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Analysis of Frictional Resistance of Two-phase Flow
in Rod Bundle Channel

TIAN Qi-wei, YAN Chang-qi*, SUN Li-cheng, YAN Chao-xing
(Fundamental Science on Nuclear Sa fety and Simulation Technology Laboratory ,

Harbin Engineering University , Harbin 150001, China)

Abstract: The experimental investigation of air-water two-phase flow resistance charac-
teristics in a vertical channel with a 3X3 rod bundle was carried out under atmospheric
and room temperature conditions. Eight classical correlations for predicting frictional
pressure drop of two-phase flow were evaluated against the experimental data. The
experimental results show that the homogeneous model can predict the experimental
data well at high flow rates, but with relatively large deviations at low flow rates. Both
the Friedel model and the Lombodi-Pedrocchi model are not suitable any longer for the
present case. The Chisholm C model, the Zhang-Mishima model, the Chisholm B
model, the Mishima-Hibiki model and the I.. Sun model can well predict the experimen-
tal data with mean relative errors in the range of 20%-30%. The C factor in the

Chisholm C model was modified for giving a new correlation to predict the frictional
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pressure drop of two-phase flow through rod bundles, showing a good agreement with

the experimental data.

Key words: rod bundle channel; two-phase flow; frictional resistance; Chisholm C model
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Structure of rod bundle channel
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Table 1 Uncertainties of measured parameters

IREE Ar/ % As/% A%
S 0.007~0.187  1.005 1. 005~1. 022
T 0.931~7.712  0.141  0.942~7.713

&5 0.064~0.535  0.108  0.126~0.298
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Fig. 3 Comparison between experimental data and calculated values

of frictional pressure drop gradient by different models
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