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o5l Pressure pneumatic conveying calculation Input screen

=

Cient

Gas medium

© Ar () Nitrogen (generator) 71 Oxygen

[7] 2stage

*) Predefined screwcompressor

") Blower data

(©) Predefined blower
") Predefined Hybrid blower

*) Const. mass pump (sonic choke/turbo./oil filled)
| Blower data curve operating points

Max. compr. press. 35 bar
Maximum conveying pressure 35000 mmWC
Compr. displ. 0.2398 m3/sec [<| 04782 m3/sec

Compr. displ. CFM = m3/sec
[Accent |
Booster
[ Installed ) Screwcompressor () Blower data
® i ¥ blower
©) Constant massat | | Fixed bar

Rotary lock feeder (RLF) 7 screwfeeder (SF)
[ Rotary Lock Feeder

[ Screw Feeder

Rle path Quick modeling

Product LLDPE pellets

Date: 10-07-2012 Time: 20:13:49

Ambient (Compressor intake) Convey pipeline
s = Convey distance horizontal 10 m

e et vl S0 = Convey distance vertical 20 mp O m-down
Inlet temperature 35 degrC  Alitude pressure 1013 mbar | (nvey distance siope 0 mup |0 mdown  Pipe diameter
Ml percmte by (15 whe (OIS Total conveying length 30 m begin 102  mm
Bebient petz- R 1111 mbar Number of Bends 5 — end 102 mm
Relative Humidity 80 %
[”] Ovenide RH air density calculation for >373 degrC and >220 bar Guessed air only pressure drop mmWC
T [ Calculate empty pipeline pressure: ) mmWC
LLDPE pellets temp_ 40 degr C Pressure dewpoint Air only compr. press. with filter bar mmWC
"] Compressor gas cooling degrC [C] Dryer degr C Volumetric eff Gas displacement m3/sec
["] Booster gas cooling degr C [] Dryer degr C e
Heal transmission factor pipewall 01 KCal/sec/degiC/m2 Gas supply Vent

Fetine et Length 0 0 m Guessed press. drop mmWC
e Nuofbends 0 0 - Air press. drop mmWC
LLDPE pellets particle density 920 kg/m3 LT < g m S bar
Bulk density 550 Kko/m3 End pressure 3641 mmWC Re-/Calculate pressure drop
Part. size 9 mesh [ acc> 2000 susp> 2000 micron ) Gas supply piping 0 mmWC 0 bar
Susp.vel. 5.68  m/sec acc> 568 susmp> 568 m/sec (2 Vent piping 0 mmWC 0 bar
Product loss constant 0.585 [] Calculate Gas supply piping [7] Calculate Vent piping
Product loss factor

Calculation seftings

Wall friction factor 05
Mat. intake press.drop 0 mmWC Set capacity 11023 bshr [—>] 5 tons/hr
v-wall / v-susp 14 Compressor pressure 0,36 bar 3641 mmWC Press. 5178 psi
Filter resistance factor 350000 Back pressure 0 bar 0 mmWC 3640  mmWC
Specific heat content 04 KCal/kg/C Set pressure drop 0.36 bar 3641 mmWC
7] product loss factor constant y/n y Calc. intaka gas press. dop [ No Time domaindt  0.001  sec (7] Default
[ Change product | No particle size distribution

Filter

Rlterarea 288  m2 [ No filter exhaust fan/Filter calculated

[¥] Fixed filtersize

Calculation selection

(71 Pressure fixed —> capacity calculated
©) Capacity fixed —> pressure calculated
) Pressure and capacity fixed —> intake pressure drop calculated
1 Pressure and capacity fixed —> constant less factor calculated

[¥] product loss factor (cwp) kept constant

[ comime




o2l Venturi_eductor calculation - :
- —

Nozzle dimensions

D_throat 30

D_out 30
Venturi_eductor gas feeding

Compressor air flow 0.2399

Compressor flow 0.2749

Compressor pressure 0.8

Temperature compressor 7?8
Pressure at outlet nozzle

p_nozzle out 0
Solid Loading Ratio

Solid Loading Ratio 4,677

Sub cntical pressure ratio

Sub critical gas flow

pressure ratio 0.5553
Compressor pressure 08
p_nozzle_out 0
Eductor flow 0.2749
Eductor air flow 02398
| o
wvelocity _difusor in 56.9
pressure difusor in 0.02
Difusor diameter 70,9
f velocity_difusor out 21.76
Temperature difusor_out 40.1

