Pneumatic conveying calculation for flour (175 m — 75mm)

g calculation Input screen

Cient | MERSAM File path | c:\\dmersam 1753.tt | Product |FAour |
Gas medium Ambient (Compressor intake) Convey pipeline
© Air O Nitrogen At degrC Altitude Convey distance horizontal (275 | m
G;;m Intake temperature | 2 deor C  Ahtitude pressure Convey distance vertical m-up D m-down
‘Screwcompressor
) Blower Ambient pressure (1000 | mbar 1| bar Convey distancesiope [0 | mwp [0 | mdown
8 e g 2200 tive umigty  [80 | % ((Show air intake conditions | Total conveying length m
e —— [] Ovenide RH air density calculation for >373 degrC and >220 bar Number of Bends E _
) Predefined blower Temperatures Pipe diameter begin E mm

(%) Constant mass pump (sonic choke/turbo) Hour temperature degr C Pressure dewpoint Pipe di er end o
O Centrifugal fan [] Compressor gas cooling dearC  [] Dryer degr C
[ Booster gas cooling deorc CIDver | | dearC Calcuiate empty pipeline pressure drop | | CoiiE
Maximum conveying pressure Heat transmission factor pipewall kCal/sec/dearC/m2
Calculation settings
Material properties
pooster [ a0 |
Flour particle density 1420 | kofm3 Set capacity 11 tons/hr
[ Installed () Screwcompressor Bulk densi 4
© sermeom p— C—r E— T
P Patcace neh| | rien
O Blower data Back pressure 0 mmWC |0 bar
© Predefined blower Suspension velocity mfsec Set pressure drop | 7900 mmWC  [0.79
Product loss constant
Gas Volume m3/sec ’
Calculate intake gas pressure drop 7] Ye
yoction paint Product loss factor BETRES e
Wall friction factor Time: domain ci seconds [7] Default
Rotary lock feeder Material intake pressure drop 150 | mmWC
[] install Capacity tons/hr Calculation selection
vowall £ v-ausp hs |
volume m3 Filter resistance factor (%) Pressure fixed —> capacity calculated
RPM i
" Specific heat content KCal/kg/C O Capacity fixed —> pressure calculated
3/
Losicos 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
Eductor feeder Fitter © Y enal loss factor
Eductor feeder [] No Filter area m2 [ Fiter exhaust fan [] product loss factor {cwp) kept constant

Silo constant (back ) pressure || mmWC

Iculation Table Pressure

i Table calculation
s Looght) voe vt rosm op Presms vl osdence  mss tepperie eenspss Seanen
L) bar kg kW

