Flour preliminary pneumatic conveying calculation.

Pipe length:

- 175 m horizontal

- 8 m vertical

- 11 bends

- pipe diameter 6” (154 mm)

Pressure pneumatic conveying calculation Input screen

edefi SCTEWCOMPressor N N _ "
o T [] Override RH air density calculation for 373 dearC and >220 bar

© Blower data

® 1x Blower GM255 2950 rpm Temperatures

© Cortstant mass pump {sonic choke/Aurbo) Flour temperature |25 | dearc Pressure dewpoint
© Centrifugal fan [] Compressor gas cooling deorC  [7] Dyer (3 | dearC
Maximum compressor pressure 1 Ibar [ Booster gas cooling deorC [IDyer [ | dearC

Maximum conveying pressure [ |mmWC st transmission factor pipewall KCal/sec/degrC/m2
Gas volume mifsec (<[ |missec

Material properties

Booster Four particle density kg/m3
Screwcompressor )
[ taled €9 Sereme Bulk dnsity ko/m3
. Patosie <wcsh > mron
() Blower data ) .
© Prodefined blower Suspension velocity m/sec
Gas Volume m3fsec Product loss constant
Injection point Product loss factor 1.10585E-08
Wall friction factor 0.9
Rotary lock feeder Material intake pressure drop 100 mmWC
Install Capacit! tons/hr
o v vowall / v-susp 12
Lock volume m3
Fiker metetancs factor
RPM fmin
Specific heat content kCalkg/C
i e | [ ot lossfactor conetant wh ]
Eductor feeder Filter
Eductor feeder [] No Filter area m2 [] Fitter exhaust fan

Back to start menu

Cient | MERSEM File path |c:\\dmersem 175.1xt | Product |FAour
Gas medium Ambient (Compressor intake) Convey pipeline
@© Air O Nitrogen Ambient temperaturs. (25 | deorC Altitude o Im Convey distance horizontal m
Gg;m Intake temperature dearC  Altitude pressure mbar Convey distance vertical m-up D m-down
Screwcompressor
O Blower Ambient pressure[1000 | mbar [1 | bar Convey distance slope mup [0 | mdown
@ G e Relative Humidity (80 | % [ Show air intake conditions | Total conveying length

Number of Bends
Pipe diameter begin

Pipe diameter end

T

Calculate empty pipsline pressurs drop_| | 764 mmWC

Calculation settings

Set capacity

Calculate intake gas pressure drop Yes

Time domain di

Calculation selection

(®) Pressure fixed —> capacity calculated

) Capacity fixed —> pressure calculated

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

[[] product loss factor

bar
0 mewc b | b
0 maMC (075 | b

seconds [7] Default

{cwp) kept constant




Iculation Table Pressure Conveying

Gt wemsew | T ——
ottt (L s P P v ks e gyt
[zt 5| intake 154 hor [ [est 7.45 169 [0.73 01441
Hoatie of Pipe 154 hor 717 6.12 558 0.69 3112
Convey distance horizontal ™ 5| Bend | |7ss  |[208 558 0.69 32133
Convey distance vertical m Pipe 154 hor e |[7.36 6.25 976 0.65 6.1264
Total ing length 283 m Bend 77 |24 576 0.65 6.2255
Number of Bends v ] Pipe 154 hor E 7.55 6.39 1400 06 90775
S o] TR T Bend ; 7.94 2.15 1400 0.6 9.1745
) -~ E Pipe 154 hor L 7.75 6.53 1830 0.56 2.78 11,9644
Soumetne o ] o E I[85 22 |ms  [oss || | 1zosm
Rotarylock leakage @ |maee |18 | 797 |6.69 2268 [o52 | [2.82 |[14.7853
Gos tond [ozoms | miveee ] J[ |837 [[225 [2266 o5z | |[1a87
[12 | 19 | (822 6.86 2733 047 |[286 |[17.686
Capacity 5| tons/hrat mmWC bar IRIECERIEED 2733 047 17.7763
Back prossure [0 | mmwc 0 | bar 1z |833  ||ess 3039 044|289 ||19.5164
F—rd J—— b | |83 |[ees  |[3039  |[0as 195164
P 7 |jsas  |[z05 |[3209  [[o4z |29 | 205124
89 237 |[3209 042
e Kihon ] }10.73 } :3.55 : 16275 } In,12 I::l
[« power E [ ][22 J[288 |6275  |[0.12 o]
: s |
m’:mmdﬁm :w [[18 |31 [ass  |[e799  |[o07 2]
Bend losses KW Material intake loss KW TS Hn;l ‘:'25 Hz'; H:z: H:'x % -
Re-number S Diameter Transfer 16 |[288 | [es; 0.06 1
Empty pipeline pressure drop D mmWC Pipe 154 up 11.73 8.89 7183 0.03 D
Empty pipeline filter press. drop. mmWC Bend 1217 |[32 7183 0.03 D
Moteria loss factor conatart Pipe 154 hor 1209 |[93s 7495 o |[3.46 |[40.1659 ]
Mol Lose Facir — |2:| Bend 125 |[365 7495 [0 | |[s02277 %
Material intake pressure drop mawe [ ] | \ —— L1
L] [ | [ | [ ] L]
Filter — [Outlet [ 1h2s |[3e5 | (7495 o C |[e02z77
Teration [29 | |Atter Filter 0 |m2 02 |mmn (o0 |00 || | |40.2277 | CR
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alculation results pressure con

Convey distance vertical
Total conveying length
Number of Bends

Pipe

Compressor displacement .

Booster 0 m3/sec 0 kg/sec

Total gas 0217 m3/sec (0,254 ka/sec
Feeder system

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

O 3-vessel system
() Bulk trailer unloading

Back to start menu

C: results
Client |MERSEM .

