BLMIREFRRT ICH I 2 BHRHAERIDEE

BT M- B
BR - HHL

#®

LARBOREICET 2671, SRSARRRTOBRMRE, 227 P AZIRBOKET, LTEAK
DARMNRL ENDELANLX—, HRBICBWTERRITXERETH 5, matERER Eo—hHike
L CHBICICA TE 2 L DICELIRIRER D S 5, SLIRIRMEIRIC (2, RBAET BB HE % EHRREL S
¥5L0, EREDLDEEEE L LD, BLURKICHERZ 52 ANOTEEELKRECT B E &
LIz, EBONMEH LR ZKRAENHRZFAL 2L DL E0H 5,

FHREICH LR, BMEEXRET LI LT CicmsnTn5, REENBEELENT 2,
LaL, ZoEHNBEMMEE, BHCET Z R 78, RREENOHIFOZ XAV —FHFHHD
M S, LT LLBIMREZ LI LDTEwEFEILNS,

AR ClE, ELIRIRERE L CHEZHY, INARAEICHRNEERICHKEL, REKREHICE
BB BV T AFERAR N ER B & L R EREE, 72 ) - 7 2 0 OBLRTTREBRKIG
FHWT, MEABBHREE RO T oo —IC LV EBREE KD D HELRAZ, LALHEODTM &
D, EBROVCHEBIREOMERE) R NS0, REKEOLIE, RERERTEL 2 iBiRD%EEH)
ZERELPIIT S0, TALIKR ML =KL ZAHRICERLZITL WML RET 22 72,

1. EREESIUERFZE

EBRFEEOMER % Fig. 1ISTT,
—EIREICR N EIREEONERRIL,
R 7@ LN~y FZ > 70QIC%E 5 NBhE
W, 7RI 7 3 > E2RTERBEOICED
WEEREAI NS, WK INLTOQ, @TH
mENn, £ 74 AREFOICIHAIEZ N
2, TALEL7L 3> BLUBEDI, RE
10mmORFEIEIL E = — W BINEEFFHE (50X
40) TTRA b+ 7 3> LEREEIE, ELAIRIME

. Liquid feed tank 2. Liquid circulation pump
. Flow valve 4. Bypath valve 5. Orifice meter
. Manometer for prssure loss measurement

=L > > - loa® A= 7+ . Temparature controler 8. N, tank 9. Vent
12&‘:&%0),‘&)& f_C\_Zﬁé ﬂé L%ﬂ:fz@ ]\ 10. Head tank 11. Calming p]até 12. Pre-section
- . 9 = . 13. Test section 14. Traversing part 15. Recoder
7N X%E BENDT b, ER ON& N L Wﬁ%ﬁ 16. Duct for visional experiment
BEIc > Twa, BIESOFEMX % Fig. 2 Fig.1 Schematic diagram of experimental apparatus

ICY . BIEEESRICIZ= 4 LB (17X
450X 2 )B L U HEMENREGIIE R O = » 7 LB (10X450), & 512 ZF okl ic BATERIE
MBS SEMA S5 mEfRIC20BED TN T3,



i

kF T EH30% 1979

BHRIGI &) L 3 RABRMED 7250 T —
AW % Fig 3107, RAEAEB2 720 e
Bl BRI —EEE0.28V AT 7, IR, e e
B % it B AL, W e iR e

Ni Cthd

x\

TRECRIRL, FHEE%E LSS - ThE I
I HFEERDH D, SSICERNEBEIZ, B

FiESR 2@ L 2%, ERSERICANZ SIS ) st et
ML C B AEL K, FHRBREELE
SRRSO ZRTFHEL D LIRS 2K
5, KBETE, BRERVFEFICHITHS
ONEMEFTICHICERZRL I s vy,
2T, BIEICIETRTRY— L PRz A
SN FEReAFRICEEZE,

EERIZ, REK 1 A2 BBICEKE L 25AR
PR B R e, STWIG ), WOE, ELhsRE oA %
RiEARDZES 358 (D,=3,5,7) &L
ENLDHBIZOWTHANSL, T RERLERAVEE, By F2%%& (P/D,=5,7,10)
b2, BFEBEBREA~ORE L TR EROFR & LK, RT3,

Y
e

'
I
OC.Filter ”C Anp. g witiplier  Ave. circuit

Fig. 3 Electric circuit for measurement of fluctuatio

2. BEWEEORE

WHEBERE O BIEIZIE Table. 11T IR Experimental Condition.

