Flour preliminary pneumatic conveying calculation (175m- 4”)

&8 Modelling pipeline geometry
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Drive * B (1) Vertical ascending to horizontal
Directory * f (2) Horizontal to vertical
ion name * | mersem 1754 | (3) Vertical descending to horizontal
. R s = Suction or vacuum system (4) Horizontal to vertical ascending
Veonsia® 4|
d = Discharge or pressure system (5) Horizontal to horizontal
Full Path = 17541 |
Geometry table Geometry table
Bend angle  Start angle  Orientation
Pat  Description degrees Pat  Description
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590 mm
643 mm
693 mm
743 mm
793 mm
843 mm

descending

102 mm
128 mm
154 mm
203 mm

a4

Amje Radius  Bend anale Start angle Orientation
mm degrees

o] [ ] [0 ]
o | o ] o ] ]

]
i

Eductor feeder [] No
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k=l Pressure pneumatic conveying calculation Input screen

Cient | MERSEM File path | c:\\dmersem 1754.txt | Product |FAour |
Gas medium Ambient (Compressor intake) Convey pipeline
© Air O Nitrogen e e degrC Altitude o |m Convey distance horizontal (275 | m
65"""" 0 2 Intake temperature degrC Altitude pressure 1013 | mbar Convey distance vertical mwp [0 | mdown
‘Screwcompressor age
) Blower Ambient pressure (1000 | mbar 1| bar Conveydistancesiope [0 | mup [0 | mdown
8 e Relative Humidty (80 | % [ Show air intake conditions | Total conveying length 283 m
Predefined screwcompressor
[] Override RH air density calculation for >373 dearC and >220 bar Number of Bends _
C Bower data (L
) Predefined blower e Pipe diameier begin mm
() Constant mass pump {sonic choke/turbo) Aour temperature degr C Pressure dewpoint Bt mm
O Centrifugal fan [] Compressor gas cooling dearC  [] Dryer degr C
e Ol [ Booster gas cosling deorc CDyer [ | dearc Calcuate cmply pipeline pressre drop | | T
Maximum conveying pressure [ |mmWC  Heat transmission factor pipewall kCal/sec/dearC/m2
Gas volume mifsec ]| |massec Calculation scitings
Material properties
Booster ; ;
R paice donsty rarn3 e om
[ Installed () Screwcompressor Bulk densi 4
Ie) ined density El Eats Conveying pressure (28500 | mmWC (2,85
pros Poiceszs | 1> w  |m
O Blower data Back pressure 0 mmWC |0 bar
O Predefined blower Suspension velocity Setpressure drop | 28500 | mmWC [2.85 bar
Product loss constant
Gas Volume m3/sec ’
Calculate intake gas pressure drop ] Ye
W Product loss factor 1.10585E-08 © intake ges =
Wall friction factor Time: domain ci seconds [7] Default
Rotary lock fesder Material intake pressure drop mmWC
[] install Capacity tons/hr Calculation selection
vowall £ v-sump s |
volume m3 Filter resistance factor (%) Pressure fixed —> capacity calculated
RPM i
" Specific heat content KCal/kg/C O Capacity fixed —> pressure calculated
3/
Leakage M3/58C ] product loss factor constant y/n n © Pressure and capacity fixed —> intake pressure drop calculated
) Pressure and capacity fixed —> constant loss factor calculated
- © Pressure and capacity fixed —> material loss factor calculated

