ressure pneumatic conveying calculation Input screen

Cient | Mike Kaufman | File path |c:\dmike3.txt | Product |Cement

Gas medium Ambient (Compressor intake) Convey pipeline

@ Air Ambient temperature dearC  Altitude o Im

Q© Nitrogen Ambicni pressure (1000 | mbar  Altitude pressure 1013 | mbar Convey distance horizontal m

S— Convey distance vertical mup [0 | mdown

(& Screwcompressor

O Predefined screwcompressor

O Blower data

O Predefined blower

(3 Constant mas pump (sonic choke/turbo)
O Centrifugal fan

Gas volume m3/sec
Maximum pressure |35 | bar
Booster

[ Installed

O Predefined screwcompressor

) Blower data

© Predefined blower

Gas Volume m3/sec
Injection point

Rotary lock feeder

[ Install

Capacity tons/hr
Lock volume m3
RPM /min
Leakage m3/sec

Temperatures
Cement temperature 40 Heate
[] Compressor gas cooling dear C
[] Booster gas cooling degr C

Heat transmission factor pipewall kCal/degrC/m

Material properties

Cement

it eyt 3100 ka/m3
Bulk density Mo | ka/m3
Particle size [so | mieron
oo et -
Product loss constant
Productlos actor

Wall friction factor

Intake pressure drop pressure discharge mmWC
- (Ea—
Filter resistance factor
Specific heat content KCal/kg/C
product loss factor constant y/n |:|

Fite o w2

Convey distance slope

Total conveying length

miw 0| miom

IR
|

Number of Bends
Fipe diameler begin mm
Fipe diameter end mm

Calculation settings
Predicted capacity tons/hr at 25bar
Ak gy tons/hr
Pressure 16000 mmWC
Back pressure 0 | mmwc
SR ey 16000 mmWC

Calculation selection

(@ Pressure fixed —> capacily calculated

O Capacity fixed —> pressure calculated

O 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

[] product loss factor (cwp) kept constant

alculation Table Pressure Conveying

Client [ Mike Kmrm ] ;’:le r‘:::::iplinn Lentnt) voms vw Preceure drop v-walls recidence mass S kaend;.n::' Sediment
o S s |1 ez 1 | [ s \ﬁm b 1| L IC 1]
Product | Cement \ of |2 ||Pipe 200 hor 13.86 |[13.89 |[2263 531 ||5.32 1 1
Convey distance horizontal ™ 5|3 |Bend 1554 |[82 2264 :| 53658 |[1 | e |[a \%
Convey distance vertical m [4 | [Pips 200 hor 1434 | [4277 : 103317 | [117
U— m s v em | waw o | ]
Number of Bends |6 |[Pipe 200 hor |[71.8 |[16.58 | |16.4 6379 149317 | 107 1 18
Pump at 2.5 barfo) 0.967 mifsec |7 ||Bend [1818 |[a69 |le3s0 ||  |[1ases3 [0 | 13 |2 [ ]
Vokmes ey x5 e 7|l | s wer 3553 I
Booster 0 m3/sec Z Diameter Transfer |:| 1813 | [17.82 8061 17,8883 :| D
Rotarylock leakage 0 | m3/sec (10 | [Pipe 200 hor 1871 |[1835 |[8s18 19,0794 | 27 C_1C_ 13
Gas displacement at end mi/see (11 | [Bend [ J[027 |[1082 |[se19 | 19.1006 |0 | 24 |25 |[ |
e tons/he |12 | [Pipe 200 hor |[ne|[2184 |[2116 |[11095 |[656 |[22.7276 (84 | C 1
s mowe 13 ] [Bend [l |[2zs ([noss || 227t (o0 | 33 s |1 |
S b mwe  # meemiw  ae|am ([nm o e mms o - |
e muwC |15 | [Diameter Transier [res |[raoz ([0 | Jmms || I
feieny raris [16 | [Pipe 200 up (30 |[2892 |[658 |[1a715 |75 |[24035 |29 | 1
, , 17 e e se e | s 0| [z I [ |
energy consumpt —
e . ST e oo 1001|235 |[w2 o | z; | s a .
. o [19 | [Bend ] [3362 |[17.98 |[15912 | (24428 |[0 | 68 [ |
: e ' [20]] Il Il I |- L] I
Preumatic conveying efficiency 57.5 <
e 27 v 2] JC_I Il Il | [ ] I | I
Mt i e 046 w2 Il Il || JL__I [ [ IL_1C1
) LI Il | ]I ] I I
Flernber10°5 | | | | -
S a7 | | | — I - I
s [ e [ 1 | I | |
Motesialloss factor 0.0049 C 1] \ [ \ |
et 1486612 ] 1] \ I I
Intakce pressure drop 100 mowe (29 [ 1] | | L1 [ ] LIt I
E— [30] [ 1 I | ] L] [ ] 1
Fiter [20 | [Outlet || |[m362 | 1798 |91z || |[2a428
0t w2 (05 |mme (60000 |20 | - [T e
Tteration
[ [ Back o stant menu | [ Print calcutation | [ Chiange product | [ New Calcuiation | | Calculation resuts |




alculation results pressure conveying

Client | Mike Kaufman

Flepath c:\P\dmike3 it

Product | Cement |
Installation
Convey distance horizontal |370 m

Convey distance vertical lH[I m

Total conveying length
Number of Bends
Pipe

400 m
|200

1% o

Compressor displacement [0.967 | m3/sec

Booster displacement

Feeder system
Installation system
O 1-vessel system
(=) 2-vessel system
Vessel factor
Nominal capacity
Vessel volume
Vessel product volume:
pipevolume
pressure begin pressurizing
pressure valve open
temperature begin pressurizing
temperature after pressurizing
pressurizing time
Discharging time
purging time
valve time
overlaptime
filling time
cycletime
Number of kettles/hr

