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Abstract

We proposed a Liquid oxygen (LOX) vaporizer for altering-intensity swirling oxidizer flow type hybrid rocket to
improve Oxidizer to Fuel ratio (O/F) shift problem. In this LOX vaporizer, methane gas and LOX are stirred and burned, and
the heat generated is used to vaporize the LOX. In this study, water was used in stead of LOX for verification of structural
integrity of the developed LOX vaporizer and acquisition of vaporization performance. As a result of the experiment, the
LOX vaporizer structural integrity has been confirmed, and the inlet and outlet temperature of the water were measured, and
the heat of water transferred from combustion was obtained as the methane flow rate increased. The heating efficiency
decreased as the methane flow rate increased.
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Figure 1 Stirred combustion type LOX vaporizer.
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Figure 2 Stirred combustion type LOX vaporizer (Top view).

V778 — BRI O R IR EN 2 HvTwb, X
r Bt DRI D AL D 7, ) v FIE T 7

YIS A TEHGTN S,
3. FEEREEE

MKGFEELTHWAPIT EIZ, 7—27EICks9—
2 IVEVFRBEZHOCTWS, Y928 L2

10,000K DiBEIRFEILE L TEHT 2 79 X~ B3 E
TH%. LLUFD Figure 3 12 PIT DN %R T,

s Working fluid s&!

| Anode

Figure 3 Assembled view of plasma torch.
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Figure 4 Experimental equipment diagram.
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Table 1 List of injector shapes.

No. Name Hole Types Total Cross Sectional Area, mm’
1 @1.0<8 Parallel holes 6.28

2 ©1.0%8 Diagonal holes 6.28

3 00.8%12 Parallel holes 6.03

4 @1.0x6 Parallel holes 4.71
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Figure 5 Parallel holes.
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Figure 6 Diagonal holes.
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Figure 7 Temperature time history.
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Figure 8 The vaporizer during operation.
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Figure 9 The amount of heat vs methane flow rate.
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Figure 10 Heating efficiency.
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Figure 11 Calculation model for average heat transfer coefficient.
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Figure 12 Average heat transfer coefficient.
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Figure 13 Heating efficiency.
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