Calculation for flyash conveying 2

Blower calculation

Aerzen Blowers Data
Type q0 qv 100 rpm  No load kW Air
GM3S 1016 042 4800 042
GM4S 138 051 4800 056 TR ey
GMTL 207 075 4800 10 av 100 m3/min/100 mbar
GM10S 28 077 4800 14 No load power at nominal rpm kW
GMISL 414 11 4800 21 RPM nominal fomina
GM25S 563 108 4800 35 .
-~ |
GM30L 796 156 4800 4.2 L 0| "
Mechanical efficiency %
GM355 1136 16 3800 49 .
GMSOL 1604 21 3800 7 wmt = o
GMEOS 2171 27 3800 84 LT sz
GMSOL 308 4 3000 112 I e = degrC
GM90S 4152 3.8 2400 125 Pressure mmWC
GMI30L 604 63 2400 18
GMI50S 907 65 1900 20
GM220L 1316 10 1900 30 e LI -
GM2405 232 14 1220 30 Pump @o) 0.5% m3/sec
e — Air displacement {Q1) m3/sec
Table calculation [T
Bowertype |1 | x [GM3sS | Mass. 0.602 ko/sec
Mass displ. ditemp) Outlet temp Volumetric efficiency %
Pressure  Qimd/sec Qimd/min  ka/sec  VolEf % degrC degrC Power kW
o | foss | (ms | ome | w0 | o | m | a4 Power kw
oo | |ose8 | (341 | (o673 | (953 | s | 33 | (w3 | Ry i
/2000 | [o5s6 | (334 | (oess | [s33 | |17 | a2 | (6 | [ Prodefined blowers | [ Calculate airflow/power |
(3000 | (o548 | (328 | (o6a3 | (99 | (27 | [s2 | [228 |
4000 | [o54 | [324 | osa | [s06 | [37 | e2 | 28 ]
[so00 | [os34 | ([32 | o632 | aas | |46 | [ | [ssa |
o0 | (o528 | (316 | (0625 | (885 | 56 RED | [m7 ]
7000 | [o522 | [31.3 | (o619 | [s76 | &7 RES | a8 |
/o0 | [o517 | [3: | 013 | 887 | 7 | w02 | [ma2
/soo0 | [os12 | [307 | (o607 | ([ss9 | (&7 | [z | [e0s |
[1o000 | [os08 | 304 | (oeo2 | (852 | (o8 | 13 | [ee8 |
[ Table calculation | [ BacktoMenu | [ Backto importing Installation description

Pressure pneumatic conveying calculation Input screen

Gient | Forum | File path |c:\\dfa356.txt | Product |RAyash

Gas medium Ambient (Compressor intake) Convey pipeline

© Ar O Niogen O Oxygen Ambient temperature: (25 | degrC Altitude 0 Im Convey distance [0 | m

Gg;"‘"" Intake temperature degrC Altitude pressure (1013 | mbar Convey distance vertical mup [0 m-down
O omer it e [0 o [T b Covey o sepe. (0| mup 0 mdown

(O Compressor data Total conveying length

O Predefined screwcompressor
O Blower data

Relative Humidity |80 | = [ Show air intake conditions |
[] Override RH air density calculation for >373 degrC and >220 bar

Number of Bends

boon 154 | e e (14| o

@® 1x Blower GM355 3150 rpm Temperatures Pipe diameter

© Cortstant mass pump sonic choke/Aubo) Fly ash temperature degr C Pressure dewpoint )

T ——— O S c O c Guessedaironlypressredop | | mmWC
Maximum compressor pressure 1 [[] Booster gas cooling degrC [ Dryer degr C feCalcdate oty siocline ez ] | | ===
Maximum conveying pressure mmWC Heat transmission factor pipewall KCal/sec/deqrC/m2

