Calculation for Aerzen screwcompressor

[®] Pressure pneumatic conveying calculation Input screen

Gient | Forum | File path |c:\\dfa356.txt | Product |RAyash |
Gas medium Ambient (Compressor intake) Convey pipeline

© Air O Nitrogen Ambient temperature degrC Altitude o |m Convey distance horizontal m

% Semecamoreson e [T deorC. s presme 1013 | b Comvey dtance vrtcal ww [0 mow
© Hower s rosre (1000 | mber 1| bor Convey ditmcodope [0 | mp (0| mdown

() Compressor data

O Predefined screwcompressor

O Blower data

() Predefined blower

() Constant mass pump (sonic choke/turbo)
O Centrifugal fan

e (Ol

Maximum conveying pressure [ | mmwe
Gas volume mifsec ]| |massec
Booster
[ installed () Screwcompressor
© Predefined
) Blower data
) Predefined blower
Gas Volume m3/sec
Injection point
Rotary lock feeder
[] install  Capacity tons/hr
Lock volume m3
RPM fmin
Leakage m3/sec
Eductor feeder

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

Temperalures

Ay ash temperature degr C Pressure dewpoint
[[] Compressor gas cooling degrC [ ] Dryer dear C
[ Booster gas cooling degrC [ Dryer degr C
Heat transmission factor pipewall kCal/sec/dearC/m2

Calculation settings

Material properties

Fly ash particle density 2n | k3 Set capacity 50 tons/hr
Bulk density Cres) Conveying pressure (11760 | mmWC  [1.17 | bar
Particle size I micron Back pressurs 0 mmWC [0 | bar
CR— e ot e i -l
Product loss constant
Calculate intake gas pressurs drop 7] Ye
Procuctloss factor ke g2 -
Wall friction factor 0.5 sl ssEr [E| e
Material intake pressure drop 100 mmwWC
Calculation selection

vwall /£ v-susp 2.1
Filter resistance factor 1500000 O Pressure fixed —> capacity calculated
Specific heat content 0.25 kCal/kg/C (®) Capacity fixed —> pressure calculated
[] product loss factor constant y/n n O Pressure and capacity fixed —> intake pressure drop calculated

(O Pressure and capacity fixed —> constant loss factor calculated

Filter

Filter area m2

[] Fitter exhaust fan

Total conveying length

s =

Number of Bends _
mn end mn

Guessed aironlypressuredop | | mmWC
Re—/Calculate empty pipeline pressure | | | mmwC

Pipe diameter begin

() Pressure and capacity fixed —> material loss factor calculated

[[] product loss factor {cwp) kept constant

Client
Filepath
Product
Convey distance horizontal
Convey distance vertical
Total ing length
Number of Bends

Compr. displ 1.17 bar
Volumetric efficiency

Table calculation

Pat  Port description  “="2th®)
||
Pipe 154 hor

] [
Booster m3/sec % ] E—
A T B | S — S— | ) _— S ) S5 S_— - | - -
e e e e % | ] I — -
Bock pressure [0 |moWe |0 bar | | [ ] L] (NN N D N N oy
Pressure drop (11760 | mwc (117 bar [ | [ L] [N S |
S ] ] I | I O | o |
L oamm m | O o
e T | B | | S S| N )N N S | ==
Cororsrsone — | | S | | o o

) . - L] | I I /[ | I | I L

Frmmc oy icency 01| % | | N |
Bendlosses (8.8 |kW  Material intoke loss (0,28 | kW m = =
o umbor e | tws [ ] |
Empty pipeline pressure drop | L. mmWC ] ]
Empty pipeline filter press. drop | 108 mmwC ] ] [ |
Material loss factor constant ]
Material Loss factor %
Material intoke pressure drop (100 | mmWC ] [ ]

] [ \
l;::m [ : |Outlet [ 321 [[13.48 | |11862 [] IR
[ |9 | |After Filter [0 |m2 05 |mmn [772760 |[0o; ||  |[26643 |]

