W32 % B S5 W /-SR-S 3 Vol. 32, No.5
2000 £ 9 A ACTA MECHANICA SINICA Sep., 2000

B EER il E /8 bk sh A
PARLRE 5>t VY

ANxE HER
(HERZRAFETFRM, LR 100080)

RE MABRASHHIMNEER, ERTHERME TR LAY BEFBEN. P A
R RS YT RBE, UL B AR 1R B0 K 3h 3R SRR AR VAR X AR BE A, LESR T RTALRIE AR A S A

FERR TR AP ERE A (B nyv,” = BH) MATTER.
XEIE - B THE, MOt ERELR, WEhIRR SR, SR E S

i

5

WORORIE£F (RUAR SR AUHE) 7008 B R A R ) ish, M MBAE M, F4 KR,
ORIV BE OB ) T, BDAS ) 4076 B W R, O AL B e A0 EE P B0 s R 3 o
— 1

KB, Foll) ML T R B — R FE A, ERAD
VORI OV S T AR MWIEAEIE R, FoA RRE, EARINERE A O, $5HIBTA A J 1
MK 0; TEULY MKW A R, BRI AR A 50 K ah 3 AR 10 FE SRAE LA, ISR RE RS 5,
M, EER RS, EDVBUR MOBERE n 54K IS B A 1 0,7 R (npv)%) A
—RRAY BN W SHTRRE SRHARER. A4RREN, FERIRLEsE, %E
EBINA T, &R R A RS R B, W B R B B M S RS, R
BOWRBE AT BN, R BT B, TS RIE, AR MK 5h 3 R B — R
%, WHEREAENERBE.

AR BB OERY, KB E TR ERE, £RAT RN R RGN
BB, FIRBOEE MR AR ERR, W T B, WA G A, R SRk B A3 R
TR B A IR BE M, TESE T nypv,” = BB AT R, SXHBL, RIE KR4 R Bk
0y 0 RE B P66 .

1 RBERGERMNES X

1.1 RBEE
REHEEWA 1 frn. REEBENENRBERE RHT, FFK 100cm, BBE X
1.5cmx3.0cm. EHFHE —NNKH, HARENHRASY, R8RSR H KR KRS e
1999-04- 02 W39 —F, 1999-05-31 dir S5 i H.
1) BHE B REFE4A (19672065) M RB S ik SR & amE.
2) WP 2T ARSI TR




5 W XK % - 08 B UL v 90 G A Bk o o A O 7R B A 553

RBREY. WHNFEWBEARE —KEES, ARG T LEMEIENEBERE. HEADAANDOR
K, FENMRARERRLS BTN, WEKELHERE#KD 67.5cm 4. W&
Wi R AR R A E WA 2 iR,

down pipe -—-

o
{ H— water How
tiel 2l flow control l_
particle —"'7.'.1 . value
experimental ~— [} measunng B = 15mm
.1 | point .
duct s fluid
B vessel ,
=0 ﬁ L =30mm
il .
.t laser beam g
7y :
ey AR
up pipe )
/ pump
23T N M2 EHE AR T R R E
1 OARSE el Fig.2 The inner dimensions of duct
Fig.1 Schematic view of experimental set-up section and the coordinate system

1.2 MBHE

I S FE WK 2 3 W 4 A B TR, TR B B — AP A0 T 000 45 R UL B B AR X Y
A, SR T — O VR 1 O BB R (A . R Rl — o O £ 3
HRBARBIE SR ER LR (AFEFHE SRS, SRS, 505 A SR )
HiRE. MBS — R AR RS, TETH SRR EGEBEE  He-Ne BORBIHERY
12mW; SOEHZ 2.2 (597K, 2P IR AN 8.36°. B4 MM L7 F/NO=16, 41l
BHZN 0.15mm. M - FREHB R K = 230.2kHs/ms™. HTFARKE R EFBRE,
BT LA, 005 B 40 R R T 7 1 43 0 s 0 i

AR AT R - MR A R RIE, HUEE R R SR (3] RACET 34 O R
B N 6um (RN B RITHBRBIK (5 E B, KRBT (LU AR OR) M R AT S it
T 78 3 7K B T 3 TR T8 T R Eh R S 4K B MR BB (0 B AR AR EE 50 um L E
PR, o 50 pm DA SR T (UL FRROY TI0RL) SEREEAT S0, T 78 B0 i 34 5 B A P4
SRS E R, ALRIAGKARELSETE, LR AT 6um 5 50 um 2 il (95
B, REMAERBARN 3 pum RS,

B T I 2 RO R T SR RO TE 4R (B 78 A R P A M S 0 ), B, PR
T SR T (OB BIBURL) 002 BRI T R 0 IR B R R, SR — IR, MIEA
SA AP, XMRERTHEE T SHTRKSEE Ve 2 8 o/V ) MEH (LE
1), Ko AT AV w? Rl TR B g A S R G BIRI0IRE. A T R KR
W, M IE oV o? REX.

o F U <, B SR AN X A, FRHET WK RGBTV o 4K R,
FPbL, SR u b SUE RN, TTAKR. TRy, PHEET LTEFE, BHA
2 T O S 1 K R 3 ARV 0 B TR MM BB 2E. A T SR — A,
B R U T R i



