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Abstract

To improve the prediction accuracy of the liquid holding rate of gas-liquid two-phase flow, this pa-
per proposes a liquid holding rate prediction method based on the Sparrow Search algorithm (SSA)
to optimize the random forest (RF) model. By integrating 1219 sets of multi-source experimental
data from different scholars, a high-quality liquid holdup database was constructed, which includes
multi-dimensional features such as pipe diameter, gas phase conversion rate, liquid phase conver-
sion rate, pressure, temperature and pipe inclination Angle. The 3o rule is adopted for outlier han-
dling to ensure the robustness of the model training data. The SSA algorithm is utilized to automat-
ically optimize the key hyperparameters of the RF model, avoiding the subjectivity and limitations
of traditional parameter adjustment, and enhancing the model’s fitting ability and generalization
performance. The experimental results show that the SSA-RF model achieves R? of 0.935 and 0.913
respectively on the training set and the test set, and the RPD values are 3.81 and 3.18 respectively.
The research results can provide important technical support for the high-precision prediction of
liquid holdup and engineering optimization design under complex gas-liquid two-phase flow con-
ditions.
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Table 1. Experimental range of gas-liquid two-phase flow holdup by different scholars
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Figure 1. Correlation analysis of different features
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Figure 2. Sparrow algorithm flow chart
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Figure 3. Training process
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