WEREL, ¥HE Wﬁthﬁ&/ 5 % F KsFe(CN)s 0.01 mol/1
Vv, RIEFET 72 ) —7 20 T b Ao Ky,Fe(CN)¢ 0.01 mol1/1
RACRTADEMRICE 2 gg?ﬂtion Temp. ‘ 30 Tgl/]
Fe(CN); +e Fe(CN); (Fefi) Density 1.0816 g/cm?

Fe(CN)g Fe(CN); +e (i) Viscosity 0.0124 poise
RERESRGT CHLNBRAERL D HEME
BFRUIR (1) TR 5 41, BEF WG 7,03 Table. 1
BREFERPHEOBAN (2) TERT L &2 TE S,

_ 3
k= neFFACs

7, = 35505X107"

PETE (2)
Fidp L OELNE X A, Fig 2imd LERER 70— 72U ERNcmiT 5 &, BRAEEIR
3 EE 2 XTI 2HENOEET L EEmE I Y B, ZoBRRITKICRIFETERLEN
60

i=a+ BVu (3)
72770, o BIIEMMOMA, BERIEHK, KXZICL-TELIZEHTHELD, HoLHr O f %
BEL TB2LT T L LT, £, HIUSEN L EDRELENH 23546, THRT Y 13 FH#H



BT - & - R - RE L EURIRERE SIS 51 2 BEMRE L RN DEE)

B ulllbXThEwed 5L, JIoHT2BREH L [ & THUFRADPWIELT 5,

y= (4)
> CR(3)BLUR(4) 5

f%?:zézé— (5)
PR B,

3. RRBERBIUER

3.1 H—ELRREREHICE T2 RABHERE s o 50 o e e
ELIMRERNDE L 3TEE L Re B2/ X7 4 =5 0T o ke - &9
E L TR ENRE A Ko, FEFEmTH AT 1
EE DT 2 b BLRERT AL L 2HBERED g°r 1
BN Sh,/ Sh, THBIT 2 & Fig.dn k5 1c% ) P
%, BEREOEML Sh/ Sh, 13 Re Bz £ 1) RS
LWERNE L 27, (EREH OB T R TR P
x/ Dphi5~8NDfiiE THRAELFELNDL Z &H° x/op [ -]

fig.4 local transfer coefficient

b b, ZTOWEMIIE 3AEITERICL L S,

COMAOHEELE L UL, [ CEERENDEBERICAAL OREZECL T30, BIEDERD
SEEREIANDRAAE U B TOELRBEANKRE S L B 2 0 H L LMD, F72Re 37000 BT
DL DL D BMEASTRICT N T E00E, 13 CEEERBANE COETERE VNS Wize, HER
AR TOREH RN DEEHEH NS nzH & EZ L b,

3.2 REMMIEN <. W T T

Re$i# <7 4—2 &L, FRETOMEE DL . O/AZ;Q:
o/, CHBL 28R Fig. 5ThH 2, 2RI N gé o e ®
BT/ hAOMEERL T 2013, Rk ST %G
WAOKRZOBFII BV TR REL, % aop 8 \i\\@-ﬁ’a S
DIHBERIZ IS FA AT 52 & 2&DLT ' areosn |
Wb, IOZ i, BERIEORRENATI © T
DHIHED DH B 7T TEDEAIE bH 5%