554 i} £ # H 2000 & & 32 %
x 1
Table 1
w/ vV w? >5 3 2 15 1.2 1.0
(Aw)) W 0 0.00025 0.0085 0.039 0.093 0.17
AV w2/ V w'? 0 0.0046  0.068  0.179 028  0.36
« B Co MGy B zoy PRI S WM = 2B 9 M
(—0) BIBATTI,  wo Al wy S BURA G G 1
, BIESHE (B RE 3), w)® Fwy® BXFAT5H Ik
' N - B BE R KT 18, AR B
A v? = ———[1—17E Tyt — 2 cony]
oty 2sin*9 " b T
HTH G F1 G FRTHEE D, Ml © 578
M3 AR RRER W w R~ E R, WERE K T X B A b ik s
Fig.3 Sketch of the veloiity vectors f}%ﬂ‘]ﬁ}ﬁ*&, E]lﬂ:, we F wy Eﬂfﬂﬁﬁﬂgm%} iR

AN, AR LA Vo 5, BN G R
Co J7 W WO IK S A BE R A A w,? R wl®, R E SR BB KB R T 4 0. R IR
9 = 60°. L+ ARATRETAL, WP T WAANT, AR, REmATRE, CTEH®
B35 ATk S0 1 T A 0 4 DTN S, P A T 1SR ) A S A £ 4 B A B

2 REHER

I I A I OB BRI BE pp, = 2650kg/m®, HAE d A 0.125~ 0.20 mm, ik i 4K F1 40 %1
a 254 0.8 x 1073, [ 4~ [ 11 4 H — 41K Reynolds #) 4 7600 #5525 2.

P 4 AU 5 2350 A 7K U B0 RSO B 1) R ) S BT A o0 A, TR 6 R 7 4 S A A U 1 R B B
0 1) Uk sh B RE A T AR B 4 A, B 8 R 9 43 i A 2K VA B R T O R sl B O B AR
{04, B 10 0N BY RO R BE (AAXHE) AT, IS IR BE T, (y) R ) ik Bh i B 1y
FARA A\ 0 (), TRAR mpul%(y) 4, W 1L,

0.3 0.8
0.¢ d,d’f’ooo Teteee °q 0.6} © eoee0eCRa,, °
o °
N o N — f/ \\
I
é 0.4 f \ L o0dpe o
S e Z b 4
- b o =
a =
0.2 0.2
0.0 . — - e 0.0 = : . - - ,
0.0 0.2 0.4 0.6 0.3 1.0 0.0 0.2 0.4 0.6 0.8 1.0
y/L y/L

B 5 SBURLRE 0 B R 4 A

Fig.5 Everaged velocity distribution of particles
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Fig.10 Relative concentration distribution of particles

B 7 BULRE B ) BK B SR B 5

Fig.7 Distribution of longitudinal f::civation intensity

of particles

010 = -~ — - T
- 0.08 ;e ,
z . o
= e o
~_00s] ° o
I:I.; S0 0 o ol
= ° e, %04, ©g%%0°
0.041 ° ©,0%, ¢
0.02 % — - . — i
0.0 0.2 0.4 0.6 0.8 1.0
y/L

B9 RBURLBE HBE 17 B Zh SR EE S0 A

Fig.9 Distribution of transverse fluctuation intensity of
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DISTRIBUTIONS OF THE FLUCTUATIONS OF EACH PHASE
AND THE PATICLE CONCENTRATION OF LIQUID-SOLID
FLOW IN A VERTICALLY SET DUCT V

Liu Dayou Lu Zhanmin
(Institute of Mechanics, Cninese Academy of Sciences, Beijing 100080, China)

Abstract The distribution of particle phase concentration in two-phase flows in a vertically set
duct can be studied by using two-fluid model or diffusion model. The same result “n ;Z’E =constant”
is deduced from both models. ,

In the two-fluid model, the principle of force ejuilibriura is appliad vYor each phase. In a steady
fully developed pipe flow the inertisi forca is zero and there are no other external force on particle
phase along the transvzise direction besices the particle partial pressure caused by the fluctuation
of particles, so a zero g:adient of particle pressure, i.e. m,n,v'2, =constant, can be resulted from
the momentum equation.

In the diffusion model, the concentration distribution is determined by diffusion process.
For an steady fully developed pipe flow, an equilibrium among the diffusions caused by various
diffusion potentials is reached. There are two main diffusion potential: concentration gradient and

fluctuation intensity gradient of particles. The equilibrium between the two diffusion potentials
1 On, 1 Ov?
means — _
np Oy v;} Ay
deduced.

Using two-phase velocity separation technique of LDV, the distributions of averaged velocity,

= 0. Then the same result as in two-fluid model “n,v;? =constant” is

the steamwise and traverse fluctuation velocities of each phase and the relative concentration of
particles in a liquid-solid concurrent upward flow in a vertically set duct are completed. It is con-
firmed that the traverse concentration distribution of particles in fully developed sections depends

mainly on the distribution of the intensity of traverse fluctuation and that “anE =constant”.

Key words liquid-solid flow, distribution of fluctuation intensity, distribution of paticle concen-

tration
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