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Determining the Diameter of Flour Separation device
Experimentally and the Dimensions of Air-Lock valve for A
Pneumatic Conveying System

Dr.A.S. Al-Awad’; Dr. M. S. Al Sabek™ and Dr. T. Issa’
Abstract

The research aims to Determine of Flour Separation device Diameter and Air-Lock valve Dimensions
Experimentally for a Pneumatic Conveying System for transferring wheat flour, where cyclone and Air-
Lock valve together fulfill productive capacity after design and implement a Pneumatic Conveying System
using negative pressure system.

The system has been designed based on known design values, including minimum velocity to transfer

[
flour by air (Cmin = 15 m/s), and the mass flow rate of rour(mp =4 tonne /hrj, and the total

conveying distance, and physical properties of the flour particles such as particles density
(p, =1470 kg /m®) and size(d, =90 um).

Through the initial data, we calculated the design parameters including total pressure drop in the
system(Aptot =40.85 kN /mz), required pipeline diameter to transport flour(d =0.08 m), mass

[
air flow rate(ma =0.11 kg /s j power requirements of pneumatic conveying system(P =7.5 kW ) ,

and other design parameters of whole pneumatic conveying system.
The above design has been successfully implemented at Al-Yarmouk Mill using local human resources.

Experimentally Determining the Diameter of Flour Separation device (D =04 m) and the

Dimensions of Air-Lock valve (0.25*0.25 m) for a Pneumatic Conveying System.
Finally, experimental results have proven the Cyclone and air-lock valve fulfill productive capacity
and compatible with the whole system.

Keywords: Pneumatic conveying system, conveying pipeline, and cyclone.

