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Turbulence Structure and Particle Distribution of Particle-Laden Turbulent Flow
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Table 1 Particle calculation parameters at Re=180

Case 7 Hm 28 4m 504m | 70 4#m
Lycopodium | Lycopodium Glass Copper
d; =dp/o (0.00035 0.0014 0.0025 | 0.0035
dp=dpRer 0.063 0.252 045 | 063
=5 0.003 0.048 065 | 450
T
Tp=1p Re; 0.54 86 117 810
Stx=p/ Tk 0.048 0.60 8.1 56
zp(ms) 0.11 1.7 19 130
pp(Kg/m3) 700 2500 8800
7 (ms) T, =8/Uy=2.3
Table 2 Particle calculation parameters at Re=644
Case 24m 7 H4m 28 #m 50 #m 70 4m
Lycopodium | Lycopodium | Lycopodium Glass Copper
dp 0.0001 0.00035 0.0014 0.0025 0.0035
dp 0.0644 0.2254 0.9016 161 2.254
Tp 0.0002 0.0025 0.042 0.4655 3.185
TP 0.13 1.6 27 300 2050
Tp 0.009 0.11 1.7 19 130
St 0.0046 0.056 0.89 10 70
Tk T, =8/Uqy=19(ms)
Table 3 Cases of calculation
Case | GS GS + GS + GS +
SGS Collision | SGS +
Re % Collision
180 © O
644 ) © © ©)
Table 4 Frequency of collisions
Case 2 4m 7 4m 28 4m 50 4m 70 ¢am
o S Lycopodium | Lycopodium | Lycopodium Glass Copper
Without 0 52 162485 2 1185682 628204
With 14 72 78257 817745 571145




53 % 1% (2001.1)

FORERE VY54 L EL SGS Bl 2 BE T AT O
FTESAEZH]L 28T, MALDA—2 AHOKR
&\ Copper, Glass, 28 um Locopodium ¥ F-H3BE ~4EFE 3
LEEICH Y, MTFOREEY — 7 EFERICH L., FFIC
ANETNVTEERA T —VIETSKA M= AK1OF —
¥ —Th5bGlas W F I RBOEREELRL TS, SGS
Wk BEBBET AL, AbM—2AHD/NHEWVTum
Locopodium #. F13F ¥ AN IChlzo TH—LROME 2L,
U LABRFIIB W THEEE DT IrRAT AER D RS
N5, BRI D SGS a7 b BHAL T 0 I25 2 5%
2ERT L L IOERPBRMENLG. Thbh, ERO
SGS B2 &6 B FOBFEESMICG R 5 HEBIA
— 7 AFORE LR TS L CEOREFEEY — 7 E% m)
THY, HIZA M—2 ZAHD/NE T um Locopodium #iF
R LTI, B CRTHEEZED 5.

LA 7V XE 644 DRLTF OFHHEESAICOWT, EH
MSGS AT EZERTAHA LG WHEOREETHS3, X4
29, LI SGS W2 bR F A~ D BT BRI
LA VAE180 DHAE LR L TH DA, FLREREA 7 —
VHNE? 7o, BEMMREON FHREREORSERIIMEKL 1/
W AXBDEE D Glass FLFTid % {, 28 um Locopodium HI
FTRONS., UL, RNAFOINETIV IR —
WIEDKHFRA = ABDPSERETLE, LAV

1 S———— s
A 3
| 7 uml dium

E> © —s—7 pm Lycopodium -
Voe N {028 um Lycogodium 1
N . -v— 50 um Glass

01 \V i --o—70 um Copper
k"\\\‘ﬁ"‘\\v ;
=g :
% Y53 58gp |
et 8 2 AASapAASAR SRR AAAL
001 £ PN S ngmﬂgmﬂf
E MVVVWWVW\‘WVWWV:
0.001 el i
1 10 y+ 100

Fig1 Distribution of particle number density at Re=180 without
SGS and without collision.
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Fig 2 Distribution of particle number density at Re=180 without
SGS but without collision.
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Fig3 Distribution of particle number density at Re=644 without
SGS and without collision.
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Fig4 Distribution of particle number density at Re=644 without
SGS but without collision.
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Fig5 Distribution of particle number density at Re=644 without
SGS and with collision.
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Fig6 Distribution of particle number density at Re=644 with SGS
and with collision.
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Fig 7 Frequency of particle collisions at Re=644
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Fig9 Instantaneous distribution of particles in the vertical channel at Re=180.
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Fig 10 Instantaneous distribution of particles on Y-Z plane, Re=644, with particles collisions.

Coherent structure of turbulence in the near-wall

Turbulence modification by particles

Fig 11 Contours of stream wise vortices at Re=180, red=+50, blue=-50.
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