Calculation resuls venturi_eductor and difusor

[ Accept eductor/venturi data-Retumn to Input screen to recalculate

=

Gas medium Critical conditions
mm @ Ar pressure_ratio_critocal 0.5282
RN Mo fer ) p_critical -0.05
(2 Oxygen
velocity_critical 33532
]| ([mbientcondtions specific volume_critical  0.8609
ko/sec
o Ambient pressure 1000 mbar specific density_critical 1.1614
Air intake temperature 35 degrC massflow_critical 0.275
dearc Compr. gasflow__critical 0.2402
Temp_critical 16
bar
= [ Calculate venturi_educior |
- velocity nozzle_out 323 m/fsec pressure_ratio_critocal 0.528
bar specific volume nozzle_out 03305 m3/kg p_compressor_critical 0892
bar specific density nozde ot 1.204 kg/m3 p_critical 0.05
kg/sec Temperature nozzle_out 201 welocity_critical 33532
m3/eec dynamic pressure nozzle_out  0.6282 bar specific volume_critical 0.8609
available conveying pressure 0,628 bar specific density_critical ~ 1.1614
m/sec impulse nozzle_out kgm/sec  massflow_critical 0.275
bar Compr. gasflow._critical  0.2402
mm entrapped air volume 0.001 m3/sec Temp_critical 16
m/sec
degrC
| ok
welocity from eductor is forin

venturi data-Retumn to Input screen to J

m/sec
m3/kg
kg/m3
ka/sec

m3/sec

T

m3/kg
kg/m3
ka/zec

m3i/sec

‘5l Caleulation Table

Client Lengtht) vges  v-product Pressure drop Pressure y wall/ rosidence  mass lemparature
Filepath  Quick modeling m  m/sec mfsec  mmWC v-susp time kg degC kW
BOACh (TTeE poars ; 1 29 619 107 03533 19 01846 0 e 02
L 2 Pipe 102hor 0 21 821 108 03532 206 0186 0 39 [
e o i Bo a 3 Bend 2907 318 109 0.3531 0237 0 39
SR e I i 4 Pipe 102 hor [] %48 334 110 03531 217 02389 0 39 [
e e 5  Bend 343 1N m 0.3529 0337 0 39
Compr. dspl ot 036bar 02562 | m/a 0291 ks & Pwe 102hor [ 2885 197 12 03529 236 033%7 0 39 [
A == x 7 Diameter Transfor 2885  1.97 112 03529 03367 [
R - m3/sec 8  Pipe 102hor 0 281 221 12 03526 23 03377 0 39 [
st e u m3/sec 9 Bend 6654 065 13 0.3527 04244 0 39
G st 0.2631 m3/sec 10 Pipe 102up 20 2999 702 2425 01215 224 34314 1 £ 49
Mot ety 5 — 11 Diameter Transfer 2999 7.02 225 0.1215 34334
Capacity B fons/hrat 3641 mmWC 0364 bar 12 Fipe 102up 0 2999 702  24% 01214 224 34344 0 36 [
Pressure drop 3641 mmWC 0364 po 13 Bend ETR Y] 2428 01213 3481 0 36
Booster pressure mmWC bar 14  Pipe 102hor 10 3346 7.68 3613 000286 237 482 0 36 29
Back pressure [ mmWC 0 bar 15 Bend 3746 428 3614 0.0026 48626 0 36
Empty pipeline pressure drop 927 mmWC
Empty pipeline filter press. drop 28 mmWC
Loading ratic 476
Pipeline energy consumption 6,81 KWh/ton
Compressor power T KW
Conveying power 83 KW
Preumatic conveying efficiency 24.4 %
Bend losses 0 KW Material intake loss 0 kW
Re-number 2.027 =10
Material loss factor constant 0,585
Material loss factor
Mat_ int. press. drop 0 mmWC
Filter receiver diameter —> 048 m
[ Calculate eductor/ventur feeder |

I 16 Outlet 3465 428 3614 0.0026 4.8626 36 0177
:i::im —_————— : 17 After Filter 288 m2 05 m/min 3641 0 4.8626 0.069
[ Back 1o start merms | | Print calculation | | Change product | [ Calculation finished (Recelc.) | | New Calculation | | Calculation resuts | 1 condersation

Bend loss Sediment

LKW KW LKW RH%

25 84

0 84
[} 0.2

0 84
0 0

0 24

0

0 84
0 0

59 a3

0

0 83
0 03

3.1 [ 7
0 03

21 73

08 dp- 2 mmWC 73




