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Numerical Analysis of Particulate Jet Generated by Free Falling Particles

Tomomi UCHIYAMA?*? and Yoshinobu KITANO

Lo Center for Information Media Studies, Nagoya University,
Furo-cho, Chikusa-ku, Nagoya-shi, Aichi, 464-8603 Japan

This paper is concerned with the numerical analysis of particulate jet generated by solid
particles falling from a slit orifice into an unbounded quiescent air. A two-dimensional vortex
method, proposed for the simulation of particle-laden free turbulent flow in prior papers, is employed
for the analysis. The falling particles induce complicated air jet involving large-scale eddies around
the jet. The air takes its maximum velocity at the center line of the jet. The particle velocity is
higher than the free falling velocity of a single particle. The effects of the diameter and density of
the particle on the velocity distributions of the air and particle are investigated. The entrained air
flow rate is favorably compared with the value predicted by an analytical model.
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Fig.13 Variation of entrained air flow rate
(d =400 pm)

5B @or DEA(M ) #RMLT, Qi3 x DRI &
BICHET, 72720, d OBEBIZITI AR Sz,
12 FOEBRIEERBIRER 2 R/AN_FBEBL 2 b D
TH D, d=300, 500 pm D x =600 mm O 5K F
E, QRIEIFEMRTESIN S, r2600mm TCOEE
2o DOREBIBEEORELIANCLZbDEHEZBN
5, 12 12iZ, Single particle model® ¥ X Uf Mas-
sive particle model® 2 & 2 FHIER L HIEL TH
3. REEHRERE, d=500 um O S O £=800 mm
%[k %, Massive particle model O FHIE & 131F—3
LT\ %, Massive particle model i%, d D& @’E%
RBTER\Y, KN CEBLNRFOEEO L ST
AFHENCIEDL D Z &g { ERHCETTL D LR
ELLETANDIDEEZONS, BB, BEs>W D
EERE R X Single particle model & O—E B RFT
HHD, AV 7 4 AROBECIC L B b D LRSS h
5.

1313, pp=1295, 5180 kg/m?® O K F iz 5 ¥ %
QLxDEMF{ERT., LKL, d=400pm D & E D
BRTHD, QB DML EHITHL, op A

BEIEEERT TS, WFnm o, KHLTH Q131
WERTEMS N, ZOEEIEZ 2O FHE T VO
REIL—HL T3, 2B, FROBHELHETES
7z @ ¥ Massive particle model O-FHI{E & iZiz—
BLTWw3,

(3) KTFOETEE dp: 13, x B/NSVLEETI
FIEZESRC BT BB TOEHEE TEE usp & —
T2, Lo, a7 & usp LDV EL 2B, 28
K[OTREHEHNIE L, 2O TR L TRFH 5
HICET T 5:0ThH5, dBLU 0p BT & @p:
E Uusp EDENNE LR D,

(4) BAAZELZRE QI3 x DEINE & bz ki
B0, 0p BT EETT 2.

(5) EWDBEMFMHTHES Iz QiF, Massive
particle model O FHIE & iZIZ—FT 5.
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