Back to start menu ] I Print calculation HChangepmdx:t

[ Mew Catcutation | [ calculation resuits

l No condensation




Calculation results pressure conveying

Calculation results
Client | Forum ‘ Pressure
ot | | Capaciy 60 tons/hr Cez3 00| e
Filepath |c:\\dfa356 txt | Pressure 11760 | mmWC [1.17 | bar Poduct intaks
[Py = | Boosterpressure |0 mmWC [0 bar Nozde fotal dp) 740 | mmwC
Installation Back pressure 0 mmWC |0 bar Acceleration excl product dp |2843 | mmWC
- mmWC
Convey distance horizontal m Pressure drop 11760 | mmWe [1.17 | bar Poduct 4535
Convey distance vertical (35 | m Loading ratio 7 26.9 Hevation 1685 | mmWC
Total conveying length m Volumctric loadna ko 10.0306 | 1o |0.0754 2148 | mmWC
Number of Bends EN :’ Cr=iar==ns -2”:6 e Gas mmWC
idence time . seconds
Pipe diameter(s) = " Re-number * 10°5 2,613 Flter mmWC
Compressor displacement m3/sec A E -
o 9 i (== Mass of material in pipeline |46.4 kg
{Screwcompressor)
Total gas displacement TETE kofsec  Exit dynamic force 317 KN Compressor power o
e Mechanical efficiency )
Installation system
O T-vessel system O 3-vessel system O screw feeder No booster
@ 2vesselsystem () Bulk trailer unloading Product loss energy pipes —>heat  [0.275 | kW/fon
Vessel factor 1000 tons/hr/m"3/bar(a) vessel capacity tons/hr Product loss energy bends —> heat 0,147 kWton
Nominal capacity 60 tons/hr Pipeline energy A [1229 | KWAon
Vessel volume 1.4 m™3 Vessel content (0.7 | tons
Vessal ) Temperatures
Batc 1 m3 pipevolume 0,83 m™3 ‘Ambient £ — IE' .
pressure begin pressurizing bar pipe content |46.4 kgs Outlet t — c
pressus vabv open 25| = S s
S— o
i — Pocin copacty (60| tnahe Nobooster
e 2 © e tone/ir Material temperature I dearC
=ing time 43 at Mixiure temperature begin 43 degr C
Discharging time =1 prossurs bar i e % dogr C
purging time of pipe 2
valve time 2 seconds Pipeline energy consumption KWhon Table calculation
i : 60 tons/hr
fnotiee o Syt oy conmmpton 125 khaen 502
Begin 12000 mmWe
cycletime 66.4 seconds
lowest pressure 2000 mmWe
Number of kettles/hr - Total ion KWh/on
energy consumpt e 500 | wmwe
Kettle capacity>capacity -—> extra air valve active Calculate system capacily
P o e

Client | Forum | Filepath |c:\"\dfa356 bt | Product |Ry ash MM-DD-YY
11-09-2010
Convey distance horizontal | 10 m Pressure conveying
Convey distance vertical |35 mup | | m-down
Total conveying length 45 - Pump displacement m3/sec (Screwcompressor)
Number of Bends 3 Booster displacement (0 | m3/sec
Alitude 0
Pipe diameter begin 154 | mm Gasvolumeend (05555 |m3/sec 0.646 | kg/secat |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 ange> g1 R m/sec m/sec kg kWh/ton
[12 | [e06 | |53 T i 272 | 1 | 21 | 474 | 123 | (2868 No No
1.15 59.3 52 53.6 >capacity 2.5 143 32 45.4 1.29 263 No sedimentation  No condensation
1.1 57.9 51 52.6 >capacity 2.9 147 32 435 13 259 No sedimentation  No condensation
1.05 56.5 49.9 51.5 >capacity 2.2 15.1 EIE] 415 13 254 No sedimentation  No condensation
1 55,1 48.8 50.3 >capacity 245 15.5 319 39.6 1.31 249 No sedimentation  No condensation
0,95 536 47.6 49.1 i 238 16 318 37.7 1.32 244 No No i
oo | |2 | |4 | 78 | 3 | w4 | ;s | [3ms | [133 | (233 | M No
085 | [s04 | [451 | [e5 ] 223 | (168 | [31.7 | [338 | [138 | 235 | ne No
[og | [a87 | [a38 | |50 | 215 | ws | (7 | (32 | [t | 23 | N No
0.75 469 423 436 >capacity 20.6 13 316 30.1 1.39 2.25 No sedimentation  No condensation
0.7 4.9 0.8 42 >capacity 19.7 18.6 315 28.2 1.41 22 No sedimentation  No condensation
0.65 429 39.1 0.3 >capacity 18.8 19.3 315 2.2 1.45 215 No sedimentation  No condensation
0.6 408 37.3 38.5 >capacity 17.8 19.9 314 243 1.49 21 No sedimentation  No condensation
055 38.4 354 36.5 >capacity 16.7 20.6 3.3 23 1.54 2.06 No sedimentation  No condensation
05 359 33.2 343 i 15.6 214 3.2 203 1.61 20 No No i
[045 | [331 | [308 | [31.8 | a3 | (22 | [311 | 3 | 7 | e | Ne No
2 E] | |82 | | ] [12zs | (w1 | [30s | (a1 | [182 | 12 | ne No
o35 | (66 | |1 | (|13 | 14 | (2 | j;m& | 133 | 2m | 187 | M No
0.3 27 21.6 a7 5 30.6 116 229 1.83 No sedimentation  No condensation
0.25 183 176 7.8 6.1 304 a1 275 1.79 No sedimentation  No condensation
02 134 13 57 27.3 30.1 65 3.66 1.75 No No i
Empty pipeline system pressure drop Filter without exhaust fan
Bocktosatmons | [ Pontiaie




