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Terminal Velocity of Fluidizing Grains in a Vertical Pipe

Tana®, Kentaro Mohri, Kazuhiko Namba and Mitsuji Monta
(Department of Agricultural Production Systems)

It is necessary to know the characteristics of grain when grain is transferred and processed.
In this research, in order to clarify the fundamental flow characteristics of grain, the flow state
in a vertical pipe was investigated. Brown rice, BB shot (pellets) “BB’s” and soybean were
fluidized by the air style. We determined minimum fluidization velocity and terminal velocity,
recorded the flow state, and observed the flow state with a video camera.

The results of the experiment were as follows:

1) Minimum fluidization wind velocities were 1.6-2.1m/s in soybean, and 1.2-1.7m/s in BB’s, and

0.6-1.1m/s in brown rice respectively.

2) A fountain state appeared in brown rice, but not in either soybean or BB’s. This might be

because of the shapes of soybean and BB’s.

3) Terminal velocity was 6.8m/s in brown rice, 9.5m/s in BB’s, and 12.2m/s in soybean respec-

tively.

Key words : grain, minimum fluidization velocity, static pressure drop, terminal velocity

il

[

BREY, BRI RFERRLC BV TR, R R,
B, HBL LOMBEZNEE T DT, TNENLDOEMK
KBOMPWREEIND I L5\, Lo L, BIFEOHS,
BT BEICHROA L 2MTOT, T -
D HIFHEENL W, YL, WL Lht S RO T
DATZ B 7% H1F, MIMERIZE HIClEICR ), Fiomh
HomEbIEFETE 5,

AR BRI, nFE e L CREEZFIAL,
Wk L et S M TAAIR 24T ) HEEERL LD &T5 8
DTH 5.

FEN LG R I JifR & 322 D AL, BRMK % K
KD &5 R REREER RO FET, ZOFERT TicH
S TEESECERMLEN, &k, G, #WXZh SicFH
ENTW DD, KEGIZHD VERKIZ DOWTIT) 3D
T, RN L D B HERKRE TRRICDOWTEIHAF )
b Twin,

448, Dk ) i LIEDBFRD Lo
WEAEL, TALEAE2%5 L, AEDNENEE,
2RI TR %38 - T X IRIT 5 0RbL3 B e v ([
ERB). 2TV bW 5 BEAREDOREDIKIETH 5. Hak
BREICKELST S L, BRAVEEMHED, DWITIIAKD
BETLLICHBLCBERIZ L) ICh D, ZNTE

BThHb, SHLICMEIKREL b L, BRIZERICE
S TIRETRIT S NS (HkJE)., Tz vwh 5 2ER%
DODRETH B, Tbb, HEEIEEE L #EEEH T
HIORIETH 2%°, FLEREETHEE, ZOMHER
12 & - TR O TRENRRBIZEALT 5V,

BRI TIE, Yoo REkEr» /X572
DIz, SHEENBRDOWEIREEIC DWW ORETL, B &
BEMT 2 HIE L T, BRI OREMLELAEGE & RigiEE
VAN

0 REREECHE

1. EBREE

AR I DL ) REBREEZHFAL 2, AR E
7 5 R AR IS IBFIE B X A (SB-452-1.313) % v
7z, BICIXERLLS 4mOEBT 7 ) o T ERERL,
EERARL & T 2RRIDTER I N D EFAMRIZ JISELE 7
> ¥ (B2290-1998) THAIAA 72, EFHMA & F400mn
EZHEAEE L, BERO L800mN E Z A% BEEL
T, A, BETHEDAWELZIT-72. T/, BEIPLE
DOFHEE TH1,200mm & L7z, AREBRICHE L 2B

Received October 1, 2002
a) Kb B AT 2IER
(Graduate School of Natural Science and Technology)



58 & i fh 3

IZHERR & RIS A2 28 B TS (JIS G 3555-1964)
PERAL, BEOBIEICIEINVE DN F T 2=
JEIE 183867 (R HIEH T 0 ~50m/ s, FIEEFH
13 —1,245~3,735 Pa) % w7z,

2. E MK

BRI & B & 2 REVRBOEILE MG T 5 72
&, RERICKE, 7'I72F v 7ERELTKRERAWE, K
T TFRIBERILKREFBESEL V4 TH D), Tk
BFRIBERBREEL X2 EBbTH D, 7IRFv 7
BRICIZEE 6o BB A MA L 72, EBMR W
BHEE2E ISR,

3. KB B

RS > (Bl 82K B % 28 BB IC T CAROBIE L 7 2
TOEE, BANHELHELL, LXK, K5, BB M
DFHEEA100g ~500 g £ T100 g D OE LI TEEE
To7z, T2, BRROANHERT LAEL 2. AM
B HDOBIE, BHRRDOADHERE T 5, BREMbIC
BT 2HIERET 2R T, RENMLEILAEE & W B %
Kdiz, ENETNDOERFKMEFIC BT 28RO HENKAEIL
5t AH A5 (V=—DCR-TRV 950) icis% | CH#E
L7z, WEPREBIZBROFIRREIC & > TRZ 225, #Hl
BT - T—ERRL 2K & BT 7274, BiRic HRE S 4,
FHEHENZEC L 2B LI LT, REEZ NS
AN DN THIEL 7.

|
!
B
%
C 800
i
=
400
Blower A/'
600
() 6113, 4pine
1000 —
Fig. 1 Outline of experimental apparatus.
Table 1 Physical properties of experimental materials
. Length of three axes (mm) Bylk density Mass of
Materials 4 |
Length Width Thickness (g/cm®)  grain (g)
Brownrice 5.23 2.94 2.04 0.924 0.021
Soybean 8.82 8.04 7.02 0.796 0.315
BB shot 6.00 0.646 0.113
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Fig. 2 Static pressure drop at the current plate.
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Fig. 3 Relation between air velocity and static pressure
drop (Brown rice).
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Fig. 4 Relation between air velocity and static pressure

drop (BB'’s).
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Fig. 5 Relation between air velocity and static pressure
drop (Soybean).
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Fig. 6 Change of static pressure drop according to grain

shape.
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Fig. 7 Fluid state of grain (After minimum fluidization velocity).
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Fig. 8 Fluid state of grain (uniform flow state).
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Fig. 9 Relation between air velocity and static pressure
drop (position of terminal velocity).
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