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Extended Abstract

Centrifugal pumps are used in many industrial applications such as refrigeration systems, nuclear industry, food and
oil production. The presence of free gas inside the pump, in a multi-phase flow, is common in several applications. At this
point, phenomena such as surging and gas-locking are observed as the volumetric fraction of free gas increases [1]. The gas-
locking phenomenon occurs when the pressure peak is not sufficient to overcome the hydrostatic pressure present in the
pipe [2]. The gas-locking phenomenon is poorly studied in the literature by the difficulty in conducting experimental
observations, this occurs by the formation of a large stationary bubble in the pump rotor, causing major system degradation
and drastic reduction of pumping capacity. Due to the difficulty in analysing such flow characteristics in a complex geometry
such as the rotor of a pump, this work proposes the study of it by analysing the gas-liquid two-phase flow in a curved duct,
thus simulating the centrifugal field. In addition to, it is possible to study the transition from upward to downward flow, the
formation of the stationary bubble and the liquid film, among other parameters. The experimental bench used possesses a
curved duct (radius of 1,75m) of square section (40x40 mm) made of acrylic with 1,96 m of total length, pressure
measurements and temperature were made along the section. The input section is straight with 780 mm long. A total of 400
experiments of two-phase water-air and oil-air flows were performed at ambient temperature. Water and oil have a density
of 998 kg/m?3 and 860 kg/m?3 and a viscosity of 1cP and 20cP, respectively. In water-air experiments the water flow ranged
from 500 kg/h to 2000 kg/h and from 0.09 kg/h to 1 kg/h, in oil-air experiments the oil flow ranged from 200 kg/h to 2600
kg/h and gas between 0.07 kg/h to 5 kg/h. In addition, a high-resolution camera was used to film the experiments that made
possible to identify the flow pattern at the inlet, the formation and the characteristics of the elongated bubble, as well as the
process of bubble release and recirculation in the bubble final region and characteristics of the liquid film. The flow patterns
observed at the entrance were bubbles, dispersed bubbles and pistons. The elongated bubble was formed in medium liquid and
low gas flows in the water-to-air flow and low liquid and gas flows in the oil- to-air flow. In the flows with oil there is the
formation of small bubbles over the whole film, this phenomenon was not observed in the water. As a result, in the flows
with both fluids are observed disturbances in the interface (ripples), phenomena related to descending film hydrodynamic
stability which may be related to the gas-locking phenomenon. Such results will serve as a basis for analysis of the gas-
locking phenomena.
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