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Abstract With the "gasification" process guided by China’s energy strategy, during the 12th Five—Year Plan, the gas pipeline mileage

will have a significant growth, and expect to reach 100,000 kilometers by 2015. This paper analyzes the mechanisms of the film forming

and the drag reduction of the DRA through the electron microscope micro tests. In the optimization of the key structure in the injection

device, it is shown that the change of the cone angle of the swirl chamber has a great impact on the spray angle of the swirl atomizer, the

atomizing results are best when the cone angle of the swirl chamber is 100°. The change of the nozzle outlet diameter may change the the

axial velocity of the drag reducing agent injection, it would lead to the increase of the spray distance, which, however, would decrease the

spray angle. When the diameter of the nozzle outlet is 1.4mm, the tangential angle of the spin chamber is 14°, the atomizing results are the

best. A computation formula of the reasonable dose is obtained through a method of combining the laboratory and field testings. Finally, the

field experiment is developed in the pipeline of LAN=YIN. The findings provide a guidance for the extension and application of the

technology of natural gas DRA.

Keywords reduction mechanism of DRA; injection device; structure optimization of nozzle
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Fig. 1 Comparison of the pipeline front shapes
with and without adding agent
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Fig. 2 Comparison of the pipeline side shapes with
and without adding agent
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Fig. 3 Technological flow chart of pulverization and micro-
pump infusion for the DRA
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Fig. 7 Axial velocity at the jet exit with different outlet diameters
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Fig. 11 Effects of dose on the friction factor of the inside
wall surface in the the natural gas pipelines
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