Pat  Part description

emperat
— meo i b i e s
opath |o > 5 | intake: 75 hor [1 ][14ea |[1468 |[253 |[o76 |[5.94 ||0.0756 34
Product of |18 |[457 |[1355 |66 |07z | 548 | 14065
Convey distance horizontal (275 |m 5| g1 |[eaz | [617 0.72 1.4242
Convey distance vertical m 1492 |[13.385 1030 0.68 554 ||2.7422
Total ing length 283 m 1517 |[7.07 1030 0.68 2,759
Number of Bends: | 153 |[14.8  |[1452 064 | 561 | 4.0485
1555 |[7.24 1453 064 4,0654
Conpr.dept 075 br 3, - -
Volumetric effici : = 1572 [|14.53 1884 0.6 569 ||5.3235
Boost reshase 0w 1596 |[7.42 1885 06 534
er
1616 |[14.91 |[2327 055 |[577 |[6.567
Fotafock sk - 5 |57 6
Gas at end [na105 | m3fsec 1641 |[761 |23 [joss | lesear |
[16.67 |[1534 |[2805 |[os 586 | |7.8441
Capacity [1.1 | tons/hrat mmWC bar 1692 ||7.84 2806 05 7.8597
Back pressure [0 | mowc o | bar 17.03 |[1564 |[3120 047 |[592 |[8.6397
Pressure drop mmWC bar 1703|1564 | 3129 047 8.6397
(. 2 1723 | [15.81 | [3298 046 ||595 ||9.0847
i EE—r (7 Jaoe ][z Jfoac J[__][soms ]
peline energy consumption = [2209 |[198 |[es28  |[o1z |6 [15.8298 |
G power 28 W
[z2z37 |[wa1 |[es2a [0z | 15.8419
Conveying eneray 65
" s Juw (2334 |[2078 |[7138  [[oo7 |[& 16.7343
Pneumatic —
(2362 [[105  [[7139  [jo07 | 16.7465
Bend losses KW Material intake loss
2345 |[11.55 | 7143 007 |[6.96 |[16.7475
Re-number [Lia | “10s 2346 |[11.55 | (7143 0.07 16.7475
Emply pipeline pressure drop (9| mmWC 2415 |[2117 | [7502 003 ||7.04 |[17.137%5
Emply pipeline fiter press. drop ([ | mmwC (2444 [[10.77 ]| 7502 0oz || |[17.189
2508 |[22.16 | [7889 0 7.18_ | [17.6149
Material loss facior constant
2537 |[11.38 | [7890 0 17.6257 ]
Material Loss factor — —
Material intake pressure drop mmWC [ \ | | C]
C ] [ ]
Progress — =
Filter ———) 2537 |[[11.38 | [7890 [0 ] 17.6257 25 0.0425| 0.6 56 |
Remtion ~ (FEeEsesememememsesememeew 00 | mmn (7900 0o | [17.6257 | E

Back to start mernu_| | Print calculation || Change product | [ Now Cacutation | | Cacuiation resits | Condensation intake 2.3 ltrs/hr




Calculation results pressure convi

- G results
Client  |MERSAM | o 1 tonan i | e .
Flepath c:\\dmersam 1753 txt | Pressure 7900 | mmWC [0.79 | bar R
%
Product |Four | Booster pressure 0 mmWC [0 bar Nozzle total dp) 253 | mmWC
Back Accelerati 501 WC %
Installation pressure 0 mmWC |0 bar leration excl product dp mwc iy
y mm!
o = horizontal Pressure drop 7900 mmWe (0.79 | bar Poduct 2876 .
G = vertical o Loading @:n ! 24 Hevation 24 mmwC
Total conveying length n Volumctric loadna o 10.0034 | 1o |0.0022 118 | mmwC %
of Empty pipeline pressure 4304 mmWc . ®
Residence time 17.62 seconds
Fipe Filter o | mmwc E
Re-number * 1075 1.164
Compressor displacement m m3/sec Mixture density :l ~3
Booster P =
Mass of material in pipeline 5.5 L] {Constant mass pump: Piston compr/Sonic choke / Turbo)
Total gas displacement Exit dynamic force 0.05 kN Compressor pawer kW
— Mechanical efficiency %
Installation system
O T-vessel system O 3-vessel system O screw feeder No booster
@ 2-vessel system © Bulk trailer unloading Product loss energy pipes —> heat kW.ton
Vessel factor 1000 tons/hr/m™3/bar(@)  vessel capacity tons/hr Product loss energy bends —> heat kWAon
Nominal capacity 0 tons/hr Pipeline energy A 24,652 kW./ton
Vessel volume 2 m~3 Vessel content 1.12 tons
Temperatures
Vessel product volume 1.5 m"3 i
pipevolume 1.25 m"3 Ambient b - El jear C
pressure begin pressurizing _Il_ bar pipe content 55 kos
= Qutlet temperature compressor 63 degr C
pressure valve open El bar
pressure valve close | 2! bar
No booster
temperature begin pressurizing E C Pipeline 7 D 1 1
izil 60 L& 7
ater Sydtemcapacty [11 | tonssw  Maerial tomperature deor C
pressurizing time 24.1 seconds o Mixture temperature begin [ | derc
Discharging time 3562.3 seconds pressure bar Mixure t ure end El jear C
purging time of pipe 13.3 seconds
valve lime 2 seconds Pipeline energy consumption kWh/ton Table calculation
i i 1.1 tons/hr
filling time: seconds System energy consumption T Begin capacity b
Begin pressure 7900 mmWc
cycletime 3601.8 seconds
lowest pressure 2500 mmWe
Number of kettles/hr = Total energy 24.78 kWhAon
pressure decrement mmWc
Kettle capacity>capacity --> extra air valve active Calculate system capacity
Pt et e
ma ms m P-guess Pavg pavg Cavg Re Af Fr As Pair Pbends Pfrictior Ptotal P/P
0,13 1,28 9,846154 79 140,5 1,670809  17,61177 122608  0,020411 17,38118  0,009669 | 10,44507 12,845198 | 57,559245 | 80,849515 0,977124 mersam
0,13 0,3056 2,4 79 ‘ ‘ ‘ 116400 ‘ ’ 42,59 2 28,76 79 ‘ ‘ T ‘