Gas volume 0,508 | m3/sec m3/sec Calculation settings

Booster

Material properties

Ry ash paricle density ko/m3 Set capacit
Hled © Sereweomprese Bl drsty s =
) Predefined screwcompressor L - Conveying pressure [t | bar
Pt e ancsh || mrn
P o — o e
e O i A = T ot e e ]
T P Product loss constant
Calculate intake gas pressure drop ] Ye
W Product loss factor 4.58E-12 @ mlake ges e
Wall friction factor Time domain dt seconds [7] Default
Rotary lock feeder Material intake pressure drop mmWC
[ install  Capacity tons/hr Calculation selection
— ]
Lock vol 3 § .
e " Filter resistance factor ® Pressure fixed —> capacity calculated
RPM /min o
Specific heat content kCal/kg/C © Capacity fixed —> pressure calculated
e==re = [ product loss factor constant y/n n ] () 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
Eductor feeder

Eductor feeder [ | No

Back to start menu

Filter
Filter area m2

[] product loss factor (cwp) kept constant




£B Calculation Table Pressure Conveying

Clers Tt ght) v — ol et e emporstns
Pt m e e ™ e
5] 1431 01014 | [1
Product of 1655 03834
Convey distance horizontal ™ 5] 20,09 0.4152
Convey distance vertical s  |m 26.15 24572
Total ing length 45 m 5 | [Bend 29.45 24784
Number of Bends EN [6 | [Pipe 154 hor 27034
Compr. displ 1 bar m3/sce L[ 272
Volumetrc efficiency % % [
Booster 0 == L L
Rotaaytock leakoge - L] ]
LI J[_I I ]| I| L]
[ ] I | I | I | N
L] [ ]
——r —
i ] [ LI
— S [ | |
e — I I
L J \ I I J| |
Conveying energy 371 KW —
- . m ] o —
e e i o I | |
Bend losses KW Material intake loss KW m | L
L I [
Re-number 24 | cws T [ | [ ]
Empty pipeline pressure drop [Z30 | mmWC ] ] C
Empty pipeline filter press. drop | 113 mmwWC ] [ |
Meteril loss factor constant L] [ ]
e e L] L]
Material intake pressure drop mmwC % | ] a—
] | \
;r:;m [ ] |Outtet | 3244 |[12514 | [9307 0 2722
Ttoration |9 | |After Filter 60 |m2 05 | mmn [70000 |[0om || | 272
[ Back to start menu | [ Prnt calcutation || change product | [ New Catcutation | [ calculation resuts | oo &

Bend loss  Sediment
EkW kW LW

[ Calculation results pressure conveying

i Forum C results
= | Capacity 55.7 tons/hr
Filepath |c\\dfa356 xt | m 10000 | mmWC [T | bar
Product |Fly ash | Boosterpressure 0 mmWC [0 | bar
i Back pressure |0 mmWC [0 bar
Convey distance horizontal m Pressure drop 10000 | mmWe |1 bar

~
L
\:

Convey distance vertical Loading ratio

=
8
5
=]
2
&

Pressure drops
Poduct intake
Nozzle {total dp)

Acceleration excl product dp

Poduct resistance

Hevation

H
F

Empty pipeline pressure

. : _
Total conveying length O Volumetric loading ratic
R

il
|

Number of Bends
Pipe diameter(s) 154 154 Resi time
iamet: mm
e ® - Re-number ~ 1075 2584
Compressor displacement |0.508 |m3{wc 0,596 kg/sec Mixture density 16 fm™3
Booster displacement o | m3/sec [0 ka/sec Mass of meterial in pipeline 44,6 ra
Total gas 0.508 m3/sec |0.596 ko/sec Exit dynamic force 3.1 kN
Feeder system
Installation system
© 1-vessel system O 3vessel system O screw feeder
(&) 2-vessel system ) Bulk trailer unloading
Vessel factor 1000 tons/hr/m"3/bar(a) vessel capacity [253.9 tons/hr
Nominal capacity 50 tons/hr
Vose volumo 14w Vesse carters s
Vessel product volume 1 m3 pipevolume 3
pressure begin pressurizing 0.05 bar FEeEET kos
pressure valve open 25 bar
pressure valve close (25 | % 0.25 bar
temperaturs begin pressurizing E Pipcline capacity tons/hr
after izi 60 c
Sysem capacty tons e
pressurizing lime 47 seconds =
Discharging time 46.4 presswe  [1 | bar
purging time of pipe 2
valve time 2 seconds Pipeline energy censumption KWh/ton
filling time: seconds System energy consumption kWh/ton
cycletime E seconds
Number of kettles/hr - Total energy consumption KWhAon

