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Figure (1) a: Sieves and shaker, b: scientific
balance
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Table (1) Calculation results of sugar pneumatic conveying system

Y#

A g e sles el sy
unit magnitude  Symbol Parameters series
} (Maximum of particle R
A3 S 1700 dp diameter) D3 b i
a3 S 809.76 MA (Mean aperture) oke ki 2
- 7.62 D (Pipe diameter) dd ki3
4o 35<0<39 o (Angle of repouse) ol sl 4
oS o o S AS 1.107 b (Air density) I» J& 5
4l 5 9.18 Vit (Saltation velocity) S e 6
3,14 0.6 r (Mass ratio) ST S 7
5,0 5.66x10* Re (Reynolds number) bl 8
g o n b o5 3.72x10° My (Air viscosity) 52 55,8 9
Sy 0.0204 A (resistance coefficient of air) 2 Sl s 5 10
s (resistance coefficient of s e s
Sl 0.0049 A particle) Sl L s P 11
30 0.999 e (Porosity) Jst o&a s Jodss 12
S a0 S AS 1586.2 Ps (true density of sugar) S i J& 13
e e (sugar Bulk density in d
oS e 0SS 0.6 Po transport) Jas! 1
Fo g 4l 5l JSC, (Bend Pressure loss
15 55 5Lad bl o
033 Co coefficienty £ 070 TS 15
o
Il 555.67 AP, (Air pressure drop) 158 0L > 3 SL s S8 16
JEal, 243.64 AP, (particle acceleration prejigg; S s ks s 3l 17
S 4724 AP (particle friction pressure =% 5 Skl sz 18
: drop) K
JEal, 3581 APg (Sugar elevation prejigg; S Slyd Gube Lzs 19
Jat 65.06 APg, (air elevation pressure drop) oo J& ,las sl 20
Iy 103.12 APpend (Bend Pressure drop) el sl 21
Ja 1050.57 APy (Total pressure drop) ok dloes JS LI 2SI 22
Sy 239.42 P (Power required) Sy ek Ol 23
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Figure (2) The Schematic of sugar horizontal dilute phase pneumatic conveyor, (1) Blower, (2)
Motor, (3) Hopper, (4) Feeder Distributor, (5) Pressure gauge, (6) Manometer, (7) Pipeline, (8)
Pressure gauge (9) Discharge tank
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Table (2) The analysis of variance of air and sugar pressure drop

Sl o s
Mean square ©315T a3 DS mle
(Pa),zs sl df Source of variation
Pressure drop
** ‘d
1305554.6 2 . S ds
Pipe length
77794.48™ 2 A
Sugar mass flow rate
- Frye
154186.75 4 A
Air velocity
. e S, d
9286.32 4 L Sem el
Pipe length x Sugar mass flowrate
*k | Z X 4
13465.1 8 e dd
Pipe length x Air velocity
Kk ‘ - X Y
1383.88 8 P S e
Sugar mass flowrate x Air velocity
e | - X SN 3% 4
653.26 16 _ pEe S g A
Pipe length x Sugar mass flowratex Air velocity
o
83.85 90
Error

A S5 re ) R SEY RS cb.w BERUSIENSEY R STy S IPR N
“ Significant at the 1% error level, * Significant at the 5% error level and ns No Significant differences
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Figure (3) The interaction between the air velocity, sugar mass flow rate and pipe length on total pressure drop
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Figure (4) The diagram of The cumulative
percentage of remaining sugar on each sieve
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Table (3) Quality parameters of sugar Initial sample

D50% =MA
(um) D1sw (LM) CV (%)
809.76 1295.96 60.54
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Table (4) The analysis of variance of the qualitative properties
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Sugar mass flow rate
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Air velocity
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Pipe length x Sugar mass flow rate
| - X
0.383" 745" 8 el
Pipe length x Air velocity
* - Fry. X AN
12.62 1384.4 8 P S
Sugar mass flow rate x Air velocity
o8 S X (or 2 (3% sk
0.127" 31.88"° 16 Pipe length x Mass flow ratex Air
velocity
o
2.376 52.85 90
Error
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Figure (5) The diagram of interaction between the air velocity and sugar mass flow rate on MA
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Figure (6) The diagram of the interaction between the air velocity and sugar mass flow rate on CV
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Figure (7) The diagram of MA and CV variation of sugar at different levels of pipe length
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Table (5) Sensitivity coefficients of AP .CV and MA to the pipe length (L), air velocity (Va) and sugar
mass flow (Ms).

Sensitivity L Ms V, R?
AP 9.09 9.59 16.57 0.985
MA -0.312 -0.525 -0.76 0.949
cv 0.335 0.505 0.678 0.823
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