able calculation

Pressure conveying Convey distance horizontal Mass displ. pump ka/sec  (Piston compr/Sonic choke / Turbo)
Convey distance vertical |8 mup [ |mdown Boosterdisplacement [0 | m3/sec
Qient | MERSAM Total inglength 283 |m
Flepath c-\\dnersam 75340 Number of Bends n Gasvolumeend  [0.1102 | m3/sec | kossecat | bar
Powctfor  Ppodmewben 7 mm
= MM-DD-YY
Attude 0 | m Pipe diameter end |75 |mm Two vessel installation 08-28-2010
Table
. System
Pressure pipe line system Number of Solid Loading  gas velocity gas velocity s in energy residence  Sediment Condensation
capacity capacity kettles/hr Ratio begin end pipeline consumption time
bar tons/hr tons/hr <Kettle range> IR m/ssc m/sec ka kWh/ton
25 | |21 | |2 ] | >capacity 45 | |78 | [257 | [183 | [1383 | (3064 | Mo C
2a5 | 21 | |2 | 8 | capacty 44 | (79 | [»7 | [179 | [1383 | (3028 | Ne c
24 | |2 | [2 | [ | >capaciy 44 | s | (7 | [175 | 1383 | (232 | Mo G
23 | |2 | 2 | [z | >capacity 43 | [8a | 257 | [172 | (1383 | (25 | Ne [¢
23 | 2 | 2 |[7 | >capacty 43 | |82 | j7 | .8 | [138a | @2 | M e
25 | 2 | e | [17 | scopacty 43 | B2 | [»7 | [6a | [1as5z | (83 No c
22 | 2 | e | 17 scapaciy 42 | B4 | (w7 | 18 | [a57 | [847 | M c
215 | [1a | [18 | [17 | >capacay a2 | 85 | [»7 | [155 | [1asz | [1 No c
21 | s | [t | 17 | >capacty 41 | (86 | |28 | (153 | [1a57 | 277 | N G
205 | s | s | [16 | >capaciy 41 | 87 | |6 | 1aa | [1ass | [#73 | M G
2 I L | s | >eapacity 4 | |89 | (6 | [as | 153 | 2701 No G
e | [19 | 18 | s | >capacity 4 E) | [256 | [142 | [1539 | (%64 | Ne [¢
s | 18 | s | s | >capacity [39 R | (56 | [138 | [154 | (2627 No G
e | 18 | 18 | [16 | >capacty 39 | (83 | |26 | (134 | 154 | B3 | N G
e | 18 | hz | s | >capacity |38 | [oa | [z6 ] [1Ba | [1em;1 | 2553 No C
nrs | e | 17| 15 | >capacty 38 | (86 | |26 | (127 | [1e31 | 16 | Ne G
[z | [z | [z | s | >capacity [37 | Ja7 | 6 ] [123 | [em; | 7 No G
[es | 7 17 | [15 | >capaciy 37 | 88 | [ss | [12 | [1632 | (244 No G
(e | [17 | b7 | s | >capacity 36 | 255 | (16 | [1832 | (204 | N [¢
[155 | [17 | s LY | >eapacity [36 | w03 | (85 | [m2 | 1738 | (2366 | Mo [¢
s | [s | s | e | >eapacity 35 | s | 255 | w9 | 1735 | 2328 | Mo [¢
Empty pipeline system pressure drop mmWC Filter without exhaust fan
(] [ e

