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The second-order reactive diffusion field (R+B — S) in the liquid grid-turbulence has been investigated experimentally. For the three
cases of the mesh Reynolds number Reps =700, 800 and 900, the concentrations of all the species (R, B and S) have heen measured
simultaneously by the combined technique of the light absorption spectrometric method and the conserved scalar theory. To make the
effect of turbulence clearer, the new nondimensional convection time is suggested, and then the downstream variations of concentration
statistics have been considered on the basis of this new convectional time. It is found that as Reyr becomes smaller (as the Damkohler
number approaches to 1 more quickly) the effect of turbulence on the chemical reaction becomes larger. The relaxation processes of the
concentration p.df. (probability density function) for species R, B and S have been also examined, and it is shown that the p.d f. profiles
of all the species approach to the Gaussian distribution in the downstream direction.
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Fig.1: Experimental apparatus and Coordinate system.
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Fig.2: Downstream variations of intensity of tubulence.

32 MRTAREHOZEA ,
S L DRI OB ARG T S0, T 2Tt
TERIND BHC R ¢ ZEATD.

Sde U [T e
£ = = —dx 2
s / VB / e (2)

0

{1

[
f‘:\

3
k= —u? (3)
>
dk

Loyt !
{ dx ()

% Rea 10602 € O RBUILFO@Y Th 5.
Rear = 900 € = 0.874(In {I —1n 10) (5)
Rey =800 €= 0.802(In % —1n10) (6)
Rey =700 € = 0.635(In «1'7 —n 10) (7)

NI | -El ectronic Library Service



Japan Society of Fluid Mechanics

A 4 Rey=800 02 . ' l————— T
® O Re,=700 -
Q (]
0.2 —7m@™mm————+———T—+—— L‘?’ .f st e & 09 [T & .‘o °a 2s i
a® AL 4 ~ L) AA‘....
™ ~ n NSy A 00
= .ll‘A.‘ > 01 l.. argee 1 < 4a
[ ] [ ] 0 8,_ -
2 L™ L - o ©
'
g e
~ 001 eo - 0 + t 0.7 — :
& o % oo ,TpoP 4 0'0? a Oo,g ]
~ Saga 3 00 AR ADREAAAAAAAAM o 8 o0 P o DWAAA“M J
= @ % - 0.02 © © 0 0 90 0¢0000°2°° [: ’ ° © 09 00 444000000°
060 0 5 W 1 =002k :
>~ >~
) . 0.01 - 0.01} .
0 05 1 15 . ) ) .
g 0 G 1 1.5 0 0.5 1 1.5
Fig.3: The mean concentration and r.m.s. fluctuation of species R, S and B vs. the nondimensional convection time €.
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Fig.4: Flatness factor vs. €. Fig.5: Skewness vs. €. Fig.6: Damkohler number vs. €.
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