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ABSTRACT

One of the issues that occurs in development of a combustor using Metal Powder as a fuel is
an alumina slag processing. A water film formed inside the combustor is expected to be able to
solve this issue. The experiments about the formation of a water film were carried out as a
preliminary study. As the tangential velocity of water jet is increasing, the angle derivation from
horizontal is decreasing for the test model. Results of the experiments showed that the thin water
film on the inner surface appeared at the velocity of 10~15 m/s.
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Fig. 1 Disposition sketch of alumina slag
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Fig. 2 Representative radial build for the
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Fig. 3 Schematic of Water Film Test
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Fig. 4 Photo of the angle in dependence of the

tangential velocity.
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Fig. 5 Dependence the angle from input

tangential velocity of the water jet

Figure 4, 5914 yehd npe} o] HAH W

&5t F7MEeE A7) WE9 water filme)
TR gk A=t JAH FolE°] °F 10 m/s
olFell Al 5°olUi7t Hol A ‘H—r o
water filmo] A=A F 15 m/se] x|
A 00 FheER, 43 2do dsire
10~15 m/s® HH 4 =5 7Hd A5, &4
3k water filmo] JFETL E 5 QT o]
E 2E#HS 80 g/solAth

£

4. Water filmE &5t oiAT| A|AE] J|4

Y dyog £Fog AXH 94F My Y
o water filmS FAA 7= 24 Z
3, o]l& J|Htem HHAWFo T ES EAIS
water filmS FGAA slagE A AL, 27
AME d2HYH BT § Qe FH58T o
71 Al=Ee AE AARME AAhsATh JiE A

A9ke Fig, 6ol LFERARITH

I

Water vapor ‘Water injector Water Bm
ingecton ] —r
%, Hesting rone B - x
N —_ e
o L o < ~ =

Al paveder Gars bumer
injector

Fig. 6 Schematic design of Slag-free combustor

il

Figure 6914 Al powder injectorS F3lA &
vl 2ol FFHA, Gas burnerE g0
3} Heating zoneol X 7] 4ks}=]=t A A
g8l ¢FrE 22S JHEEA " JtEE

E22 Water vapor injectorol] 4] #A}

FZ 719 93] Ignition zoneolA ¢FH|¥H-
Aingkgo] A ZET. Water injectorel] <] 3
A e r FddE Eo 93 Axv] Wil

water filmo] FAE1 °o]F F3l, slag A A Z
a7 ‘@74] o] F A A Hrh EZ AAGe
o3 E9o dFIt F£3UIFEH, ndiEH gF
IR ‘?_%3} A Ht

O

Y3t AT} slag-free ,—;L—é,“—_ﬂ‘;__t‘r_:]- oa
A= & 28T, = JIHE
o) & 4] 2ol g A7} water filmol]

& 9dg A4 3 Aol aTEn W, A4

— 556 —



ALTANME WR 7t FF5HF0] water filme)
Ao TS A BE, water filme] HHA
o e d75 F3L Aot

&1

Mo
rar

1. Timothy F. Miller, John D. Herr, "Green
Rocket Propulsion by Reaction of Al and
Mg Powders and Water," 40th AIAA
Joint Propulsion Conference and Exhibit,
ATAA 2004-4037, July 2004

2. L. El-Guebaly, P. Wilson, D. Henderson, L.
Waganer, R. Raffray, “Radiological Issue
for the Thin Liquid Walls of ARIES-IFE
Study”, Fusion Science and Technology,
2003, pp.405-409

3. V. Shmelev and V. Nikolaev, “Joint
Research  Development of Fundamental
Study of Combustion Mechanism of
Powdered Metal in Water Medium”, 2011

— 557 —