Y, Fig. 613 NBAHILERNIEREZ RN
IEHL»TH D,

SEBmTHEEDNLT /13, /D=4~ 6
TH/AMER R L D ETHELNEAKELY,
ThUbbLEREIE( L - TnDbZERLLT
W3, —HREERFARFICE N, BROREE
Tr=0t% b LA EIx/D,=—1.5,2.5,6.5
~8.5M3 x T TA LN, FIZ x/D,=6.5~8.5
SRR S DT CBER DB~ F S LU0 B,




BIAFT HEHE30% 1979

TR, HBEDBBMWEE L S LERMRNDLZDEIHL THWEDT, /D —HICRET L L
I3 TEL W
Fig. 613, D,=22mm, H/D,=8.18, Re=8319, > x v Z—dE=1/8DEH T L 2L N TH
3, i kg, RERERCECTECHL 2N /D=7 TBEICFBL T35, /218
EEREZICBIT2RRNKREZ LB LD TES,
3.3 EREESH
FRERICK L, x/ Do 2HEMEEL BT

77l (z=0)CLFR 70— 78l E y ” {’\\ e

MHC b 73— 2 L TR (5 )Ic &) ELisas 2 8 S P N

ML, Fig 2 1omL 72 LEREEE, « i) L I e e I e

DEBEE L DHTEC, v, 0 12 LEEE Sop A ek

D, BT, w XL T I ERE I WS ° A__/-R——KQ e S e
WL T SIEHRLEE BV Th ) & 0 5 10 s 20

P = a x/0p [ -1 DOp=5 H/Dp=28.0
b‘if})é <E %% Z_ %) ty f;ﬂf")*l_z_jréjﬂﬁﬁ fig.7 turbulent intensity with Reynold's no.

DTS TUITIT = 0P+ v+ w? Ikt
FIL-BETRTEELLND, o TR(5) LY ENEEZVE 1w RO LND, Fig. TI2B VTS
7 L HLERY/H=0.5 L BEELARE Y/H=0.025 TOEREE S/ 21T, ZORICEWTY/H=0.5
TIRII & A CELFSRENE LA A LNT, Y/H=0.025Tld x/ D,=5~8F L bb, X Hikr 75
TLEDAETIRBE I RKEL Y, FORGRICHDLL Tw{, RKEXRLME,»LE 2 5L
ZoRI, BFREEREOEINL Sk SheDZ N ERIBENF 27 T b

3.4 ERREFABORABEFRE

ELR AR o B ArfsghiRtiz, 2o+, &%
EOEIZ &) 2 EF IR ERB O FENIKED AL
3%, Fig. 813, EHRERICOFBREHLLL YL A
b sl D 79—y —2 2 Z N EFNDP/ D, I
HLHIGEELZLDTH S,

P/ D,=10T\Z, x/ D,=5~6f}x T
HAMRRE N, ZofhE CR|E N ORNLL

p/0p=7, Re = 3772

I 2 Re = 8319
KEL, DFDELFHEE A K E CFHEEE D §o Re 215644
RKad b E8BbNs, ZZ2Tl3E Y F0f%

/_-_j_ VO N ON
BRBADREII KON T I T 5 LRI

ROIRERD TR/ £ TIIRBIZHEREHF%

LTwa&, fREEfK%E 1 WEMICEREL 72356

EEUMIE ZRY, P/Dy=7Tl3, ROREERFHIZMHAESA DY, ZOfHE THERE ORI
wKEL D, P/D,=5TlI, REERELFDRNDEEDMIFE SIET 2 HISKORERD B B 7120, th
ROEFREATKRBICKES Lo TV E, BRALELMDIDWHRHEL ) T 50ET, HEHE
Bommit b BERMMO—g %2 72 &) ROBERFHTRRE 45, LOEMOEAIL, FL THI
DZHEL) LAZ 0,

