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THE STUDY ON THE FLOW OF SOLID-LIQUID PHASES (REPORT 5)

ON THE MEASUREMENT OF THE CONCENTRATION
DISTRIBUTION OF THE FLOW CONTAINED SOLID-
LIQUID PHASE BY THE GAMMA-RAYS PENETRATION
METHOD (ONE)

Sadaji YAMASHITA, Isami YOSHIFUKU

In the application of the gamma-rays penetration to the measurement of the distribution of
void fraction in the quiet packed column which contains solid-air and solid-water mixture, it
was derived that the correction factor B for the exponential law of attenuation was expressed
as follows, using the penetration distance t, the mixed absorption coefficient #» and intensity of

gamma ray I,
In=I.B exp(—#!nt)
where
tm=1s(1—e)+Lawe—1a

In the present experiment used 11%” gas pipe with Tokitsu sand, calcium carbonate and red
lead, the following empirical corretation were resulted :
log B=a log t, 2=a/rm==1 (for 6=0.5cm)
Combining above relation, it is possible to calculate the distribution of void fraction in a
pipe which contains mixed phase. Two kinds of error ej, ez defined between calculated and
measured values of void fraction were 6.37 and 2.61% respectively.
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iR OBE MY, RRETEIbDTHS.

TR LA 5 oD e UM A T AR sE 22 B LR T b
BIEEFFREILAZERR, B XL UER EOMEH %
WOk E oM, b, EMH, )
Ly JNSF, R, VEEE, BRI K OVINROGE RO T
CRESMALR LB 3. (374510 A29A, H
KBS, 840 AEKS THID

= 5
A RSB 254, B (em)
a :log B % log ¢ E#+D AL, B : Build up factor,
c: A HAEREE, ¢ @ SETEIREE
D : AR (em), dp : [8 RO R (cm)
e1: émeas & ccalom DIFZE, e€2:cc DIEODEAR

THREE, O » T A HIE,

I: 97y <8omE (r/hr), I : ABH Y <o i

(7/hr), Km : 21m/2.3026, k : [LHIER,
L:#iiEa(em) M: ) ¥2054 (cm),

Mo : 777 = $ER D HULHS EHORIT B3 & S Dged

(em), m: a 3t ¢ EARD AL, n: akfe EHOIRT
N BB i o BARLIRERS O 55
R : HPE (em), ¢ B HEEE (cm)

Vi iy = ROBERER (cm3),

w B ROR R (), x @ MRk O Y = i
DR E TOMfE(em), 6: 2 v F ORIE(cm)
DR, 2:a/n

P RRURE CemD),  am: BRATUREE (em 1)

D B (g/em?d), 0@ 97y = SR OB R (em? )
P 2Y vy OfEE(m), ¢() @ =V/5t

Suffix
a: 225, p:ERE s UK, weok
cal = GH5UE, calm : GRS A4

meas : JI5EfH.
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Appendix  (32) X 5 (36) kL
B)RLY
c=Aa (1)
e A id A OUTHI TR TE A N3
| g |
A—lz(l/[AD 12 22 n2 ‘ (2)
‘ Alizy Aloy vevess Alnn ||

el AJi i Aji ORINF, (4] 13 4 OfFFIRT
bH5.

DT
L‘ Aliy Alggeisess Alnt i a; |
c:‘}‘i‘ ! A/l2 Algoessnes An2 } a‘.z J (3)
‘ i A,ln AIZIL """ Alnn 1 a',; ]
er| FA/1101+A'21¢12—|—"-—I—A’man i
e || 1 |\ A'vear+ A'ssas—t+--4-A'n2an @
: T AL |[eeene-
Cn ' \\A'lna1+A,271d2+"‘+A/nnan
WE>T
C1:J/1”(A’uar}-A’maz—l-'"-{-A’nlan ------ (5
co= \'/11] (A’ 1001+ A 29a5+++ - Aln2@p) -+ 6)

—fic



84 BEREBAXZFIEBHERSE w35

o= ‘% (A'yia-+A'nag+-+-+-A'nian)

= }JW?IA'ﬁaj, (=1, 2ye+1) +reerevsmes Q)
] | =
@31 XERAT S E
T i
ci:g\ ST A 5D Ap eeeeeeeeeeninens (8)
! =1 k=1

Linaic (33) RO X5 BEMFTHINCIZRO & HE
BH5bH.