Calculation for Aerzen Blower

[®] Pressure pneumatic conveying calculation Input screen

@ 1x Blower GM355 3150 rpm
) Constant mass pump (sonic choke/turbo)

() Centrifugal fan Continue
Maximum conveying pressure [ | mmwe
Gas volume mifsec (<[ |missec
Booster
[ Installed () Screwcompressor
© Predefined
) Blower data
) Predefined blower
Gas Volume m3/sec
Injection point
Rotary lock feeder
[ install  Capacity tons/hr
Lock volume m3
RPM fmin
Leakage m3/sec
Eductor fecder

Gient | Forum | File path |c:\\dfa356.txt | Product |RAyash |
Gas medium Ambient (Compressor intake) Convey pipeline

© Air O Nitrogen Ambient temperature degrC Altitude o |m Convey distance horizontal m

Gg;"‘"" Intake temperature degrC Altitude pressure (1013 | mbar Convey distance vettical (35 | muwp [0 | mdown
O Blower Prnbiert pressure (1000 | mbar [ | bar Convey distancesiope [0 | mwp [0 | mdown

Relative Humidity |80 | =

[ Show air intake conditions |

[] Override RH air density calculation for >373 degrC and >220 bar

Temperatures

Fy ash temperature degr C Pressure dewpoint
[] Compressor gas cooling dearC [ ] Dryer dear C
[] Booster gas cooling degrC [ Dryer degr C
Heat transmission factor pipewall KCal/sec/dearC/n2

Material properties

Fy ash particle density 220 | ko/m3
O o
Pt e anesh | |> mrn
Suapersn ety s

Product loss constant

Calculate intake gas pressurs drop 7] Ye
Procuctloss factor ke g2 -
Wall friction factor 0.5 sl ssEr [E| e
Material intake pressurs drop 100 mmWC
Calculation selection
vwall /£ v-susp 2.1
Filter resistance factor @ Pressure fixed —> capacity calculated
Specific heat content kCal/kg/C (O Capacity fixed —> pressure calculated
loss factor y. Pressure ity —> intake pressure drop at

[ product loss factor constant y/n O and capacity fixed ake calculated

(O Pressure and capacity fixed —> constant loss factor calculated

Filter

Filter area m2

[] Fiter exhaust fan

Calculation settings

Total conveying length

s =

Number of Bends _

bagn [ ] -
Guessed aironlypressuredop | | mmWC

Re—/Calculate empty pipeline pressure | | | mmwC

Pipe diameter

Set capacity 54.8 tons/hr
Conveying pressure | 10000 | mmWC |1 | bar
Back pressure 0 mmWC [0 | bar
St s ™