" Dept. Automotives & heavy Vehicles Eng., College of Mech. & Elect. Eng., Damascus University.
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0.0017 [ 0.092 |0.091| 184 [18.1]198.4| 99.9 1.19 1.21 1.44 35.2 | 432.2 | 100.7 | 876.5 2
0.0017 | 0.094 |0.092| 18.6 [18.4[96.9| 984 1.17 1.19 1.46 34.7 | 432.2 | 102.2 | 8894 3
0.0017 | 0.095 |0.094| 189 |18.6/955| 96.9 1.16 1.17 147 34.1 ] 432.2 | 103.7 | 902.8 4
0.0017 | 0.097 |0.095]| 19.2 |18.9|94.0| 955 1.14 1.16 1.49 33.6 | 432.2 | 105.3 | 916.7 5
0.0016 | 0.099 |0.097] 19.7 [19.2{915]| 94.0 111 1.14 251 55.2 | 432.2 | 178.3 | 1552.0 6
0.0016 | 0.101 |0.099 | 20.0 [19.7]90.5| 915 1.09 111 1.02 215 |1728.7] 73.3 | 637.8 7
0.0018 | 0.102 |0.101] 20.3 [20.0{88.9 | 90.5 1.08 1.09 1.53 319 | 4322 | 97.2 | 9675 8
0.0018 | 0.104 |0.102 | 20.7 |20.3|87.4| 88.9 1.06 1.08 1.55 31.3 ] 4322 | 989 | 984.1 9
0.0017 | 0.106 |0.104| 21.1 |20.7|85.8| 87.4 1.04 1.06 1.57 30.8 | 432.2 | 100.7 | 1001.6 10
0.0017 | 0.108 |0.106 | 214 |21.1|84.2| 85.8 1.02 1.04 1.58 30.2 | 432.2 | 1025 | 1019.8 11
0.0017 | 0.110 |0.108 | 219 |21.4|82.6| 84.2 1.00 1.02 1.61 29.7 | 432.2 | 104.4 | 1039.0 12
0.0016 | 0.112 |0.110| 22.3 |21.9[81.0| 826 0.98 1.00 1.63 29.1 | 432.2 | 106.5 | 1059.2 13
0.0014 | 0.113 |0.112 | 225 |22.3]80.4| 81.0 0.97 0.98 0.56 95 [ 8644 | 414 | 360.2 14
0.0014 | 0.115 |0.113| 229 |225]78.8| 80.4 0.95 0.97 1.67 28.3 | 432.2 | 125.0 | 1087.9 15
0.0014 | 0.118 |0.115| 234 [229]|77.1| 788 0.93 0.95 1.70 27.7 14322 | 127.6 |1111.0 16
0.0013 | 0.121 |0.118| 24.0 |23.4|754 | 77.1 0.91 0.93 1.73 27.1 ] 4322 | 1304 | 11355 17
0.0013 | 0.124 |0.121| 245 [24.0[73.6| 754 0.89 0.91 1.75 26.5 | 432.2 | 1334 | 11615 18
0.0013 | 0.126 |0.124| 25.1 [245]|72.0| 73.6 0.87 0.89 1.62 34.6 0.0 0.0 1585.6 19
0.0013 | 0.126 |0.124| 25.0 |245|724| 736 0.88 0.89 1.22 259 00 0.0 [1189.2 20
0.0013 | 0.128 |0.126 | 25.4 [25.1|711| 724 0.86 0.88 1.25 255 0.0 0.0 1222.8 21
0.0013 | 0.130 |0.128 | 25.8 |25.0{69.9| 71.1 0.85 0.86 1.21 250 | 0.0 0.0 [1188.3 22
0.0012 | 0.132 |0.130| 26.3 |25.4]|68.7| 69.9 0.83 0.85 1.23 246 | 0.0 0.0 [1209.4 23
0.0012 | 0.133 |0.132 | 26.5 [25.8]|68.2| 69.9 0.83 0.83 1.67 322 0.0 0.0 [1639.5 24
0.0014 | 0.134 |0.133| 26.6 [26.3|67.8| 68.7 0.82 0.83 0.86 16.0| 0.0 0.0 844.1 25
0.0014 | 0.137 |0.134| 27.2 |26.5|66.5| 68.2 0.80 0.82 1.73 31.8 0.0 0.0 1699.3 26
0.0012 | 0.136 |0.137| 27.0 |26.6|67.0| 67.8 0.81 0.80 0.86 156 | 0.0 0.0 843.7 27
39.35 [KN/m] o b S Tl Gl
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7 15 min 0.9 1 |o8
(15min) Gdhugd) | 093 [ 095 | 0.96
(Lhr) b busial 371 | 380 | 3.86
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dpalal) culadll =7

o ple IS8 (Hia U8 ol (gl et 2o
syaally lsed) Jal dadaly dalal) duzalll e abedl)
o Aprall s Ll A laall Cojlailly A gleall
A3 (3l Conlial) (pld) Sl aaat 8 asensill
elogll Ja alaia alad apan GBS, dyslladl) daluy)
e 2 Y alaial) alads sl aaily L caliall
(D=30, 40, osiSeudl ) deually jUasl dayyi Lol
(15%x25cm) slal ciladaie 535,50, 60 cm)
I aadll Jia ) (25%25ecm) 5 (20x25  cm) s
ki AL 2l By il el Al o L))
Ol 3y 3 el platll ey aly Alsha WY
Aty AN Lo liiny imy (ppaliall il
-(m, =4tonne / hr)

deyu Ao Lliall 25 LIS Colasl) Pl 48 cpasia
syl e Llaalls (50 rpm) aliall 456 o))
(25 cm) alaiall 4lshady La

tsY) Al

plaidll 85 (30 €m) Ly I3V osled) S,
SN alaiall &) 25 g conlat aa Cupaly 5V
Sl i) 8 1yl il Clas ara eyl
= (15 min) saslsll dpaill sae coylal s Cuypaly
aaaty o Y1 Ayl A 4 Gl e o)
Al Jaussie calumg cdyyat JS 8 Aty L))
it - Al i) oy e lu US4 aluy)
b ol A leal) )l sl (3) Jsaall
.(D=30cm)