Fitter
Filter area m2

[[] product loss factor {cwp) kept constant




Iculation Table Pressure Conveying

Bend loss  Sediment

et e S
Pat  Part description v residence  mass femperature
Fipet - mc i ber
El intake 102 hor \E 434 536 327 [2.81
procs P ke oo e e
Convey distance horizontal ™ s | Bend | |ass |[187 1680 268 5.0831
Convey distance vertical = Pipe 102 hor 18 |[43 a7 [z 2.53 9.9351
Total ing length 283 m Bend T | las 1.92 3122 253 10.0216
Number of Bends v ] Pipe 102 hor 18 | |4.48 3.88 4596 239 14,7286
Compr. displ 2.85bar msec Bend L 44: :.z: :?: 239 14.8122
Volumetric efficency % Pipe 102 hor 18| 4 1 225|236 | 19353
Booster 0 v Nl J[_]l518  |[206 |[6103 223 || |[19.4327 |
Rotarylock leakage R m3/sec |18 |49 4.19 7648 [208 |21 | |23.8008 |
Gas at end 0.1183 R o H;l 541 [[214  [[7e48  [os | | [23.872 |
@ 19 5.17 4.38 9322 1.91 248 | 282952
Copacity [4 | tons/hrat mmWC bar " |[ses  ||22s 9322 1.91 26.3691
Back pressure [0 | mmwc 0 | bar 12 |[537 |[452 10413 18 252 | [31.0581
Pressure drop mmWC bar 537 |[a52  |[10413 |[18 31,0551
P [543 [lag1  [[11049  [[174 |[[255 |[3zs5821
_ _ 5w |wos um | mess 0|
o [ Jom (7 |29 |fost |33 |[saeom |2
o - - e am |amm s | s o
Conveying energy L
e N 18 | s (a9 | 2ome ]
Preumatic conveying efficiency %
KW Matcrial intake loss kW H;l [122e_|[3z5 |[2s707 Ip_]
Pipe 102 up 11.88 ||aa 25710 o [ 0 0
Re-number - 1075 1184 | |44 25710 I:| o |
Empty pipeline pressure drop mmWC 1293 |[8.73 27062 D
Empty pipeline fitter press. drop. mmWE 1357 ||aas 27062 o ]
1474 ||96s 28489 o |[4.14 |[58.1725 1 [ 15 938
Material loss factor constant
Meteral Loss fact 1538 |[5.21 28489 |[o | 582053 |[0 |
eri or —
: I [ ]
Material intake pressure drop _IE_ mmWC I } I:l
Filter — [Outlet [ 10538 521 |29 [0 58.2053
Teration [29 | [After Fiter o |m2 00 | mmn [28800 [001 || | [s8.2083 |
Back to start menu ] l Print calculation Hungepmdu:] [ New Calculation I l Calculation results I ErrlerTen B2y

alculation results pressure con

Installation system
O 1-vessel system
(%) 2-vessel system

O 3-vessel system
() Bulk trailer unloading

Vessel factor 1000
Nominal capacity 0
Vessel volume 2
Vessel product volume 15

pressure begin pressurizing
pressure valve open
pressure valve close (25 | %

‘temperature begin pressurizing 35
temperature after pressurizing 60
pressurizing lime 222
Discharging time 1011.5
purging time of pipe 43.7

valve time 2

filling time:

-
Number of kettles/hr

Back to start menu

Kettle capacity>capacity --> extra air valve active

Print calculation result

O screw feeder

tons/hr/m"3/bar(a) vessel capacity
tons/hr

m"3 Vessel content
m"3 pipevolume

i pipe content
bar

bar

€ Pipeline capacity
zn“k System capacity
seconds =
seconds

seconds

seconds

seconds

Total energy consumption

Pressure drops

Poduct intake 150 mmWC %
Nozze fotal dp) 327 |mmwc [11 | %
Acceleration excl product dp |305 mmWC I:l %

Poduct resistance

C esults
Clicnt | MERSEM ]
Capacity 4 tons/hr
Filepath |c:\\dmersem 1754 txt | Pressure 28500 | mmWC 2.85 | bar
Product |Aour | Boosterpressure 0 mmWC |0 bar
Installation Back pressure 0 mmWC |0 bar
G o horizonial |2 Pressure drop 23500 mmWe 285 | bar
i Loading ratic 7.88
Convey distance vertical
Total A — Volumetric loading ratio 0,0180 | to [0.0100
of Empty pipeline pressure 1533 mmWc
Residence time 58,2 seconds
Fipe 102 o Re-number * 10°5 0.92
Compressor displacement |0, [0.14 | kossec Mistuxe dersdy 05| kem's
Booster 0 meeEE (== Mass of material in pipeline 66.8 kg
Total gas 0,12 m3/sec (0,14 kg/sec B O 01 kN
Feeder system

i

i1

T

Pipeline energy consumption kWhAon
System energy consumption kWh/ten

KW Aon

Calculate system capacity

Hevation

Gas

Filter
Energy

{Screwcompressor)