() Pressure and capacity fixed —> material loss factor calculated

[] product loss factor (cwp) kept constant

Client Toble caleuation Lengtht) - product Pressure drop Pressure "
Part Part description = :’z vnlmc == — vwall/ residence mass temperature Bend loss  Sediment
Fieouh P RN i R T
5 | [1 |[mtake 54hor | s |[1355 | [707 082 a3 | 55
Product of Pipe 154 hor 1617 |[15 1116 0.88 E
Convey distance horizontal ™ 5| Bend 1843 |[7.29 1116 0.88 [ ]
Convey distance vertical s |m Pipe 154 up 2544 |[2265 | [8475 0.15 35
Total ing length 45 m E Bend 2757 | |11.42 8475 0.15 35
Number of Bends E [6 | [Pipe 154 hor 2884 |[25.88 |[a006 o 35
) 05078 7 |/Bena 3091 |[13.17 | |9907 0 0 35
Volumetrc efficiency % % | L] I
Booster displacement o | m3fsec L E— | S L
Rotarylock leakage o | mdvsee L — L 777777*@
Gas aena  joms|mee [ I I[ I I[ LI | N N | N |
; L L] | | N N N | N |y
Capacty (548 | tora/brat [10000 | meWC [1 | bar | \ I | ) N D N o
Back pressure 0 moWC [0 [ bar || [ ] L] L L] L
Pressure drop moWC (1 |bar | |
Loading ratio (] [ ] (] N R | AN | | N | A I
] \ [ I ) I — JC 1 _JC _JC JC JC L
Pipeline energy consumpt KWhA =
Posire B — | | | | | | | o |
o = - m | | | =
R — e = ] [—— I
Preumatic conveying efficiency 55.5 | % =0 = I I ‘ — S —
Bendlosses (8 |kW  Material intoke loss (0.3 | kW . — | L e
L 1 [ L L]
Re-number ss | -ws T [ ] [ ] L[]
Emply pipeline pressure dop [l | mmwC | L] [ L[]
Empty pipeline filter press. drop | 113 mmWC ] [ ] [ ] L1 1
Material loss factor constant __U.Ul7 % I:ll:l — =
Material Loss factor L S ) N
o ] L] 1 ]
— - o % [ ] L1 [
\ Il I | \ |
s 5 oum T T2 o [ - TR
Toration (9| |After Filter [0 |m2 05 | mmn [70000 [0 | |[25912 | [ Nextpace

Back to start menu ] I Print calculation Hl:hangepmdl:t

[ Mew Catcutation | [ calculation resuits

l No condensation




Calculation results pressure conveying

Client | Forum

Flepath |c:\"\dfa356 bxt

Product |Fly ash

Installation
Convey distance horizontal m
Convey distance vertical m

Total conveying length
Number of Bends:

Pipe diameter(s)
Compressor displacement
Booster

.

Total gas displacement

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

() 3vessel system
C Bulk trailer unloading

Vessel factor 1000
Nominal capacity 50

Vessel volume 14

Vessel product volume 1
prssrs booin presuntzng

pressure valve open

pressure valve close I:l %

temperature begin pressurizing [3s |
after izi [0 |

pressurizing time 4.2

Discharging time 63.5

purging time of pipe 1.8

valve time 2

filling time:

cycletime 71.6

Number of kettles/hr

Back to start menu

Kettle capacity>capacity > extra air valve active

Print calculation result

| © ion results
Capacity ’T‘ tons/hr
| Pressure 10000 | mmWC (1 | bar
| Booster pressure [0 mmWC [0 | bar
Back pressure 0 mmWC 0 bar
Pressure dop | 10000 | mmWc |1 bar
Loading ratio 253
Volumetric: loading ratio 00265 | to [0.0143]
Empty pipeline pressure | 750 mmWe
Residence time 259 seconds
Re-number * 10”5 2545 |
Mixture: density 30 | ko3
(== Mass of material in pipeline (41 | kg
Exit dynamic force 277 KN

O screw feeder

tons/hr/m™3/bar(a) wessel capacity |253.9 tons/hr
tons/hr
m"3 Vessel contert |0.97 tons
m"3 pipevolume [0.83 m3
o S —
bar
bar
¢ Pipeline capacity tons/hr
L&
Syt copacay e
seconds
at