(D =30cm) gsiend) Ao culaill (3) Jgaad)

(D =30cm) iy Jo¥) & slSadl
plaiall alay 15x25 [ 20x25 | 25x25

dadl) 28 |4 il 30| CmM cm cm
1 15min | 1.1 1.1 1.2

2 15 min 0.9 1 1.1

3 15min | 1.2 1.1 1.2

4 15 min 1 1.15 1

5 15min [ 0.9 1 1.2

6 15min [ 1.2 1.15 1.1

7 15min | 1.1 1 1
(15 min) A hwgiad [ 1.06 [ 1.07 1.11
(1hr) Ahugadl | 423 | 4.29 4.46




2017 . Y s . ¢y gDl G Mlaall . Autigh aglal Gias daala Alna

sdag)l) Aty

@85 (60 om) ks a bl oslSeull S
L g 30l aoaal) oyl i pafs DI ladaiall
bl (6) Jsaall s ALl bl 4 LS
.(D =60 cm) 4l

(D =60cm) i) o culadl) (6) Jgaad)
(D=60cm) ki Jo¥) & sl

alalall alay) 15x25 | 20x25 | 25%x25
il ad, | 4padl saa cm cm cm
1 15 min 0.7 0.8 0.9

15 min 0.6 0.9 0.9
15 min 0.9 0.85 0.9
15 min 0.8 0.8 1
15 min 0.8 0.9 0.9
15 min 0.7 0.8 0.8
15 min 0.8 0.85 0.75
(15 min) 2 Jawgiall 0.76 0.84 0.88
(1 hr) 8 Jawgiall 3.03 3.37 3.51

~N| OO W

(D=60 cm ) CisiSud) kb

3.70
3 350 —
i /
%-: 3.30
<310
£ [ 4
T 2.90
2
£
g 270

2.50 . . .

10 15 20 25 30
(cm) plaiall &) ghaodl gl

Lghal gyl ity Laliy) Al s (16) Jsal
(60 cm) ey ¢ slsandd alaial)
gl Ly el ddlall 3 (17) JSall oid
Ay sl alaial) &l sha]

|—0—D:30 —8— D=40 —a&— D=50 —v—D:(SOcml

5.00
3 450
2 ‘__’_’__/'
7
i, 4.00
£ 350 — —x
§ V/
S 3.00

250 . . .

10 15 20 25 30
(cm) plaiall &) ghaui glis )

Lghandd g sy iy Laliy) 48Ul s (17) Jedd)
dag ) gl alatal)
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(D=40 cm) Osispadl jké

4.10
5 3.90
-3 /“"k__‘
2 370
g 350
1 3.30
ﬁ 3.10
€ 290
o
= 270

2.50 T T T

10 15 20 25 30
(Cm) platall &l ghaui glis )

Llghaud g Lit)) oty Aplisy) 48Ul s (14) Jil)
(40 cm) iy ¢ slsud alaial)

Bk (| I PP |

) (50 em) s B oSl S
Lag ylly Coplail) gyl Cullils sl J39) clalaial)
(5) o) sl o oilaal) iyl 3 LaS L
(D =50 cm) Lk o5l dlaall Cojlaill

(D =50 cm) gstsmadl Ao culail (5) ady Jsaadl

(D =50 cm) ks J3¥) ¢ sl
aliial) alai 15%25 | 20x25 [25%25
daal) o] Al Saa cm cm cm
1 15 min 0.7 1 0.9
2 15 min 0.9 0.9
3 15 min 0.8 0.85
4 15 min 1 1 0.9
5 15 min 0.8 0.9 1
6 15 min 0.9 0.9 0.85
7 15 min 0.8 0.9 0.9
(15 min) A Jaugiall 0.84 0.92] 0.94
(1 hr) A Jaugiall 3.37 3.69 3.74
(D=50 cm) Gisissdl kb
3.90
I "
?i‘ 3.30 /
£ 310
g 2.90
£ 270
2.50 T T T
10 15 20 25 30
(cm) plaiall &) gl glis

