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Abstract >> Concentration fields of solid powder in a liquid fuel were quantitatively measured by a visualization
technique. The measurement system consists of a camcoder and three LCD monitors. The solid powder (glass
powder) were filled in a head tank which was installed over a main mixing tank (D x H, 310 x 370 mm). The
main mixing tank was filled with JetAl fuel oil. With a sudden opening of the upper tank by pressurized nitrogen
gas with 1.9 bar, the solid powder were poured into the JetAl oil. An impeller type agitator was being rotated
in the mixing with 700 rpm for the enhancements of mixing. Uniform visualization for the mixing flow field
was made by the light from the three LCD monitors, and the visualized images were captured by the camcoder.
The color images captured by the camcoder The color information of the captured images was decoded into three
principle colors R, G, and B to get quantitattive relations between the concentrations of the solid powder and
the colors. To get better fitting for the strong non-linearity between the concentration and the color, a neural network
which has strong fitting performances was used. Analyses on the transient mixing of the solid powders were
quantitatively made.

Key words : Solid powder-liquid fuel(2ZA4|ZEE-HA| A=), Concentration(‘g%=), Transient mixing(T= &3},
Color information(A44}7 H), Neural Network(417™), Concentration(‘g1=)

Nomenclature E : error in the output layer
H : tank height, mm
D : tank diameter, mm H : hue
I . intensity
S : saturation
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r,g,b: normalized color
v,w : connection weights
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6 ¢ error in the hidden layer
f,~v : bias

Subscripts
i, j : number of neuron
k : pattern number
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Fig. 2 Measurement system for concentration
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specific gravity 0.808 2.46
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micro range pm - 1~45

viscosity (cp) 1.313
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Fig. 5 Application of Neural Network
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Fig. 8 Images captured 1.5(s) after breaking the rupture disc
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>> agd 9 Al |y AHE] =23

at=0,33D (102.47mm)

0.9 o

Concentration (%)
S O 9O
N o

oo A

L
03 \/\\
02
i —+1(s)| #-3(s) ~+Bls) ==9(s) ~12(8)
| JSVIURUUCUIIIORIIIRREURI SESSSEEEEES SUUIOUOUIN 4. Y S

-118.5 -78.5 -38.5 1.3 413 81 1
X-axis distance (mm)

Fig. 10 Concentration distributions at horizontal line (at Y=
102.47mm) along the X-axis with time changes

102mm(0.33D), 137mm(0.44D), 175mm(0.57D) £J%]
A Q] SR MALe] st et Zutuky
AROIIA 152 £ = EE5 yehdth 424
gl & 60712] Hlo|El £ fittingslo] Hof Wl Ao=
*1 17H 3110151% ZtAo] 3.22mm Holn o] 1+
10](148mm) 2] 2.1%0] A|LbA] o
¥ TAe BrEHS & Uehdct
=3 ¢ BAZ 2|
o= yeh E?ltk Flg- B AE wyk=o]
5 ol AME AR ==
oF 0.7vol%0]Ake] 317
TS & 5 Ak WA
A &R FE7) 0.1vol%u|Tkoe. =2 v
t}. E5] 137mm(0.44D)0] L= B
o] s=7} vt Aol Fig. 8& 5319
P obea SAlo] 55 Hos $52
o] oA Y= A €+ Stk ole ¢
o oJsto] fFE wAlETe] Autd AFo

gt}

2
=
o

1S
B
50

b od
Yiore oo
N

N Ho
_[El

1T
—{n:_FE

5% 30| o] % AH137mm(0.44D)
o ofujgtey.

Fig. 102 B=0] 27} 21721 033D (Y=102.47
mm)2] 12]elx12] A1ZF WSK1, 3, 6, 9, 122)°]
2 ey W3l ekt 32 njukel o e s
BaFdAE 7|Eo® vt #2271 E=d|

al QU3



AR B AR AR O] e Ed} e B =4 685

Fitting Gaussian curve

Deviation

0 1 2 3 4 5 6 7 8 9 0 112 13
Time (5)

Fig. 11 Fitting Gaussian curve for time of steady state
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Fig. 13 Concentration distributions at vertical lines along the
Y-axis at the steady state
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