Sand conveying

[®] Pressure pneumatic conveying calculation Input screen

) Compressor data
© Predefined screwcompressor
© Blower data
) Predefined blower
() Constant mass pump (sonic choke/turbo)
O Centrifugal fan
Maximum conveying pressure [ | mmwe
Compr. displ. 0,1 m3/sec |:| m3/sec
Booster
[ installed () Screwcompressor
© Predefined

© Blower data
) Predefined blower

Compr. displ- m3/sec

Injection point

Rotary lock feeder

[] install  Capacity tons/hr
Lock volume m3
RPM fmin
Leakage m3/sec

Eductor feeder

Eductor feeder [] No

Back to start menu

Cient | Forum | Fle path |c\Pudis txt | Product |Sand J
Gas medium Ambient (Compressor intake) Convey pipeline

@ Ar O Nitrogen O Oxygen Ambient temperature Convey distance horizontal (4 | m

Gg)spur‘) e ok tomperaure Convey distance vertical mup [0 | mdown
© Hower s rosre (1000 | mber 1| bor Convey ditmcodope [0 | mp (0| mdown

Relative Humidity |80 | =

[ Show air intake conditions |

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

Temperatures

Sand 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

Material properties
Sand particle density

T —
-
E——

Bulk density
Paticle size  <mesh | | >
Suspension velocity (352 |
Product loss constant

Product loss factor

Wall friction facter
Material intake pressure drop
v-wall / v-susp

Filter resistance factor

Specific heat content 0.2
[] product loss factor constant y/n n

kCal/kg/C

[] Fitter exhaust fan

e

Total conveying length
Number of Bends -
S

Guessed aironlypressuredop | | mmWC
| mmwC

Pipe diameter begin

Re—/Calculate empty pipeline pressure | |

Calculation settings

Set capacity 12 tens/hr

Conveying pressure 20000 | mmWC |2 | bar
Back pressure 0 mmWC [0 | bar
St prosaure dp e bor

Calculate intake gas pressure drop Yes

seconds [7] Default

Time domain di

Calculation selection

O Pressure fixed —> capacity calculated

(%) Capacity fixed —> pressure calculated

O Pressure and capacity fixed —> intake pressure drop calculated
() Pressure and capacity fixed —> constant loss factor calculated
() Pressure and capacity fixed —> material loss factor calculated

[[] product loss factor {cwp) kept constant

Calculation Table Pressure

Table calculation

Client
- Lengtht) -product Pressure drop Pressure i
L B BbteeersTon Y o5 opTmR=T resure vwall/ residence  mass tomperaurs Bend loss  Sediment
[ 5| intake 102 hor [[1 |[+58 171 388 1.96 0,6056
oice of Pipe 102 hor [1 |le2s 2,62 1064 0.9886 ||
Convey distance horizontal [ |m 5 Bend | 1393 |[1.58 1064 1.89 1017
Convey distance vertical = 4 |[Pipe 102 up 2 | 1479 |[343 19267 10,94 ||
Total ing length 30 m [5 |[Bena 2697 |[1.78 19268 0.07 11.0305 ]
Number of Bends [ [6 | [Fipe 102 hor 15 3.82 19942 0 11,5615 [
Compr. displ 2 bar m3/sec ] [ L L
Volumetrc efficiency % L] | L] L
Booster 0 m3/sec ] L E— —
Rotarylock leakage [0 | mdvsee L] L] L — -
o wed  oiz | mises %\ I I[ | I[ | ) N D N o
o b 20000 | mwc 2 b | I | I | I | S— e S —
Back pressure [0 |mmwc o bar [ | B | | | I | By S
Pressure drop mmWC (2 |bar | | 10
. = { I R B [ o =
[ | \ | L
Pipeline energy consumpt 187 | kWha =
Peine - R = JL I I[ || I LI | N N N | N |y S
° o = K LI I I I I 1] I | | | e
Conveying eneray 114 kW | (] I I I |: S ey ——
Prammmalic: comvaying elficiency (508 | % = i | i ‘ — | S —
Bendlosses 0 |kW  Material intoke loss (0,04 | kW m S | L
L L [
Re-mumber fo77s | cws T [ | [ ]
Empty pipeline pressure drop. [AH | mmwe | ] [
Empty pipeline filter press. drop |66 mmwWC ] [ ||
Meteril loss factor constant L] [ ]
e Ep % I
Material intake pressure drop mmWC Il | ] —
] | \
;f:gm |Outlet | 15 (382 |[19342 [] 11,5615
ler C ) — [
Ttoration | After Filter 15 |m2 04 | mmn [20000 |00 || | 11.5615 | [ Nextpace |

Back to start menu ] I Print calculation Hﬂlangepmdn]

[ Mew Catcutation | [ calculation resuits

l No condensation




Calculation results pressure conveying

] C results
Client |Forum | B 12| tons/r B z
Filepath |c:\N\djs txt | Pressure 20000 | mmwe [2 bar et 100 .
Product |Sand | Booster pressure 0 mmWC [0 bar Nozde total dp) 388

Installation Back pressure |0 mmWC [0 bar Acceleration excl product dp |80 mmWC 3

Convey distance horizontal D m Pressure drop 20000 | mmWe |2 bar Poduct resi 9155 | mmWC %
- WC %
Convey distance vertical m Loading ratio 278 | Hevation 1588 | mm!
. — - Volumetric loading ratio 0,109 | to |0.0536 ! 8947 | mmWC =z
o P Empty pipeline pressure | 215 mmWc s P T P
Residence time 11.56 seconds
Fipe diameter(s) mm mm Re-nusmber * 1075 07 | Filter oLE &
Compressor displacement m3/sec kg/sec Mixture density E ~3
o 0 CEi=s | Loe=s Mass of material in pipeline  26.5 kg (Screwcompressor)
Total gas displacement m3/sec 0,117 | ko/sec Exit dynamic force 031 kN = o
= Mechanical efficiency %
Installation system
O 1-vessel system O 3vessel system O screw feeder No booster
O 2-vessel system @ Bulk trailer unloading Product loss energy pipes —> heat W /ton
Vessel factor 1000 tons/hr/m™3/bar(a) vessel capacity tons/hr Product loss energy bends —> heat S
Nominal capacity 10 tons/hr Pipeline energy ion/t 1.872 kW.ton
Bulkiruck volume 45 m"3 Bulkiruck conte{ 17.07 tons
T ures
Bulktruck product volume 28 m3 pipovolume [023 | m™3 ""’_‘::" - a— c
= zing (=7 pipe content |26.5 kas Qutlet temperature compressor degr C
EE ) s Jbw Outlet temperature eductor degr C
prosae vave cose | | % ber
temperature begin pressurizing C Pipeline ity 1 1 No =
phure after = N System capacity tonshr  Material temperature a0 deor C
pressurizing time 838.3 seconds at Mixture b b 45 c
Discharging time 142 presse 2 | bar Mixture temperature end 27 dear C
purging time of pipe 87
valve time 2 seconds Pipeline energy consumption kWhAon Table calculation El
L Begin capacity tons/hr
filling time seconds System energy consumption kWhAon
Begin pressure 20000 mmWe
et e e o
Number of bulktrucks/hr - Total energy consumption kWh/ton
T .

e
Pt st o

Capacity l 12 l t/hr
Air displ | pressure
0,1 20000
0,12 15791
0,15 15047
0,175 14843
0,3 14292
0,4 14335
0,5 14719
Zenz diagram
25000
20000 \
15000
10000 pressure
5000
0
0 0,2 0,4 0,6




