B2 % B 6 M ¥ ¥ #K Vol. 26, No.6

1994 & 11 A ACTA MECHANICA SINICA Nov., 1994

gﬁﬁﬁﬁﬁbw_\' Vﬂ*ﬁumﬁﬂﬂﬁ
%h%ﬂﬁ Rt

%k f# S. Nieh

(HHERETRA%F, 15 100084) (EEREBAEIMTEER)

BB M HEREEYLPUE A, JF S — R BT A% Reynolds [ RIS &, AHHRIE
B R BERR G P SR BE I U - [ AR O 3hisAT T BRI BB T SRR A IS AR
M B ARUR B A IP SRR, TERERGeY M M SREE I M, SMRERH L
BN BE B, BOR A Rt e, A - AR D R S B K

KME T - EPARRS), REERAR S, BORBEVIPUESR, B

51

o

SRBEH L - B AR B 2 AFAE T & FMRGE B 1l gy i 8,
AR E SR AL o R SRR G, SRS R PR S B R0, S5 R e B 10,

X SRBE TS - AR ST RS A A B R Y T T
FORAHBO R, SO (3] 2 BUR M A REDR R B BE1T T R RAEY. RAX
HBEUAT T BN RERE, HATERERRES S, &0 8017
SSBR - BFAAHRECH R EE. RSN R ARBAIET N, B AT
Z X TR TrHAL O AL T R 2 LR Y A AR B P R (U SR U
SR BT S P 2 B B C IR, R A R EF R & NEETHE
PRBEH T, X BARW SERRFOLRFE. FIB R B BT 2 S Bt B B ik, ﬁ
FEOLPLE SRR, AT LA[R] I 2% e BURL TR S8 TE iR R 35 o 2 st 34 004 1 R A B D R
%%@ﬁ%@%%%ﬁ#ﬁﬁ@,H%%EL&MT%EE@%%EMW,Eﬁ%
MR - B PAR R SRR S 2 TR A 1.

AR CE G B R TR BRr (N B 1) BB R FISEE TR, R BURBE ML EE
TRRUBT 5T I BEAR PR AP 38 B8 I R R 390 ORI B i 25 () 43 A 3, O IR E MR B B B
AR AR YE. SUCEE, X RELBUE R A BB RS IR AT T B0, LS
L0 BE L L E AR R S A SR E I LK - B AR R B ik

1 HEE

P BESR DA PN SR E i L - [ P A AL sh #E R 88 1 BT A Sh Y K BB 4 RS T B
YERXS PR, PRI AR SR FR B A AL AR R R B S 1 1R P P P AR B A B . XA
1993-09-17 B &Y, 1994-01-20 W H| BT




658 ]

+HE

(1994 4F) % 26 &

ﬁ Particle
v Hopper
Particle
>
Feeder High

Secont _}

Air

j Test
‘LChambet

b

LS

Flowmeter —

Dust
Collector

A

( Middle
Secondary
Air

k
(

Primary
Air

Low
Secondary
Air

Blower

")

W RS SRR AR

I'ig.1 Cold flow test system of the vortex combustor
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SIMULATION OF THE STRONGLY SWIRLING
GAS-PARTICLE TURBULENT FLOW BY
STOCHASTIC TRAJECTORY MODEL

Zhang Jian
(Department of Engineering Mechanics, Tsinghua University, Beijing 100084, China )

S. Nieh
(Department of Mechanical Engineering, The Catholic University
of America, Washington, DC 200064, USA )

Abstract The particle stochastic trajectory model, integrating with a new version algebraic
Reynolds stress model, was employed to numerically simulate the strongly swirling gas-
particle turbulent flow in a novel vortex combustor (VC). The calculated distributions of the
particle density and tangential mass flux agree with the measured test data. The simulation
results elucidate the following features of the VC gas-particle flow: peak values of the particle
density occurring near the combustor outer wall, prolonged particle residence time, and large

gas-particle slip velocity.

Key words gas-particle flow, strongly swirling turbulent flow, paiticle stochastic teajecicry

model, numerical simulation



