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Experimental study on pressure distribution in full-scale

compressed air foam transport pipeline
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Abstract; To effectively enhance the transportation capacity of compressed air foam and better address
the fire hazards in converter stations, experimental research was conducted on pressure distribution using
full-scale compressed air foam transport pipelines of 699, 406 and 261 m as examples. Furthermore, the
equivalent resistance length method was proposed to consider static pressure loss and local pressure loss,
and a comprehensive equivalent resistance coefficient was introduced. An empirical pressure loss
relationship suitable for engineering applications was developed. The results indicate that during the

compressed air foam transport phase, the pipeline inlet and outlet pressures rapidly increase with time
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before stabilizing. The time required to reach a steady state is proportional to the length and complexity of

the pipeline. After foam transport ceases, the pressure within the pipeline drops sharply. The complexity

of the pipeline configuration leads to a nonlinear decrease in local pressure with increasing transport

distance. Finally, an empirical relationship between the pressure loss and the equivalent resistance length

has been obtained, which can be used to predict pressure drop variations for pipe diameters ranging from

DN50 to DN200 and pipeline lengths up to 1 000 m.
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Fig.1 Layout of 261 m compressed air foam pipeline
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Fig.2 Variation curve of pressure in pipeline with time
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Fig.4 Pressure at different positions in stable injection stage of compressed air foam pipe network
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Fig.5 Correlation between pressure in pipeline and transportation distance
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Fig. 6 Relationship between pipeline resistance coefficient and Reynolds number
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Fig.7 Relationship between pressure loss and
equivalent resistance length of compressed

air foam pipeline
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