup [0 | mdown Boodterdisplacement [0 | massec
Client | Mike Kaufman | ot inglength (400 m
Filepath |c\\dkf4006t |  Number of Bends 7 | e 10008 | m3vsee
Product Cement | Pipe diameterbegin 200 | mm D
Pipe diameter end 200 | mm Two vessel installation
Table
Pressure pipe line system Number of Solid Loading  gas velocity  gas velocity fﬂ-.;;' residence  Sediment
capacity capacity kettles/hr Ratio begin end consumption  time
bar tons/hr tons/hr < Kettle ange> 5| R m/sec m/sec kWhAon seconds
25 | [103 | [s2 | [187 | >capacty 58 | (16 | [333 237 | 303 | Ne
24 | [ | [s0 | 165 | >capaciy 3 | [ms | [m2 | 243 | [32 | N
23 | [ | [ | 162 | >capacity 247 | 123 | [m2 | 247 | [m82 | N
22 | [ws1 | [s7 | (183 | >capacity 242 | (126 | [m1 | 253 | (897 | M
21| [wos | [s6 | 156 | >capacity 236 | (123 | [=m \ 257 | (2831 |  No sedimentation
[2 | [o7a | a4 | [153 | >capacity (223 | 133 | [32.3 | 264 | 2765 | Mo
18 | [z | [e | 143 | >capaciy 223 | 137 | (28 | 27 | (%638 | Mo
18 | (923 | [s0 | s | >capacity 216 | (142 | [27 | [2.78 | 2631 | Ne
7 | [se3 | [ | [1a2 | >capaciy 20 | [4s | [326 | 286 | (2563 | M
16 | [ss1 | [7 | 138 | >capacty 22 | [181 | [=5 | 255 | (249 | N
a5 | e | [ | 133 | >capaciy 194 | [wE | (4 | 308 | 225 | Ne
na | [z | [m | 128 | >capacity ee | w2 | (=3 | 322 | (3% | Ne
13 | [ms | [e7 | [123 | >capaciy 177 | (w8 | (22 | (33 | [228 | M
d2 | [na | | | 117 | >capacty 67 | [#7s | [m1 | 3s | 212 | M
i | [ees | [e1 | 1.1 | scapacty 56 | [82 | [2 | [3m | 24 | w
1 | [s18 | [s8 | (103 | >capaciy a5 | 183 | [:8 | a0 | [2067 | Mo
[os | [se1 | [s2 | [o4 | >capacity 31 | e | [m7 | 443 | [1993 | N
[os | [aas | a6 | [sa | >capacity s | (a4 | [35 ] 503 | (1818 | N
o7 | 414 | [ | [z scapacity 87 | [ N 597 | [18a3 | e
g | 314 | [30 | [54 | >capacity 73 | 21 | [m | 7a | 1788 | Ne
ps | [188 | [18 | 3 | >capacity a4 | w7 | (08 | 1314 | (1634 | No
Empty pipeline system pressure drop [3771 | mmwC
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Screwfeeder

Pressure pneumatic conveying calculation Input screen

Cient | Mike Kautman File path [c:\N\dkf400 12 | Product Cement |
Gas medium Ambicri: (Compressor intake) Convey pipeline
@ Ar Ambient temperature degrC Altitude: o Im
© Mtrogen Anbiont prossura mbar  Alttudo prossurs b il Comvey dance hortzuct=l m
i Convey distance vertical mup [0 | mdown
o Convey st sepe 0| mip 0| miown
Screwcompressor
) Predefined screwcompressor " e e Total conveying length m
Cement 105
© Blower data Number of Bends -
O Predefined blower o A :z Pipe diameter begin mm
(&) Constant mas pump (sonic choketurbo) © Booster air cooling
O Centrifugal fan Heat transmission factor pipewall Cal/degrC/m a0 e ol L]

. e
Mol popetes e

Cement Predicted capacity tons/hr at 2 5bar

Pkt doty o e
Booster

- Pressure WC

[] instaled T Moo k3 [25000 | o
(@ Ermrr Particle size [so ] micron Back pressure 0 | mmwc
© Predefined screwcompressor Suspension velocity m/sec Set pressure drop mmWC
© Blower data Product loss constant
© Predefined blower