Table calculation

Pressure conveying = Com distance horizontal Mass displpump (0,13 | ka/sec (Piston compr/Sonic choke / Turbo)
Convey distance vertical (8 |mup| |mdown Booster displacement [0 | m3/sec
Qient [MERSAM | qoum inglength 283 |m
Flepath [c\\dmersam 175318 | Number of Bends | Gasvolumeend  [NaN | m3/sec | kafsec at | o
Podct e |Poodmebesn 75 mm I
Attde [0 | m Pipe diameter end mm Two vessel installation 08-28-2010
Table
i System
Pressure pipe line system Number of Solid Loading  gas velocity gas velocity in energy residence  Sediment Condensation
capacity  capacity kettles/hr Ratic begin end pipeline  consumption  time
bar tons/hr tons/hr <Ketilerange> 1R m/sec m/sec kWh/on
h4as | 16 | e | | >capacty [3s | w7z | 5 | (w5 | 1733 | 28 | Mo G
[1a | 18 | [15 | 4 | >capacity (3.4 | [10.9 | |255 | 101 | [1851 | |25 | e G
135 | [15 | [5 EE] | >capacity [33 | a1 | (5 | |as | [1852 | [2211 | Mo G
3 | s | |5 ] | >capacity 33 | 114 | |255 | [aa | 1852 | 2173 | MNe C
125 | 15 | [s [EE] | >capacity [3.2 | e | (5 | [a1 | [1853 | (2134 | Nosedimentation Condensation
hz | a4 | a4 ! | >capacity EX] | e ] [255 | [87 | [1985s | (209 | Mo i [
s | a | 14 | 2 | >capacity 3 | 2a ] [254 | [83 | [1988 | (2057 | Mo C
[1a | [1a | [.a | 2 | >capacity [3 | 124 | [25.4 | [79 | 1986 | 2017 | Mo C
hos | 3 | |13 | 2 | >capacity [29 | 27 254 | [76 | 214 ] [19.78 No C
i = T B L T A K | capacty 28 | (13 | (254 | (72 | [214 | [1938 | Ne [
o0ss | [13 | 2 Lo | >capacity 27 | (134 | (54 | [sa | [2319 ] 1897 No C
s | 2 | p2 | [ | >capacity 26 | [137 | [54 | (64 | [mz | [1B5 | N [
oss | 12 | pa | ] | capaciy 25 | a1 | [»m3 | [s | [ | [1815 No c
o8 | 1a [ pa | ] | >capacity 24 | (a5 | [»3 | [56 | [s3m | (77 | N G
o7 |1 | D | os | >capacity [2.2 | fas | [s3 | |51 | [z787 ] [173 No C
o7 | [ | [ | o8 | >capacty 21 | 154 | [53 | [47 | [z7ss | |86 No G
[oes | fos | fus | e | >capaciy 19 | (188 | (253 | 41 | [s08 | (184 | Ne G
[os | |os | |os | o7 | >eapacity 7 | (.64 | (82 | [3s | [3489 | 1592 No G
loss | Jos | jos | 05 | >capacty 3 | [7a | (2 | [27 | |65 | [1537 | he @
[os | o2 | o2 | Joa | >capacity (0.4 | 82 | [as1 | |o8 | [139.99 | (1472 | Mo [¢
[pas | [Nan | [0 | oa | <capacity [NaN | [NaN |  [NaN | [NaN | [2801 | (001 | Mo No
Empty pipeline system pressure drop NaN | mmwC Filter without exhaust fan
(] [