Compressor power I
Mechanical efficiency %

No booster

Product loss energy pipes —> heat KWAon
Product loss energy bends —> heat KW/on
Pipeline energy A 7.782 kWAon
Temperatures

Ambient temperature El degr C
Outlet temperature compressor degr C
No booster

Material temperature degr C
Mixture temperature begin degr C
Mixture temperature end dear C
Table calculation

e — B ]t




£E] Table calculation

Pressure conveying  Convey dstance horizontal [275 | m Pump displacement 0,12 | m3/sec (Screwcompressor)
Convey distance vertical mup|  |mdown Booster displacement 0 |massec
Client | MERSEM Total inglength 283 m
Flepath |c\\dmersem 175411 | Number of Bends m | Gasvolumeend  (0.125 | md/sec |0.147 |kg/secal 0.85 bar
procuc —— . S
Attude [0 | m Pipe diameter end mm Two vessel installation 08-27-2010
Table
Pressure pipe line system Number of Solid Loading  gas velocity gas velocity mass in m residence  Sediment Condensation
capacity  capacity kettles/hr Ratio begin end pipeline  consumption  time
bar tons/hr tons/hr < Kettle range> IR m/sec m/sec kg kWh/Aon seconds
285 | |4 | |37 [EE] | >capacity |78 | |43 | [153 | |e6.8 | [8.1a | |s8.2 | Mo C
EX Y] | 37 ] [32 | >capacity [77 ] |aa | 153 | [e44 | [799 | [s691 | Mo C
265 | [38 | |38 | [32 | >capacity |76 | [as | |14 | |619 | 806 | (5561 | Ne G
255 | [38 | [3s | [32 | >capacity [7.4 | a7 ] 154 | [s94 | [79 | [5431 | m
245 | 37 | [35 | [31 | >capacty 73 | a8 | |54 | [s7 | (787 | [53.01 | Nosedmentaion Condensation
238 | |37 | |35 ER] | >capacity [7.2 | [s \ 54 | [m8 | 781 | [517 | Mo i i
225 | 36 | [3a | |3 | >capacity [7 | [5a1 | [154 | [s23 | [787 | [5038 | Mo G
215 | (35 | |34 E | >capacity 6.9 | 5.3 | [15.4 | a0 AL | [49.06 | Mo G
205 | [35 | [33 | |2 | >capacity [6.8 | [s.5 | (154 | [a78 Rz [4773 | Mo G
195 | [34 | [32 X | >capacity (6.6 | |87 | 155 | [s3 | (783 | [184 | Mo C
\1.85 ‘ \3,3 | |3.2 ‘ |2.B ‘ >capacity |5_5 ‘ |5_g ‘ ‘15_5 | |43 ‘ ‘7_55 | ’W‘ No Co
s |33 | [ | 28 | scapaciy 63 | g1 155 | [a0s | [z2 | [1B72 | M c
nes | (32 | I3 |27 | scapaciy 6.1 | [e3 | 5 | [s88 | [z7e | |42 No G
s |oosa |8 |28 | >capaciy 6 | 66 | [55 | [4 | 76 | [nm No c
EECH R | 2o | f2s | scapaciy se | 68 | [155 | [s42 | 766 | [3965 | N G
n3s | (29 | |22 EX | >capacity [56 | [72 | 156 | [s21 | [z73 | (3828 No C
(s | 28 | 27 | (24 | >capacly 54 | [z5 | [15s | [228 | 781 | [39 | m [
[115 | |28 |27 | [2e | >capacty [5.2 | 79 | s | [278 | [76 | [35.52 No G
[1os | |27 | 28 | 23 | >capacity |s [EE] | (16 | |7 | 767 | [3413 | Mo G
o5 | |25 | |25 | 22 | >capacity |48 Y] | fis7 | |m7 | 7mm | (321 | M [&
[oss | f2a | [z | |21 | >capacity a8 | a3 | 17 | [216 | 78 | [31m | G
Empty pipeline system pressure drop mmWC Filter without exhaust fan
[Bokiommtmem ] [ e ]




