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Fig. 1 Schematic diagram of the experimental setup: (a)digital viscometer and surface tension meter;
(b)droplet generation system, rotating disk and high-speed imaging system
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Fig. 6 Morphological characteristics of 6=0. 024 N/m droplet impact on rotating wall
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Fig. 7 Spreading morphology of droplet impact on a rotating wall
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Fig. 9 Variation rule of dimensionless circumferential wetting length of droplets with different surface tension
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Fig. 10  Variation rule of dimensionless circumferential wetting length of droplets with different inertial force
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Fig. 11 Variation rule of dimensionless circumferential wetting length with different tangential force
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Experimental analysis of surface tension effect on
droplet impact on rotating wall

YANG Xiaojun', ZHENG Yueyao®, JIA Wei’
(1. Institute of Technological Innovation, Civil Aviation University of China, Tianjin 300300, China; 2. Sino-European Institute of
Aviation Engineering, Civil Aviation University of China, Tianjin 300300, China; 3. College of Safety Science and Engineering, Civil
Aviation University of China, Tianjin 300300, China)

Abstract: The phenomenon of droplet impact on rotating walls is frequently encountered in
engineering practices. For instance, icing on rotating components of aero-engines under low-
temperature conditions is primarily induced by water droplet impingement on rotating surfaces.
Consequently, investigating the dynamic behavior of droplets impacting rotating walls holds
significant scientific and practical importance. This study employed high-speed photography to capture
the dynamic processes of droplets with varying surface tensions impacting rotating walls, with a
particular focus on the spreading and splashing phenomena during droplet impingement. The influence
of surface tension, inertial force, and tangential force on the wetting length of droplets was
systematically analyzed. Experimental results demonstrate that for droplets with low surface tension,
increased inertial force induces circumferential splashing, whereas enhanced tangential force tends to
generate tail-like splashing. Conversely, for droplets with medium or high surface tension, augmented
tangential force promotes tangential spreading, while enhanced inertial force facilitates droplet
retraction. The increase in both inertial and tangential forces contributes to the growth of wetting
length, whereas elevated surface tension exerts an inhibitory effect on wetting length expansion. The
phenomenon of droplet impact on rotating walls is frequently encountered in engineering practices.
For instance, icing on rotating components of aero-engines under low-temperature conditions is
primarily induced by water droplet impingement on rotating surfaces. Consequently, investigating the
dynamic behavior of droplets impacting rotating walls holds significant scientific and practical
importance. This study employs high-speed photography to capture the dynamic processes of droplets
with varying surface tensions impacting rotating walls, with a particular focus on the spreading and
splashing phenomena during droplet impingement. The influence of surface tension, inertial force,
and tangential force on the wetting length of droplets is systematically analyzed. Experimental results
demonstrate that for droplets with low surface tension, increased inertial force induces circumferential
splashing, whereas enhanced tangential force tends to generate tail-like splashing. Conversely, for
droplets with medium or high surface tension, augmented tangential force promotes tangential
spreading, while enhanced inertial force facilitates droplet retraction. The increase in both inertial and
tangential forces contributes to the growth of wetting length, whereas elevated surface tension exerts
an inhibitory effect on wetting length expansion.
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