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Combustion Characteristics of Al powder with Water
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ABSTRACT

The basic study for combustion characteristics of micron-sized aluminum powder with water
suspension was carried out. Under atmospheric pressure, the combustion characteristics of aluminum
powder with water suspension was studied by adjust the equivalent ratio and the density of a
mixture which effect on burning rate. Based on atmospheric pressure’s result, the device for the
combustion characteristics of aluminum powder with water suspension under high-pressure
environment was developed. In the pressure range from 2 to 50 atm the effect of pressure to burning
rate was same as the case of nano-aluminum with water suspension, but the pressure range from 50
to 70 atm the sharp increase in burning rate was observed. In the experiment of varying the

equivalence ratio, the combustion did not proceed in the condition of excess oxidizer (eq = 1.5).

B
i

NEg F70e FRuE BUS T EGES J1x A& BY ATE AYHAT B BH0NA
Basrol YFL NAE T ERHE YEE WA FUF-E EFE A4 54 AT
2 AYsE olF MBoE I BASANY LTHF BUP B EFE WP A& SHL
A7str] A% ANE AU 19 BN 2-5071%F WINAE P WE Aakrel G
Fo U B2 A4 543 BYHYO, 50-7071% WAL FAD dasE 27b Wil
BRG] e APl Al H(eqels) ZANAE 50719 ol FelAE AnT
QYA ekghot

Key Words: Aluminum(%-57]¥F), Water(&), Combustion($14:), Burning rate(d4&)

1. M

i

* (Fprolaz s, AMsta 73R
w (F)olo] AR TAE

o PRUFe AT wAAN XA 2A
4 = oA =9] F g2 3 2= 9) A
+ A2}A A}, E-mail: kidwolf@hanmail net = da T SHEA, G4 78 5 2l 7HA

— 157 —



of AYE FFEFO] AL Ui A &

o

- N

8 g —

o o 4o
LI

o

o
12
t
=)

o
Ao
2 rp
oo
i
2
88 0 ok oo 3o

)
o
, o o
2 2
N
S

=
N
2
N
b
=
2
b
)
lo
R

da P
i)
o
LI
re
-
i,
X2
o
&
!
1
1%
Y
2 4w

4
N

02 ooxorlr o fu
B o

o

o ¥

X H

lo

N
o

e,
o,
fr =

= 4u &

=
=
=)
FOoy e
e i re
_|>;
o
o N 4N
e o
o

EOY
=2

2]
sl
2
o
T

N
iv

<t
g 2
.
fy H
2=
of
o, o n
L g
MG
o o
o
N
ER
[o o

re
RN}
RCTI TS

b 4> re 2 e X
op PP Do o
o >
a2
rlr
-
o 12
u
o
o
i
i
tlo
o "

o

o

u

=)

o e
Sy

r 2

[:{5 E _‘y_‘ U’lf rll‘

39?1‘01::

2

RC )
o fu Huorp foeok

A
2
__>‘4_4“

[

2

N Al orlr 4 [0 e

m oy

oft

2 o
z

0
rfo

ot

. 2
oot ot
o
o
= O
i il
ol o OHTI
o |0 &
il
dot
o
tlo
o
2
o
b By

=2
x
N
fo
=
ro
X
re
rO
B
g

1o
¢
B
>
i)
filo
I u
Og{:",
o
ol
N

e
p)
o
ol
32
v

g 223 2 9= A4 SA4S v

N
i
‘

21 A A 74
71k, ask &7 sl dFrEH = &

=% A7 T3l

% a7t Basio

Fig. 1& W7t stellAl i AFE Fdst7]
9@ M=ot
mnvmn
R
F—
~ 220V 1
3
2
Fig. 1 The scheme of igniton of the sample.

1-autotransformer, 2-switch, 3-sample,
4-nichrome wire
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Table 1. Specification of Al powder sample

. density, | Density, L Porosity
size, um 3 5 |Oxidizer

g/cm g/cm n, %
1x30x30| 0.17 0.32 HO 79

Fig. 2 Sample of 12mm diameter with composition
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Fig. 3 schematic diagram of pressure chamber
1-Pressure  vessel, 2-Cap, 3-Platform,
4-Sample, 5-lgnition wire, 6-Thermocouple,
7-Inlet valve, 8-Cutlet valve, 9-Pressure
sensor
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Fig. 4 Combustion of aluminum sample in the soft
shell with water.
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Fig. 5 The scheme of buring the samples in
conventional variant (a) and with a wire
stabilizer of the combustion wave (b)
1-sample, 2-combustion zone, 3-overheat
crust, 4-hydrogen flame
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Fig. 6 Dependence of the buming rate from the

water-aluminum mass ratio  B=M./Ma
without metal wire (1) and with cupper
wire of 1 mm (2 and 0.5 mm @ in

diameter.
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Fig. 7 Effect of pressure on buming rate for a
stoichiometric mixture at =1 (1), rich
mixture at 3=0.5 (2), lean mixture at 3=15
3).
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