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COMPUTATIONAL ANALYSIS OF PRESSURE DROP

IN PIPE ACCORDING TO PARTICLE SHAPES

S.Y Yoo, H.G. Sung, J.S. Jang and T.S. Roh

Pressure drops of two-phase flow in a pipe according to particle shapes have been calculated and analyzed.
The numerical analysis for 3 cases of Reynolds number has been conducted for each particle shape. In case of the
cylinder shape, the particles had been assumed to be randomly distributed for each Reynolds number. The results

have been averaged and compared to those of the case of the ball shape. Additionally, pressure drops of ball and
cylinder shapes has been compared to the result of Ergun's equation.

Keywords: A8 Ell(Particle Shape), ©)’d-+&(Tow Phase Flow), $&xHPressure Drop), gt =(Interior Ballistic)

1. M

rhu

o1 ’d-f-&(Two Phase Flow)> AEhnlo]mjx 7kx8) w4
QA7 A, YA 7|, dadlr] 5 Aol 24 glelA
ZGA e ARlo] EY A mE Axle 54 AT
SE AFIA R olF Ttk 5ol uAet FACIA B
BN ol dfrEe FAA AT Murhas) dope) gt
wopoll A ol FaEo] gt A} FA9 o] df-Eol
3 24 A= A Two Fluid Model(TFM)$} Discreted
Particle Model(DPM)& AHg-3te] =aixfo] k(1] o] e
= 7 A Aupg Aol ARdete Aol wheh ERE
TFM< Eulerian-Eulerian 3" 2.2, DPM-> Eulerian-Lagrangian
Hor eIk o] F 7oA Zh o] AupgAals
AR FAREA o R A3 Ergun2l2]e] HEAOE
AREEIIL AT Ergun 2] o] Ao] whEojx A3 2rRTh

Mo £

1 dstfsted a2
NEL LR

* TEL : 032) 860-8652

Corresponding author E-mail: sulsaeat@nate.com

Do

*

He JUIAE AT Yov] WtEY FAE
Qojzl HolAwt 54 Z1A9) F53 AR 475
gu
sl

& & U e ARAGEs B3 A4 AS AT
7b FdE vk diEdes R.OK e
creeping/transition/turbulent regionol|l 412l CFD &4, A3, Ergun
A Aokl HudTE TSI FEATCHE
creeping(0.1 <Re <1)%3 &, transition(1 <Re <1000) 4,
turbulent(Re >1000) G el Al CFD a4} A o] & A3}
tl Ergund2}e] H]ae A& creeping oA Ergun?©]
o 22 gEAFE =390 transition P HolAE= CFD
A Ao dAstE 12v turbulent GHGelA= HlolE
2 F(Re)7}F 7Vl wet et JAHAl STkeke A7}
Uelhhs AL W3th3] Calis, T. Atmakidis, #j41<%
CFD A& 3 heAst 54 v A7E 33t
Ergun2le] CFD 4] Zstel @2 zpol7h Qlof ol oigh
Aol a3ks A7lsksith. 2y, olE A4 EFe Y
Yzt @Aell wgkeo] 9l A ] AUAUTH[4~6]

A, shxellMe o] AR 9% B At
Wol ARH L Stk AR o w 73 Y3 Ergun

o

2 o

al
H



@42 MI1ZHEY (26¢ =)

=
0z
40
ofn

A =
I glth 7Ee YRkel A9, CFD ElAS B3 AgllA
Ergun 20| 3L #lols= FollA a7t 2A LA

2 A Qo] dFH AHY FAAE T2 ARSI A
WEE siAell o] Ergun )& AMEEH] SlEiME fadel
w3 AZo] Pasit) ofo] £ AolrE 95y F| o

A5 AHgshs 9ol 3] CFD d14S 5 dHAGE o
313 Ergun 2ol AMEEE HAA digh £4S s
tt.

2. = &

21 84 29 2 =7

® Aol % ARl G Bael uhe ) A
e AW 98 PO AT 379 Reynolds
R LR

Mo
oft

lo o

o

2L

1 ok

B
N, EK

-
Y o oo
B Ut rlo o@ﬁﬁﬂro&l’_l
?il’i i
ol N
O}HOBL E
° zo ol
AOE‘Q?T v
Rl
L,
24 =2
EOI‘J{‘JP‘L =2
o
i)
o & ﬁ‘%
2 O
::,Lll"n rlo
Lo 12 o
o > 0 &
logq%’sa
fo o m
I:J_j

[o offf = ¥ o o N
o
.z
) 4 o
ofl
_\"i
(o,
offt
ofl
T
&
fru
f
(o,
ol

Fig. 1 Modelling using CATIA

Table. 1 Details of geometrical models

T -
Cylinder diameter 197
[mm]
Particle diameter 95 4
[mm]
layer 6
Number of particle 56
Bed length [mm] 1754
Inlet, Outlet length
35
[mm]
Porosity 0.796
Total length [mm] 245.4

»
3,0
%3

Fig. 2 Modelling of layer

Fig. 3 The 3D grid of modelling
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Table. 2 The result of CFD (Sphere)

Re AP [Pal

10 1.401E-3
100 2.615E-2
1000 0.801

Table. 3 The result of CFD (Cylinder)

Re 10 100 1000

Case
Casel[Pa] | 1.695E-3 | 3.528E-2 1.798
Case2[Pal | 1.652E-3 | 3.478E-2 1.643
Case3[Pal | 1.690E-3 | 3.535E-2 1.754
Ave.[Pa] | 1.679E-3 | 3.514E-2 1.732
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Re = 10
Re = 100
Re = 1000

2. T 153
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Total Presswure (Pad
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(c) Case 3.
Fig. 5 Velocity distribution at XZ-Section (Cyliner)
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Table 4. Pressure drop of Ergun equation

Re Sphere(Pa) Cylinder(Pa)

10 6.37E-4 7.96E-4
100 2. 12E-2 3.18E-2
1000 2.36 2.71

Table. 5 The ratio of pressure drop

Ergun CFD

10 125% 120%
100 117% 134%
1000 115% 216%
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