Ketile capacity>capacity --> extra air valve active

Filter

100 |mmwc [09 | =

(Blower 1x GM355 3150 rpm)

Compressor power
Mechanical efficiency

No booster

Product loss energy pipes —> heat KWAon
Product loss energy bends —> heat KWAon
Pipeline energy consumption/ton kW/Aon

Temperatures
Ambient temperature

Outlet temperature compressor

Outlet temperature eductor

No booster

Material temperature
Mixture temperature begin
Mixture temperature end
Table calculation

Begin capacity

Begin pressure

lowest pressure

pressure decrement

s ] ww

-
o | e

degr C
40 degr C
43 degr C
35 degr C




£E] Table calculation E

Client | Forum | Filepath |c-\\dfa356.txt | Product | Ay ash ] MDDy
Convey distance horizontal | 10 m Pressure conveying
Convey distance vertical 35 mup | | m-down
Total conveying length 45 m Pump displacement m3/sec (Blower Tx GM355 3150 mm)
Number of Bends 3 Booster displacement (0 | m3/sec
Altitude 0
Pipe diameter begin 154 |mm Gas volumeend  [0.5598 | m3/sec [0.653 | kafsecat |0.2 | bar
Pipe diameter end 154 mm Two vessel installation
Table System
Pressure pipe line system Number of Solid Loading  gas velocity gas velocily mass in energy residence  Sediment Condensation
capacity capacity kettles/hr Ratio begin end pipeline consumption  time
bar tons/hr tons/hr < Kettle range>  5IR m/sec m/sec kg kWh/Aon seconds
[1 | 57 | |68 | [esa | g 257 | (48 | (324 | [4a6 | 128 | 272 | ne i No
o9 | (545 | (461 | &4 J i |25 | fs2 | 323 | 428 | 128 | 267 | Mo i No
0.92 53.2 45.2 62.8 >capacity 244 15.6 323 41 1.24 263 No sedimentation  No condensation
0.88 52 443 61.6 >capacity 27 16 322 39.2 1.21 258 No sedimentation  No condensation
0.84 50.7 434 60.3 >capacity 2 16.4 322 374 1.19 254 No sedimentation  No condensation
0.8 193 424 58.9 >capacity 23 16.9 321 35.6 1.16 249 No sedimentation  No condensation
0.76 47.9 413 574 >capacity 216 173 321 339 114 245 No sedimentation  No condensation
0.72 463 0.2 55.9 i 208 17.8 32 321 112 24 No i No
068 | (a8 | [3m1 | [s43 | g |20 [ |32 | a3 | [ | 236 | MNe i No
loga | Ja31 | |ms | [s25 | i 192 | a8 | (s | (26 | [108 | (231 | M i No
[og | [¢14a | (385 | [s07 | i 183 | 194 | (38 | (268 | [105 | 227 | Mo i No
0.56 395 35 487 >capacity 174 19.9 31.8 5 1.04 222 No sedimentation  No condensation
0.52 375 335 465 >capacity 165 20.6 317 2.2 1.02 217 No sedimentation  No condensation
0.48 354 31.8 44.1 >capacity 15.5 21.2 316 213 1 213 No sedimentation  No condensation
0.44 33 299 415 scapacity 144 219 315 19.4 0.99 208 No sedimentation  No condensation
04 305 27.8 38.6 >capacity 132 28 314 175 099 2.04 No sedimentation  No condensation
0.36 27.7 255 354 i 1.9 234 313 156 099 2 No i No i
032 | [247 | |28 | |38 | s | 22 | [ma | 135 | [1 | 19 | MNe No
o8 | [213 | |2 | |78 ] [a.1 | |2 [EL | a4 | [z | 1e2 | me No
o2 | [176 | (167 | [m2 | 75 | (w8 | [;m& | |a2 | [ra | [1ea | Me No
o2 | [13s | |13 | [sa ] 57 | 68 | [;m6 | |63 | [t2e | 185 | me No
Empty pipeline system pressure drop mmWC Filter without exhaust fan
(oo ] [ e




