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Study on the Pressure Drop of Bend in Dense Phase Pneumatic Conveying of Pulverized

Coal at High Pressure

ZHOU Yun, CHEN Xiao-ping, LIANG Cai, MENG Qing-min, LU Peng, PU Wen-hao, XU Pan
(Thermal Energy Engineering Research Institute, Southeast University, Nanjing 210096, Jiangsu Province, China)

ABSTRAC: Experiments of dense-phase pneumatic conveying
of pulverized coal with different mean particle size using
nitrogen were carried out in an experimental test facility with
the conveying pressure up to 4 MPa. The experimental data of
pressure drop across bend was obtained under different
conveying condition. Based on Barth’s pneumatic conveying
theory, an empirical correlation of the additional pressure drop
coefficient of bend was proposed taking account of the
conveying pressure and properties of pulverized coal.
Comparing the pressure drop predicted by the correlation with
experimental data, it is found that the calculation results agreed
fairly well with the experimental data. Results indicate that, the
pressure drop for coarse coal is higher than that of fine coal
with the same mass flow rate, and the pressure drop increase
with the decrease in superficial velocity in dense-phase

pneumatic conveying.
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Fig. 1 Schematic diagram of dense-phase pneumatic
conveying of pulverized coal under high pressure

BRI P A AN [EPREAR (1) A S R, H s
B ok 1400 kg/m’, %Ztﬁ$¢11ag/\”ij 0.52x
1074, 1.15x107%F1 3.0x10 mo 2545 (19725 1t 2 48R N
200 mm, EHNAEDA 10 mm, Z5EIE i 0N
90°,

2 BERERKEERSSH
R4 Barth i 0 Iy BRELIRT, 45 B Py i) b

)

A
Ap = Ap, + Ap (1)
s APCASAHHES: APHIEAH . X T 5%
Kt
p,U’
M, =2, @

R4%f<%%i@:0mﬁwaﬁﬂ%gf%R4%F>

36411, 4, =0.0043 149Re*°<”[5]°'84 o Hoft: Re=p,UD
D g

Hys Py HRARE L, kg/m3; URNERWSIE, m/s;
My FRAREE, kg/(m:s).
wpU
Ap, = A £ 3
Py = AHD T 3)
A e ESE G ACH AR RS £ &k
AR g, AE R POk Rk AR

AR NS R e e, B
A =fU,D,g,p,,p,,d,) 4)
RSN, 5
d
A = pFr [ 2Py )
Py D

KSFAGS) = Fr AR IE5T

@, a, bc NITRENIREL.
AN F AR RIS BRI R D

freolmlya o tr, 520 A B R AL

i Fr=U/\gD ;

KR A
J = 025 . ~0.69 [&]ou[ﬂ]ozs (6)
P, D
A
/15 — eOA56Fr—OA57 [&]0,041 [$]0,36 (7)
P, D

g
x1 TERDSIUEE
Tab.1 Experimental data of bend
T OFRiAR RIEKRD) BTy MRE KPR EEY

W (107*m) MPa MPa (m*h)  JEHkPa  JEAi/kPa
1 52 3.6 2.8 2.0 16.87 192
2 52 3.4 3 2.0 12.45 16.73
3 115 3.6 2.8 24 17.84 19.98
4 300 3.6 2.8 2.6 18.66 21.68
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Fig. 2 Comparison between calculation and experimental
results of pressure drop in horizontal bend
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Fig. 3 Comparison between calculation and experimental
results of pressure drop in vertical bend
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Fig. 4 Comparison between predicted results by different
models and experimental results of pressure drop in
horizontal bend
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Fig. 5 Comparison between predicted results by different
models and experimental results of pressure drop in
vertical bend
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Fig. 6 Experimental data of pressure drop vs. superficial
velocity for pulverized coal with mean particle size of
0.52x10™*m and 3.0x10~*m
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Fig. 7 Calculation data of pressure drop vs. superficial
velocity for pulverized coal with mean particle size of
0.52x10™*m and 3.0x10™*m
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