(O 3-vessel system
() Bulk trailer unloading

0| maeec

1000 tons/hr/bar{a)
80 tons/hr
6.2 m"3
5 m"3
12.56 m"3
0.05 bar
2 bar
35 c
60 c
8 seconds
2429 seconds
183 seconds
2 seconds
| seconds

seconds

271.3 seconds
13.2 =

Kettle capacity>capacity

Print calculation result

Back to start menu

Back pressure

Pressure drop

Loading ratio

Empty pipeline pressure
Residence time

Re-number * 1075

Mixture density

Mass of material in pipeline
Exit dynamic force

O screw feeder

vessel capacity  |384.6 tons/hr
Vessel content 5.5 tons
pipe content (5765 kos
Pipeline capacity  |81.4 | tonssr
System capacity !72 ‘ tons/hr
pressure [ 1.6 bar
Pipeline energy consumption [2.06 kWh/ton
System energy consumption 2,17 kWh/ton
Total energy consumption 217 kWh/ton
[ Calculate system capacity |

Pressure drops

Poduct intake 100

Nozzle 591

excl product 4292

Poduct resistance 5696
Hevation 870
Suspension 2924

on 07|
Rilter [s7
Energy

(Screwcompressor)

Compressor power [168

No booster

Pipeline energy A 2,066
Temperaturcs

Ambient temperature R
Outlet 121

No booster

Material temperature 40
Mixiure temperature begin 4a ]
Mixture temperature end EE
Table calculation

Begin capacity 814 |
Begin pressure 16000 |
ST 0|
e o |

kWAon

degr C
degr C

degr C
degr C
degr C

able calculation

Pressure conveying

Client  |Mike Kaufman | Fatal

Convey distance horizontal
Convey distance vertical
length

3 |m
-

Flepath |c-\P\dmike3 bt | Mursberof Bends

7

Pump displacement

30 |[mwp[0 | mdown Booster displacement

L Gas volume end 1.0492 | m3/sec
Product Cement | Pipe diameterbegin 200 | mm
Mitwde [0 | m Pipe diameter end 20 |mm Two vessel installation 07-20-2009
Table
Pressure pipe line system Number of Solid Loading gas velocity  gas velocity fﬂ-.;;' residence  Sediment
capacity capacity kettles/hr Ratio begin end consumption  time
bar tons/hr tons/hr < Kettle mnge>  SIR m/sec m/sec kWhton seconds
16 | (814 | 728 | (132 | scapaciy T [336 | 218 | (2442 | Ne
155 | [ms | ;18 | (13 | >capacity 87 | [1s | [mE | 217 | 2404 | ne
5 | (4 | [08 | [128 | >capacity 83 | [uar | [m6 | 216 | (2385 | Mo
[1as | (e | [6a3 | [126 | >capaciy 7za | [1a5 | [3:36 | 215 | 2326 | Mo
[1a | [m1 | [e8 | [123 | >capaciy 75 | [as | [336 | [215 | (2287 | No sedimentation
[13s | [m3 | [67 | [121 | >capacty 17 | [ ] [m7 ] 215 | (2248 | Mo
hz | [m5 | [2 | [118 | scapaciy es | (w5 | [m7 | (218 | [2208 | M
125 | [ess | 27 | [ns | >capacity [16.1 | [15.8 | 37 | [2.15 | 2169 | Mo
hz | [e76 | [e2 | [z | >capaciy 56 | [w2 | (37 | 21 | (212 | N
115 | [es3 | [e01 | 08 | >capaciy (15 | [Es | [335 | 217 | [092 No
14 | [e32 | 85 | |06 | >capacity as | [w | [37 | 218 | (2049 | Mo
105 | [ens | [s6.5 | [wz2 | >capacity 139 | [17.5 | [B7 | 22 | 2008 | Mo
11 | [s22z | [sa3 | (28 | >capaciy 33 | [ws | [m7 | 223 | [1987 | N
0% | |6 | [s2 | 84 | scapacty 26 | [1Ba | [m8 | 227 | (1827 | M
08 | [526 | [#84 | [83 | scapacity s | [1Ba | [me | 233 | 188 | Mo
085 | [a34 | [s68 | [84 | >capacty mz2 | [ws | [ms | 24 | [1B4 | N
o8 | 453 | |a3s | [79 | >capacity [10.4 | 20 | [33.8 | 25 | 1803 | Mo
[o7s | (421 | Jaoa | (72 | >capacity [as | a6 | [m7 ] 263 | (1781 | M
o7 | [s78 | (82 | [e5 | >capacity 85 | 213 | [m7 | 283 | 1719 | Mo
[oss | 33 | 318 | [57 | >capacity 74 | e ] [m7 ] 3z | 67 | N
o | [278 | [263 | |49 | >capacity 6.2 | =7 ] [B7 ] 358 | (1636 | Mo
Empty pipeline system pressure drop }'SIT‘ mmWC
T T




