AR Y B 27T A6E, pp. 813820, 2008 813

DAY B4 o FFEAN LufAe) FFAE
oE AN R

o

- 5 > k2
HME -ol&7" oA =5
(200241 129 129 R, 2003 39 209 AAER)

A Theoretical Approach on the Turbulence Intensity of the Carrier
Fluid in Two-phase Particle-laden Flows

Seyun Kim, Chung Gu Lee and Kye Bock Lee

Key Words: Particle-Laden({% 2+ 5. Velocity Gradient(£:3% i 1ll), Wake(5%), Turbulence
Intensity(HF 712). Turbulence Modulation(¥H5 57 2] 4%)

Abstract

The purpose of this research is to develop the model of turbulence modulation due o the presence
of particles in various types of panticle-laden flows. Available experimental data are surveyed and the
dependence of tubulence modulation of carricr-phase on panicle size, concentration and. particle
Reynolds number ar¢ esamined. This study takes into account the effect of wake produced by particle.
the drag between phases and the velocity gradient in the wake to estimate the production of turbulence.
The model of turbulence modulation using the mixing length theory under the assumption of
equilibrium flow is proposed. Numerical results show that the model is successful in predicting the
characteristics of the particle-laden in various flow conditions both qualitatively and quantitatively.
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- Geometry Particle diameter . .
Ist Author Geometry e R T Measured data Note
widthimm) {m}
Matumoto!{ 19783 vertical pipe 26 TR A U & Re= 12000, 21000
Re= 134000
074 jzonta Ty %7 w2 107 A /‘! ™
Peskin(1974 horizental pipe ) 107 U V,owy. u calidated @
Boothroyd{ 1967 vertical pipe 0K, 76,2 0-40 UV, u v a Re= 35000, K0000
. o - § = 35000, HHN0,
Boothrovd 1966 vertical pipe 04, BLE TS 30 _,f: dp 0000, ,1(;}£)()'I3
Leet 1962} vertical pipe 418 100,200 400,800 UV, g, 1
. . - e - Fe= 16000, -
Feup 198 vertical pipe 305 SARH0L 1450270 (72N > Ups U 000, 3 HXJ()
Elghobashi{ 198 vertical jet 20 50,200 U Vg, e, us;
Durst 1982 vertical pipe L% 100200, 00500 U, Viup u
Kithick( 1094} vertical chanmel 40 0.70,90 UV, w0 wg Re= %00
Girshovich( 10823 vertical jet 34 45458067 IV«
Levy (1081 vertical jet 15 215.400,540,725, 1060 UV, uy, u Re=20000
Morikawa{19665 horizomal pipe 52 B V,a dp
Wangi 1987} vertical pipe 8715 bbby flow Voa
Suntlu7m vertical jet 5.8 10 U, uy, u, Re = 8800, 9300
Theofanous(1 982} vertical pipe 57 000 U, wy. hubbly flow
Sato(1906) vertical channel 30 340, 460, 504 U V,ouy u Re«5000
. -~ A 2300, KIG00.
Tashiro{ 2001} horizontal pipe i 85, 4Rk UV, ouy, u, Ap Re l‘i(_ 000
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