Ji DEE A G0 )
J=i DX & Aji=|A|/Ais reeereereriens (10)
X
|4 :ﬁ Ajj weeemenrresi 1D
j=1

2T (&) Kig

Ci:ﬁlc'jdtj=c’1-dzl+c’2dL2~I—-~-+c’1du (12)
j=

Fe iy
s At 3 Aol g (o
4] =1 || =
A s vt A sassatiiatucastisesss 13)

1), (12) X»EkxesF 5 (36), GBD A Th5s.
DT diy ZEEELTBYE (12 X&Y a 2K

WHTENTES. dy D dss TTEFFTSHLE
diu=1, doy=—As1/Ase, doa=1-Az1/As
d31=(Az1/Az22)(Asa/Az3) —(As1/As3)
dys=—{(Aa1/A22)(As2/ A33)+(As2/A33)}
d3z=1-+(As1/A33)+(As2/ As3)
dyy=(As1/Ass)(Asa/ Ass)+(A21/ A2z) (As2/Asa)

—(As1/Ass)—(A21/A22) (As2/ A33) (Ass/ Ass)

dya=(Asa/ A33) (Ass/ Ass) +(A21/ A22) (As2/ A33)
(Asz/As)—(Asz/Ass)—(As2/Ass) (A21/As22)
dyy=—{(Ass/Ass)+(A31/A33)(As3/Ass)
+(As2/ A33)(As3/Asn) }
dys=1+(As1/ Asa) +(As2/ Ass)+(As3/ Ass)
ds1=(Az1/ A22) (As2/ Ass)+(As1/As3) (As3/ Ass)
+(As1/ Ass)(As4/As5)+(Aa1/ A22)(As2/ Ass)
(Aus/As8)(Ass/ Ass)—(As1/ Ass) —(Aa1/ A22)
(Asa/ Asz)(Asa/ Ass)— (A21/A22) (Asa/Ass)
(Ass/ Ass)—(As1/ Asa) (Ass/ Ass) (A54/ As5)
dso=(Asz/Ass)(Ass/ Ass) +(As2/ A1) (Ass/ As5)
+(As1/A22) (Asa/ Ass) (Ass/ Ass) +(A21/A22)
(Asz/ Ass) (Ass/ As5)— (Asa/ Ass)— (A1 /A22)
(Ase/Ass)—(Asa/As3)(Asz/Ass)(As4/As5)
—(Aa1/A20)(Asa/ Azs) (Ass/Ass) (Ass/ As5)
dss=(Aus/Ass) (Ass/As5)+(As1/ A33) (As3/Ass)
(Ass/Ass) 4 (Asz/ Ass) (Ass/ Ass) (Ass/ As5)
—(As3/Ass)—(As1/A33) (As3/ Ass)—(As2/ Ass)
(As3/Ass)
dss=—{(Ass/ As5) +(As1/ Ass) (As4/ As5)+
(Asz/Ass)(Ass/ As5) 4 (Aas/ Ass) (As4/A55) }
dss=1-+(As1/ As5) +(As2/As5) +(As3/As5)+
(As4/ As5)
—flE LT n=5 THbLSEHDE XL
Ci=0i’
¢:=—0.9565 ¢,’-+1.9565 co’
c3=0.1734 ¢1’—1.9633 c2’1+2.7899 c3’
¢cy=—0.1876 ¢1'4-0.3772 c2’—3.0635 c3’+3.8739 c4
c5=—0.0077 ¢;—0.4969 c¢2’+0.7404 c3’—5.5630
cs'+6.3272 cs’