fig.3 local transfer coefficient among promoters

%

THENEEE S R EAICELRIRER A EE, BREAEALS S Z HI2 LY, BEiREs



HT - oml - ER - RE O ALRRE AR TTIC BT 2 RERE L A D%

T 2EKEEZREHT 5 2 HIWE L TERRZITL S 12,

ERIY, 71 -7z uDBELEIT
&A%Sw%hfibLtoifiﬁftmm% REFH—HEELTT L IHIC
1T KDL WkEREH,

HB—ELREERNGE, RERE I BT 2BEMRENML Sh/ Shlt, ./ D,=5~8 Tk
Refofghme & LICHAP L 1IC#hET 5,
BT BTG O « /T0d, x/ Di=4~6THUIMEZRL 2/ D,=6.5
G FEETx/ Dy=—1.5, 25N 2 »AFIC L &

"
1.

kﬁ%TL%m1i3Fﬁﬁf%0
. IRERIEH IS
~%51ﬁ%5ﬁﬁuéhé ZFDIIH, iBIC X B

AEDTFHET B,

3. AL, (3 CEEERMRUDITKREC 2 /D=

L fRERFRINMEIZED

. LR IR 2 B W2 35A, P/ D,=10TIZHEMIC
L,P/mf7fiﬁ%éﬁ%@ﬁﬁ%@%tUif%étb,%ﬁﬁﬁfﬁﬁ%ﬁﬁﬁk%%

TCREM G & F W,

S5~8THRAMEZINL, % DIKAELHIEREE LD

1 fEfe R & 728

WEMERE L BIE L, BEIREOEED

LTw3, P/D,=5 TliEaKonnttls, BFBEMmMo—&s7285,

LEnZzZ & kY, BEMREEEDHIE L L T,
FRERHDIEC TLELRBEDI KRE WE Z A TR ZNMEN RSN L Z L » b,

LIKGEIFNLDEEZ LD,

e T Tmabbax

ol

ne ,

8

N R ™ R

£ A

i
cu

Jo

surface area of mass transfer

. concentration

molecular diffusivity

diameter of turbulence promotor

; diameter of electrode

Faraday constant =9.652X10"
height of duct

electrical current

mass transfer coefficient
valence charge of an ion
pitch of promotors

Reynolds number

Sherwood number

; velocity in x direction

velocity in y direction

; velocity in z direction

; distance from turbulence promotor

experimental constant

; experimental constant
, Vviscosity

; shear stress

EIR AT CELIGREDRE VW E ZAH THETH Y

(em?®)
(g-mole/cm®)
(em®/sec)
(ecm)

(cm)
(coulm./g-equiv.]
(cm)

(amp.)
(ecm/sec)
(=)

(em)

(-]

(=]
(cm/sec)
(em/sec)

(cm/sec)

(em)

(=)
(amp-sec”cm™?)
(g/cm-sec)
(g/cm-sec’)

Rt ERE

AL CE N

FEEIIBLIAGR LS &



B}

L RF LI ES30% 1979

GRF

o . a smoothed duct

b ; bulk

w , wall
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Transfer Coefficients and Flow Behaviour in Back of

Turbulence Promotors

Hisashi Miyashita, Akira Takayanagi
Yutaka Shiomi, Yasuaki Tsukada

The purpose of this paper is to study the local transfer coefficients between fluid
and wall surface and the flow behaviours in back of turbulence promotors in a rectan-
gular channel and then to discuss the mechanism for the improvement of the transfer
coefficients.

The transfer coefficients, the shear stress and the turbulent intensity have been
obtained by using the electrochemical method of the redox system under the diffusion
control and the flow behaviours have been observed by using the aluminum tracer
method.

The results of the transfer coefficients and the shear stresses with turbulence
promotors were compared with those without promotors, as Sh/Sh,, 7/7,. They were
graphically correlated with the diameter, the pitch of the promotor and flow Reynolds
number. The turbulence intensities near the wall surface were also correlated with
those parameters. These results agreed reasonably with the observation of aluminum
tracer method. It was found that the improvement of transfer coefficients in back of

the turbulence promotors depends on the turbulent intensity near the wall surface.
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