Product loss factor 1.4866E-12 EErEim e
Gas Volume m3/sec

o Wall friction factor ® Pressure fixed —> capacity calculated

Injection point

Intake pressure drop pressure discharge mmWC © Capacity fixed —> pressure calculated

v-wall / v-susp ) Pressure and capacity fixed —> intake pressure drop calculated
Rotary lock feeder Filter resistance factor O Pressure and capacity fixed —> constant loss factor calculated
[ Install el e KCal/kg/C () Pressure and capacity fixed —> material loss factor calculated
Cyasiy e product loss factor constant y/n ]

[] product loss factor (cwp) kept constant

Lock valume ™ [ Cngeprodut |
RPM fmin
Leakage m3/sec Fiter

I

alculation Table Pressure Conveying

Table calculation

Elag Pat  Part doscrption  LPhE) v-gas  vproduct Pressure drop v-wal/ gm% W mw | nloss Sedment
Flepath (X400 | 5w [5] 1| e sy A o | s 0 I ]
Ferives 2 |[Pipe 2 |[nes |ne 1355 0292 |[5 | 1 1
Comey demcotorzotd 0| 3 N 25730 2200 20 | O 0|
Convey distance vertical " [a |[Pi= ls0 |[11.27 |[11.39 6056 13,n17 15_2 :||:||:|
s comereoeran 00 |m 5 g | 20 . O 20| N
Number of Bends [6 | [Pipe \& 1515 |[14.87 | |13088 26,6012 1 18
- a25ba@(099%5 | mdhec 7 | Bend (% |lm e || (sews 1 0 |z |u7 || |
Volumetric efficiency % Pipe % 1633 |[15.9 14665 28.0614 |:| %
Rotarylock leakage C mi/sec Pipe 2237 |[2056 20119 29,6096 @ :H:| D
Gas displocement atend 10079 | ™% 11 [[Bend [ a3 |[213 Jf2oi0 [[  [2oe%6 [0 [0 [ | B2 [ |
e e =~ {0 N O [
e = e El s |[mn e | s o a | s Jar ||
—— ommm B ot |5y won |7ss |mess 2w ws | | L]
e 25000 | muwc |15 |[Bend [z [[es7 Jaess [ sosws o o [ & | |
ety [ | I 1L LI _Jes LTI
N U2 | D A 3
sl |l | | D D s o
o e =] ] | S D
e e oy e v B ] | |
E == | | | | | | -
Motaral intako loss w2 | I | — | LI | | | I
N LI Il | ]I | ¥ I I I I |
Feumber 10 I | N S |
el S e ——
Empty pipeline filter press. drop mmwC
Mt (0017 | ] | | —
- = ] D |
Intake pressure drop (0 lmewc (3] [ ] | | L1 N | N
E— [30] [ 1 I | ] C JC I I 11
Filter [Outlet || |[3337 |67 | 24515 ||  |[30.038
f ) [7][Fker |80 w2 [T |mmn (208 [ ][s0s0ss 35 | - [a84 | mwc
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alculation results pressure conveying

; [Mke Koufman | e e
Client | man ity [EEE
Filepath [\ 4000 Pressure 2500 | mmwc
Product [Comet | Peisite 0 p—

Installation Back pressure 0 mmWC

Pressure 25000 mmWc
e i Erereal| 370 m d'w
dstance vertcal [0 | ™ Loading ratio 2528
Total conveying length | 400 m Emply pipeline pressure | 3777 I
Residence lime 30.9 seconds
Number of Bends Gt
— Re-number * 10°5 3.918
Pipe [200 | [200 | mm
=1 Mixture density 31.9 ka/m™3
Compressor displacement 0.
7 i T "3{“” Mass of material in pipeline 1018 ke
Boost: lacement m3/sec
=T o | Exit dynamic force 5.58 | N
Feeder system
Installation system
(O 2-vessel system O silo unloading airslides
O 3vessel system @ screw feeder © Bulk trailer unloading
Vessel factor tons/hr/bar(a) vessel capacity tons/hr
Nominal capacity tons/hr
Silo volume m"3 Silo content 1100 tons
Silo product volume |1000 m"3
ok 1271 m"3 pipe content [1018 kos
pressure begin pressurizing bar
pressure valve open bar
temperature begin pressurizing c Pipeline capacity |Tlu.3—\ tons/hr
temperature after pressurizing C System capacity |10 | tons/hr
g time seconds e (.
Silo discharge time ‘9-5 hrs o
o seconds Pipeline energy consumption [2.17 kWh/ton
valve time seconds System energy consumption |2,17 kWh/ton
overlaptime o Feeder energy consumption |0.97 kWh/aon
) seconds
cycletime Total energy consumption