T
seconds Pipeline energy consumption lEl kWhAon
e System energy consumption kWhAon
seconds

Total energy consumption kWhAon

Calculate system capacity

Pressure drops
Poduct intake 100 | mmWC =
Nozzle {total dp) 707 | mmWC E
Acceleration excl product dp | 2548 | mmwWC %
Poduct resi 3528 | mmWC *
Hevation 1493 | mmWC =
1889 mmWC %
cas e 4| %
Filter mmWC %

{Blower 1x GM355 3150 rpm)

Compressor power kW
Mechanical efficiency %

No booster

Product loss energy pipes —> heat 0.238 W /ton
Product loss energy bends —> heat KW Aon
Pipeline energy A [izi7 | KWhon
e C—
Qutlet temperature compressor degr C
Outlet temperature eductor degr C
No booster

Material temperature 40 degr C
Mixiure temperature begin 43 degr C
Mixiure temperature end 35 degr C
Table calculation

Begin capacity 548 tons/hr
Begin pressure 10000 mmWc
lowest pressure 1000 mmWe
pressure decrement mmWc

Client | Forum | Filepath |c:\"\dfa356 bt | Product |Ry ash MM-DD-YY
Convey distance horizontal | 10 m Pressure conveying 1ros=oe
Convey distance vertical |35 mup | | m-down
Total conveying length 45 m Pump displacement m3/sec (Blower 1x GM355 3150 rpm)

Number of Bends 3 Booster displacement (0 | m3/sec

Altitude 0

Pipe diameter begin 154 | mm Gasvolumeend  [0.5689 |m3/sec 0.666 | kg/secat |0.1 | bar

Pipe diameter end 154 mm Two vessel installation

Table Sytem

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> g1 R m/sec m/sec kg kWhAon
[1 | [s48 | [488 | [s04 i 63 | 143 | (s | |m | [tzz | 289 No No

0.955 535 476 49.1 >capacity 246 15.3 30.9 39.2 1.25 254 No sedimentation  No condensation
0.91 52.2 465 [ >capacity 239 15.8 30.9 374 1.22 249 No sedimentation  No condensation
0.865 50.7 454 6.8 >capacity 23.1 16.2 30.9 3.5 12 244 No sedimentation  No condensalion
0.82 49.3 443 45.6 >capacity 23 16.7 30.9 337 1.17 239 No sedimentation  No condensalion
0.775 477 43 443 i 215 172 30.9 319 1.15 234 No No i
[o73 | |81 | |m7 | |a3 ] 207 | 78 | [ams | 300 | [112 | 229 | Mo No
|ogss | (443 | |03 | |m5 | 98 | 83 | (s | (23 | [ | 224 | Me No
o4 | [a25 | (388 | |40 J 8 | 188 | [;m& | (265 | [107 | 219 | Mo No

0.595 405 37.2 38.3 >capacity 18 135 308 246 1.05 214 No sedimentation  No condensation
0.55 385 35.4 36.5 >capacity 17 20.2 308 228 1.03 2.09 No sedimentation  No condensation
0.505 36.2 33.5 3.5 >capacity 159 209 30.8 209 1.01 2.05 No sedimentation  No condensation
0.5 337 314 324 >capacity 147 217 30.8 19 1 2 No sedimentation  No condensation
0.415 311 29.1 30 >capacity 135 25 30.7 17 099 1.95 No sedimentation  No condensalion
037 281 %5 273 i 12.1 23 30.7 15 099 191 No No i
[p3zs | (248 | |m5 | |42 | s | 242 | (s | 123 | [1 | (188 | Ne No
028 | |21 e N 8.9 | 2 | Jaas | (w7 | [t | 182 | M No
[o23s | [18a | [163 | |68 | 7.1 | 62 | (304 | |3 | [tz | 17 | me No

0.19 123 12 124 >capacity 5.1 27.2 30.3 5.9 1.31 1.75 No sedimentation  No condensation
0.145 74 7.3 7.5 >capacity 3.1 283 30.2 35 1.78 171 No sedimentation  No condensation
0.1 23 23 23 i 0.9 294 30.2 1 4.48 1.69 No No i
Empty pipeline system pressure drop Filter without exhaust fan

Bocctoatmens | [ Pomeiable