Ll g5 ity Laliy) AUl a5 (15) Jsall
(50 cm) ks & sl alaiall



(o Ji i Loy 2 5 logd) 8B aliia slanfy BBal) Juh Slgan ShB 28T s .39 (hiladd) L35 gl L

sl -9
Lapaaill il Gluay arealll dlac alad) 22y

DA e o s siall JalSH 3 anily LI 3y glladl)

(Y ) Y Ulea 5 dlaal) il

Juial) aldas 8 3l el QA1 il -]
(D=40cm) sa « Sl

Ol ae A8 gialy il o )sgl) Ji alaia alaf -2
-(25%25 cm) »

OstSd) A8 (e A sllaal) da i) A8l (§8as -3
cale dSy allailly alaially

Okl ol Glida G Gaall J8 Glle cipal-4
Y1 Y Gaig ) Aalall (e Bl 2 lan LK
Aaliy! A8l saly Y s )

Caglati e 8 Jlsel) AUl Hlasid 401K -5
Y G lang Al L lg3lls cle ca )
e ezl e dlledy 43056l ilyeanill
My aladil (e aally ey Sall 43 alal) 45
celsally elaall B3l s ) 5 yladlly Aaldl agiatl)

@ 5 lall ils Ukl Jadid e iy Y -6
yarall dlall cylada) ¢hgaa Jlaial e 1ay
Asigal) (b cplelall la) e Luad 3y
3yl

sral 3pas pal dysh 3 yac s ciiliall sens -7
+48 35S )5

3 ddaladl 52N & gty cagally cudgll .5 -8
Jasd Taals Slele 4l oUaill - lia

OstSendl 5L apaatl el alal @y yte Jlaall -9
o el madll ale Jail alaiall alagd apaass
Lol
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gl didla -8

O aladinl aie 4l (13) J<all g sl
O S ) dnatiy) Adlall 2235 (30 cm) s
Al o Ailg ag g aae gl (4 tonne/hr)
) a5 AT 5 ) Asadadlly (gl wll 4 sl
AT AUl (3l 5 ey YD lad 3 30185 Jpemn

O3S alatin) aie 4 (14) IS e Laad
O—s Al 4l oy (40cm) iy
Aindaall Ayl 48Ul ae (38153 1385 ((4tonne/hr)

aladinl aie 4l (16) 5 (15) oSl (e oDl
Ll :=east (60 cm)s (50 cm) s oy
$ 1ay (4 tonne/hr) ose Le (A Legd dalisy)
ale <5 aUaill Laliy) dalal) (mless)

21 (16) 5 (15) 5 (14) 5 (13) JN (e sl
Ay A liy) AaUall (i ol 51 5aly) aa
Ol Jala 4l gedl Aalgall 3yila a8 3aly) o

el Aadlis 8y0nie (O slSpaall Al 48U ()
cologl) A3y Loanas Clipial) A80S 1 Lgia 33
OslSall ool Jsan dejug (ol jlandl dagasy
Jsan deyn 3ol Lgenay Gliiall 4308 3aly) asd
o iR (a d cad AaliY) A8 31035 el ggl
33y ge Ll ity i) oy wiall alass)
cadaliadll el da )]

8ol pee 30 (LSA) Al JISEY) (e oDy LS
iy ead Aality) 28U ooy alaiall Aslghaud o L)
33 ) 5350 M V) sl ana 0Ly e
53l e alaiall Lpaliay) A8l alax L Aplaginl) L)%
cObsall ey 33l ‘(a.AAj\

O aladinl aie 4 (17) J<all g il
(25%25 cm) alasl clsa Ji8 adaiag (40 cm) ki,
«(3.86 tonne/hr) dshaall A aliy) d8Uall 3aa
Auslaall Lalisy) A8l e lan Ay oy
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