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Reduced Dimension Analysis on Combustion Oscillation in a Continuously Variable Resonance Combustor
Using Convolutional Auto-Encoder
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Abstract: The applicability of CAE (Convolution Auto Encoder) for the reduction analysis of combustion oscillation is validated.
Fluctuation fields of pressure, temperature, and heat generation are extracted from oscillation data that reproduced the combustion
oscillation of a CVRC (Continuously Variable Resonance Combustor) by numerical calculation, and analyzed using CAE consisting
of a convolution layer and a fully connected layer. Combustion oscillation during transition from unstable state to a stable state could

be expressed in the feature space by CAE.
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AR L 72 URANS BHRUC K 2R EhT — & & Tl b & Fuel Methane
17v>, POD (Proper Orthogonal Decomposition) FH24 ¢ Mass flow rate [kg/s] 0.0263
— RO fRIC X D8Otk s, POD X0 &3kl fiREh < Temperature [K] 300
= DR TE D AlRetE 2R LTz, Oxidizer Decomposed Hydrogen Peroxide
AMFFETIT CVRC DOIRBEIRS) & FfEst i L v 3 Mass flow rate [kg/s] 0.276
L 72 {EEhT — % %, MotohashiPI DR B F RS R B, Temperature [K] 935
R, BEEOEGZHM L, BA2AAH A5k Oxygen mass fraction [-] 0.4706
(Convolution Auto Encoder : CAE) % H\ N THEFT A 170, Hydrogen mass fraction [-] | 0.5294
JRIFTRY 72 K RAEIE DR R AR 2 5 Z & THRBEIRENIC I Total equivalence ratio | 0.90
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Figure 2. Pressure history
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Figure 3. Schematic diagram of Convolutional layer
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Figure 4. Model loss
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Figure 5. Feature space
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