Back to start menu

13.14 kWh./ton

[ Calculate system capacity |

Print calculation result

Pressure drops.
Poduct intake 100
Nozzle n7z
excl product 5329
Poduct resistance 13984
Bevation 1688
‘Suspension 1838
Gas
Filter 484
Energy
(Screwcompressor)
Compressor power |239
No booster
Pipeline energy A 2171
Temperatures
Ambient temperature 25
Outlet -273
No booster
Material temperature [105
Mixture temperature begin 88
Mixture temperature end 27
Table calculation
Begin capacity 103 |
Begin pressure 25000 |
lowest pressure 5000
pressure decrement w0 |

kWAon

degr C
degr C

degr C
degr C
degr C

able calculation

Pressure conveying oy distance harizontal 370 | ™
Convey distance vertical ‘3[I
Client | Mike Kaufman | Total length |00

Flepath |c\P\dkf4001txt | Mursberof Bends
Product CelEt | Pipe diameter begin

7

200 | mm

Mass displ. pump
mup(0 | mdom Boosterdeplacsmen
m

Gas volume end

’W‘ m3/sec

Pipe diameter end 200 | mm Screwfeeder installation
Table
Pressure pipe line system Silo 1100 tons Solid Loading  gas velocity  gas velocity fﬂ-.;;' residence  Sediment
capacity capacity disch time Ratio begin end consumption  time
bar tons/hr tons/hr hrs SIR m/sec m/fsec kWhAon  seconds
25 | [no3 | [0 | s | 58 | [ns | [3B3 | 314 | 308 | N
24 | o8 | [108 | [wis | 3 | [ms | [m2 | 315 | [32 | N
23 | [wss | [1,5 | [0 | 247 | 123 | [m2 | 316 | (282 | N
22 | [ws1 | [ws | [wes | 242 | (126 | [m1 | 317 | (897 | M
21 | [wos | [w0 | [1093 | 236 | (123 | [=m \ 319 | [2831 | Nosedmentation
[2 | [e7a ] [=7 ] 2= ] 23 | (B3 | X EEE 2765 | Mo
13 | [m2 | [ | mss | 223 | 137 | (28 | 325 | (%638 | Mo
e | (=23 ] [e2 | [ner ] 216 | |42 | [27 ] 329 | [2831 | Ne
bz | sz | [e9 | [zan | 208 | [4e | [2s | 3m | 58 | M
e | [s1 | [ss | 27 | 202 ] [sa ] [325 | 34 | 248 No
a5 | e | [m | (13| 194 | [wE | (4 | 347 | M5B | Ne
4 | [ms | [m X 86 | (.2 | (=3 | |3 | [B5 | N
i3 | [ms | [m | [ass | 77 | .8 | (@2 | 3e7 | 28 | M
hz | [ma | A | [154 ] 67 | [ws | [a ] 382 | 2212 No
i ] [e88 | [e6 | [16as | ss | [1B2 | [=2 ‘ ao1 | 214 | e
1 | [s12 | [&1 | [ ] a5 | 183 | [:8 | 426 | [2067 | Mo
[os ] [se1 | [s6 | [es7 | 31 | e | [m7 | ag2 | [1993 | N
o8 | (a5 | |9 | [z=2 e | 204 | [35 | 515 | [19.38 No
o7 | w4 | [a | |51 | 87 | [ R EEN 605 | [1843 | MNe
g | 314 | 3 | [3489 | 73 | 21 | [m | 788 | 1788 | Ne
ps | [188 | [18 | [sezs | a4 | w7 | (08 | 1293 | (1634 | HNo
Empty pipeline system pressure drop 137N mmWC
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