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e sl conilly 038l gon colal) ki B 35 (2) 58

S saa wt% wt(kg)
(bm)

60-80 1 0.054
80-100 3 0.162
100-120 17 0.918
120-140 20 1.08
140-160 21 1.134
160-180 23 1.242
180-200 15 0.81

>wt%=100 wit=5.4

1) 5 slbadl Apul ) sla¥) (3) Jsas

(ang G 9%) Aagdll el
0.5 (H/D) Jsaall g la) A
0.25 (W/D)Jsadll (e A
0.5 (De/D) Sl zsa ki duss
0.625 Aalgall sl Ggllaall Jglall dus
(S/D)
2 (Lo/D) shssiall e3adl sk s
0.25 Upaiall Cligiall zsa Hhal duns
(Bq/D)
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oSt sl (4) Jsaa

() Ao il
30 D
15 H
7.5 W
15 D,

18.75 s
60 L,
60 L
7.5 Dy

WYY Cilidaly qulal s Juadl Aasanail 56U (5) Jgoa

S s dy; dpc/dp; nj wt% | qwt%
(vm) (hm)

60-80 70 0.1266 0.9842 1 0.9842
80-100 90 0.0985 0.99 3 2.97
100-120 110 0.0806 0.9935 17 16.89
120-140 130 0.06821 0.9953 20 19.907
140-160 150 0.05911 0.9965 21 20.927
160-180 170 0.05216 0.9973 23 22.9379
180-200 190 0.04667 0.9978 15 14.9674

1.=99.5835
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MEY) Cilidaly cudal) clipia Juall piuaal) ¢ sllad) B35S (6) Jgaa

Jl.hé\’\ L) nj Wtj% ﬂthj%

(Hm)
60-80 | 0.945 | 1 0.945
80-100 | 0.953 | 3 2.859

100-120 | 0.964 | 17 16.388

120-140 | 0.973 | 20 19.46

140-160 | 0.99 21 20.79

160-180 | 0.994 | 23 22.862

180-200 | 0.996 | 15 14.94

1,=98.244

B/asS (0.33) Aal) culal) LaS Lasic qheanall ¢y gl 3613 (7) Jgand
S g | | W% n;wi;%

(Hm)
60-80 | 0.936 | 1 0.936
80-100 | 0.947 | 3 2.841

100-120 | 0.955 | 17 16.235

120-140 | 0.967 | 20 19.34

140-160 | 0.981 | 21 20.601

160-180 | 0.99 23 22.77

180-200 | 0.995 | 15 14.925

1.=97.648
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B/ais (0.25) Uil qulal) daas Latie piaal) ¢ glSilud) 3oUS (8) Jgaad)

Jl.hé\’\ L) nj Wtj% ﬂthj%

(um)
60-80 0.928 1 0.928
80-100 0.937 3 2.811
100-120 | 0.944 17 16.048
120-140 | 0.958 20 19.16

140-160 | 0.972 | 21 20.412

160-180 | 0.984 | 23 22.632

180-200 | 0.993 | 15 14.895

1,=96.886

2225 s Juaill 35S (9) Jsoa
B g | oM | WH% nwt%

(Hm)
60-80 | 0.939 | 1 0.939
80-100 | 0.948 | 3 2.844

100-120 | 0.955 17 16.235

120-140 | 0.97 20 19.4

140-160 | 0.986 | 21 20.706

160-180 | 0.992 | 23 22.816

180-200 | 0.995 | 15 14.925
1,-97.865
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Jw\ L Ni Wtj% ‘I]thj%

(Hm)
60-80 | 0.935 | 1 0.935
80-100 | 0.942 | 3 2.826

100-120 | 0.951 17 16.167

120-140 | 0.963 | 20 19.26

140-160 | 0.978 | 21 20.538

160-180 | 0.989 | 23 22.747

180-200 | 0.994 | 15 14.91

1,=97.383
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Design and manufacture of Cyclone to separate the dried milk
and study the effect of temperature and particles loading on
separated efficiency

Laith Amjad Hameed
Assistant lecturer, College of Engineering, Samarra University, Iraq
Leith_al7rbee@yahoo.com

Abstract

Cyclone is a device used to separate the suspended particles in the air or any other
gases depending on centrifuge process and swirls without using filters. In this research, a
cyclone was designed to separate the dried milk that exit from spray dryer (exist in the Labs
of engineering college/University of Tikrit) and then manufacturing the cyclone by
depending on the design calculations. The results showed a very high agreement between the
design results and the manufactured cyclone results. Design calculations were carried through
based on Lapple’s method where the cyclone dimensions, efficiency, and pressure drop for
various diameters of milk particles were calculated. Statistical analysis was performed and
the results showed that correlation of (R?=97.8%) between the dependent variable (the
separated efficiency) at (j) range of particles diameters (n;) and Independent variables
including: (the particles diameter) at (j) range of particles diameters (d;) at (um), the
temperature (T) at (c") and particles loading (Lp) at (kg/s). The separated efficiency effect
proportional with particles loading and inversely proportional with temperature. Volumetric
flow rate was 0.14m®/s, velocity was 12.5m/s, the temperature of air and particles loading that
depended in manufactured cyclone was 200c” and 0.45kg/s respectively. The collection
efficiency for the design calculations was 99.58% and efficiency for the manufactured
cyclone was 98.24%.

Key words: cyclone, separation efficiency of dried milk, milk particles loading,
temperature.
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