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Combustion modeling of nano aluminum particle
and water mixture
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ABSTRACT

Theoretical consideration on the combustion behavior of nano-aluminum and water mixture was
conducted. The regions are divided into; 1)water+aluminum 2)steam+aluminum 3)reaction zone. Latent
heat of vaporization was considered as a function of pressure in case of phase change of water. Also,

pressure exponent was studied of various sized nano particles within the range of 0.1MPa ~ 10MPa.
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Fig. 1 Oxide layer thickness (L: micro, R: nano)[1]
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Preheat zone 1
H:O is in liquid phase

Preheat zone 2
H0 is in gas phase

Reaction zone

X=t X=0

Fig. 3 Computational domain
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Fig. 4 Temperature field with various effective
thermal conductivity model
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Fig. 5 Effect of pressure on flame speed
excluding preheat zone 2(38nm, ¢ =1)

Figure 52 7|& AF9[5] FHk&o Edd
g AFoln A7 E O A7Ae] A9}

=
FAE

[67) Wtk el FAFSEA v
oAt WATE AL AP & Uk oE B
o Austel we Fwde st sl v

woll EA skt

223 A2-AHA (Reaction zone)

PrninSTL CL miz % = A iz %
Ad F9gL 7€ AFBId AHEIE B A
e g ASs AREPAN E AF
Hale] W2 EAX ®sE 1183
Ao, o714 source term? wy o Q= SFEHE

twpe @ ®3)

o
o
>

gol o8l wAshs BAAT W3 Ekg/sl F
oy T o] xHF 5 Uk
BU BU
wp e Q=— = — 4
# T, 43/ Cye E]/HTX,ff po4s “)

Q]
H
X & A 8§, RS 7k Aoy

Ev=73.6 KJ/mol ©]t}.

— 474 —



Figure 6= Fig. 5% & dE99 2 &,
Fuigte] gk oA ARFS uHI A
< B3 22 Aol

10

A Risha[7] experimental speed
—0o— Vigor[6] calculation speed
“— Present calculation speed

Flame speed (cm/s)

0.1

0.1 1 10
Pressure (MPa)

Fig. 6 Effect of pressure on flame speed
including preheat zone 2(38nm, ¢ =1)
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Fig. 7 Pressure exponent of various nano
aluminum particle size burning rate
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