! | | Capacity
Filepath |c:\i\dnemem175.m | Pressure
Product |Aour | Booster pressure

Installation Back pressure

Convey distance horizontal |2 F=mmeden
m Loading ratio

Volumetric loading

Empty pipeline pressure

Residence time
Re-number * 1075
Mixture density

Mass of material in pipeline

Exit dynamic force

O screw feeder

: - i 100
7500 | meWC [0.75 | bar Poduct intake
0 mmWC [0 i Nozzle {total dp) 169
0 mmWC |0 bar Acceleration excl product dp | 242
7500 mmWc 0.75 | bar Poduct resistance 6185

524 Hevation 52
@tio  [0.0070 | to [0.0056 508

746 mmWe

Gas

40.22 seconds

1.151 Filter

7.4 kg/m™3

%64 | ke {Blower 1x GM255 2950 rpm)

0.1 kN Compressor power

mmWC

mmWC

mmWC

mmWC

mmWC

at
presure b
Pipeline energy consumption kWhAon
System energy consumption KWhAon

Kettle capacity>capacity --> extra air valve active

Print calculation result

Vessel factor 1000 tons/hr/m"3/bar(a)  vessel capacity
Nominal capacity 0 tons/hr

Vessel volume 2 m"3 Vessel content
Vessel product volume 1.5 m"3 pipevolume
ey (== pipe content
pressure valve open bar

prossure valve close | | % 0.18 bar

‘temperature begin pressurizing 35 C Pipeline capacity
temperature after pressurizing 60 c )
pressurizing lime 1.3 seconds e
Discharging time 901.6 seconds

purging time of pipe 30.5 seconds

valve time 2 seconds

filling time: seconds

— —

Number of kettles/hr - Total energy consumption

KW Aon

Calculate system capacity

mmWC

Mechanical efficiency

No booster
Product loss energy pipes —> heat
Product loss energy bends —> heat

Pipeline energy

W
E—

Temperatures
Ambient temperature

Outlet temperature compressor
Compressed air dewpoint drying
No booster

Material temperature

Mixture temperature begin
Mixture temperature end

Table calculation
Begin capacity

il SN Wik

67 |
55 | %

kW./ton
kW ton
kWon

degr C
degr C
dear C

degr C
degr C
dear C




£E] Table calculation

Pressure conveying e distance horizontal Pump displacement m3/sec (Blower ix GM25S 2950 rom)
Convey distance vettical |8 |mup|  |mdown Booster displacement [0 | m3/sec
Qient | MERSEM Total inglength 283 m
Flepath |c-\\dnersem 7568 | Number of Bends n Gasvolumeend  [0.245 | m3/sec 0.289 |ko/secat 0.25 bar
T wonrr
Atiude 0 | m Pipe diameter end [154  |mm Two vessel installation 08-26-2010
Table
Pressure pipe line system Number of Solid Loading  gas velocity gas velocity s in %’-:;; residence  Sediment Condensation
capacily capacity kettles/hr Ratio begin end pipeline consumption time
bar tons/hr tons/hr <Kettle range> IR m/sec m/sec kg kWh/on
s | 5 | [a7 | [38 | >capacity 5.2 | [es | [2s | [s6a | [498 | (w022 | Ne No
0725 | |43 | a7 Y | >capacty [5.1 | 69 | [125 ] 548 | [483 | (3962 | Ne No
o7 | 49 | [46 | [37 | >capaciy 5 | [ | 125 | [s33 | 478 | [3m02 | Mo No
0675 | 43 | [as RET: | >capacity 49 | 72 | [126 | [51.7 | [463 | (3842 | Mo No
065 | (a7 | las NEX] | >capacty 4.8 | 73 | |26 | [s00 | [488 | (3781 | Mo No
o625 | |48 | [a5 | [38 | >capacity [4.7 | [7a | [127 ] (486 | [442 | 3721 No No
o6 | 46 | [4a | [35 | >capadily 46 | 76 | 127 | 47 | [s#3 | (%61 | N No
o575 | |45 [E] | |34 | >capacity 46 | 77 | 127 | 85 | [43 ES] No No
oss | 44 | [42 | [34 | >capadily 45 | (79 | 128 | (433 | [424 | 34 | N No
o525 | (a3 | |22 | |33 | >capacity [4.4 | s | [128 | (424 | [s07 | [3#79 | Ne No
o5 | 43 | faa [ EX | >capacity 43 | [s2 | [12z9 | [s08 | |2 | 3418 No No
0475 | [42 | e | 32 | >capacity [4.1 | [sa | 128 | (332 | [3m2 | (357 | Me No
045 | [4a | [3.9 | [3a | >capacity 4 | [ss | [13 | 377 | [z | [329 No No
0425 | 4 | 3o | [ | >capacity R EE | 1 | [se6 | 3234 | Mo No
o4 | |39 | |38 [E] | >capacity [38 | s | [13B1 | [sa5 | 37 | 372 No No
o375 | 38 | [37 | [23 | >capadiy 37 | sz | |31 | (329 | [347 | 3109 | N No
s | [37 | 36 | (28 | >capaciy 36 | [ea | [132 | [;3 | [33w | (3046 No No
[o32s | |38 | [35 | |27 | >capacity [34 | [es | (133 | 27 | [327z | 283 No No
o3 ] [34 | 33 | [26 | >capacy 33 | (s | [13 | (= | 325 | [218 | Mo No
[oa7s | [32 | 32 EX] | >capaciy [31 | ] [134 | [263 | [313 | (2853 | Me No
[o2s | [31 EK | 24 | >eapacity 3 | w3 | 134 | 245 | [3 | 27288 | Mo No
Empty pipeline system pressure drop 746 mmWC Filter without exhaust fan
[Gocwsmmens ] [ e ]




