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Prediction of Pressure Drop in Low-Velocity Slug-Flow Pneumatic Conveying
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Abstract: Equations used to predict pressure drop in low-velocity slug-flow are derived and a new experimental method
is presented to measure the properties of slug (actually an acrated material bed). Based on the measured properties, the derived
equations can predict pressure drop in low-velocity slug-flow pneumatic conveying accurately. The equations and method can
be applied to bulk solid materials with regular, irregular and/or unusual physical properties (e.g. different shape, density and
size distribution), as long as they are good candidates for this mode of pneumatic conveying. Experiments show that the results
predicted by this method can guide the design and field operation.
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Fig.1 Air pressure and stresses acting on
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Fig. 2 Diagram of cross-section stresses
acting on the pipe wall
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Fig. 4 Schematic layout of test chamber
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Table 1  Test results for white plastic pellets

when the chamber was vertical

5 mg P 5 w 5 Pg (e U,
wkr /(kges™') /kPa /(kPa m™) /kg /(kPa m™") /kPa /(m*s™")
1 001283 12.40 13.06 072 7.40 082 1.162
2 0.01995 26.45 2620 272  20.54  3.09 1.682
3 0.026 58 40.02 40.64 572 3498  6.48 2.117
4 0.036 89 66.52 67.97 872 6231 9.88 2.638
5 0.039 60 74.56 7529 1072  69.63 12.15 2.738
6 0.044 47 91.67 88.16 1572  82.50 17.81 2.850

DA KPR, 3 2s <ot B BB A% 8l
PRIR IR 4 638 Pa*m™ , Bl B,=4 638 Pa*m™'-

WEE R (9) 18: 9Pn _ 4 pMe
U A

lﬁﬁ%ﬁﬁW%ﬂﬁ%ﬁmm Ve SR

o PVEARRERE U, (FETES %R ) nl g

%m*“ N, 455 /U, m /4 "THIE o b HIMH,

TN a=1382. b= M%(&M&T%&KH&?
EHEE o0 b H Do

3 JEREWN

1EB,« B, a M pMEHIEZIS , ST AFIFHAR (8).
@)%W@FW F 2 HIH T DRHBURE e 98 (1) 52 56

NI HEAF R B, WS, - peo/D  HRMBME, TRRH%EEKEN 217 m, N
iR, BB SFT 0.696 (KNBEE LLEARIKERE DM 60.14 mm-
F2 BERIERLERE LI EFHRLE
Table 2 Predicted and experimental pressure drop
Jit i % 7 (kg st)
Ap/kPa 1 2 3 4 5 6 7
m mb m mb m mb m mb m mb m mb m mb
0.0278 0.396 0.0251 0.395 0.0226 0.389 0.020 1 0.399 0.0199 0.399 0.0309 0.750 0.0307 0.726
DR icH 17.96 16.24 15.90 22.30 23.45 30.13 29.98
U {E 18.02 18.50 18.84 20.19 20.24 33.75 32.70
Jit i % 7 (kg st)
Ap/kPa 8 9 10 11 12 13 14
m mb m mb m mb m mb m mb m mb m mb
0.0252 0.689 0.0260 0.656 0.0256 0.526 0.0266 0.512 0.0340 0.710 0.0206 0.366 0.0253 0.494
S 5 {H 30.20 30.26 25.23 21.85 26.57 20.77 22.94
T e 32.76 30.86 24.66 23.73 31.16 18.28 23.21

o WEIRR] . JLT5 2 1 b i R E Bk
Fe SO e 5, R T LAERR J i . B 2 A
Z AL B AE IR Y R A B RS2 (R
JIRRRE S ) . EE S AR e EEE R R )
ATE A, HANE I AR A R

A FE S A5 RS I LB LI 5 B,
Hep p FOREHRAA, 000 kpa; D FRRTIN{E,
fiH kPa-

M s TR B NS . S5h, TR, .
B, a Al b 433 S HORHE | AR SRR A 5C,
JIT AT 4 7 R 2O A T — Mok %, 7ESEIE N
M T — B R A HORE, AT I0 i 30K R
BHRHERECB, . B« o Flp, BIATARAESC (8) A (12)
TN HE S B 3 R SRR AR R DA SR
YN PRH RS, TG 2k . 2R ECRHET 5256 s
H, REAR AP HUAH A .



AERE A I i 26 e Y o0 37

%6 2R, W
40
33 I*\~ P e
30 /\:‘/ + *\
25 7 -
g 4 ~
o4 20 b= 1
a 15
10
5
0 . L R L
1 2 3 4 5 6 7 8§ 9 10 11 12 13 14
S 1K
—o—DpC: —*-Dm

5 XBEMMOHL

Fig. 5 Experimental and predicted curves
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