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Summary

Dairy milking systems have traditionally operated using conservative
automatic cluster removal (ACR) settings, leading to prolonged low-flow
milking, unnecessary overmilking, reduced parlour efficiency, and
increased teat exposure to vacuum stress.

This case study demonstrates how research at Teagasc Moorepark
improved understanding of the relationship between milk-flow dynamics,
machine settings, and cow response during milking. The work showed that
optimising ACR thresholds, dynamic pulsation, and mechanical stimulation
strategies could improve milking efficiency while supporting teat condition
and cow comfort. Through collaboration with industry partner Dairymaster,
the findings contributed to the development of the Swiftflo Personalised
Milking platform for commercial dairy farms.

Key Impacts:
Reduced overmilking and improved teat condition
Improved milking efficiency without compromising milk yield or quality
Contribution to the development of the Swiftflo Personalised Milking
platform
Translation of research into commercially implemented dairy
technology
Further industry-supported research arising from the work
Adoption of the technology on commercial dairy farms

Modern dairy farms increasingly rely on automation to improve labour efficiency and parlour throughput. However, many
milking systems continued to operate using conservative automatic cluster removal (ACR) settings, where clusters were
detached only after milk flow declined to very low levels. This prolonged the low-flow phase at the end of milking, increasing
overmilking, extending parlour occupancy time, and overexposing teat tissue to unnecessary high vacuum levels.

In pasture-based dairy systems, where rapid throughput and labour efficiency are critical, these inefficiencies reduced overall
system performance. At the same time, limited evidence was available on how altered milk-flow thresholds and dynamic
pulsation strategies could be implemented without negatively affecting milk yield, milk quality, or udder health.

Researchers at Teagasc Moorepark conducted a series of studies investigating the relationship between milk-flow dynamics,
pulsation settings, and ACR thresholds under pasture-based dairy conditions. The work combined on-farm trials, milk-flow
analysis, vacuum measurements, and teat-condition assessment to identify practical milking strategies that improved
efficiency while maintaining cow welfare. The findings also highlighted the potential for future milking systems capable of
applying machine settings more responsively according to cow-level milk-flow behaviour.

One study quantified the effect of increasing the cluster \ z
removal setting from 0.2 kg/min to 0.8 kg/min, alongside = —— &
the use of dynamic pulsation settings that altered liner & = ”~ <

open and closed phases according to milk-flow conditions
during milking. The research demonstrated substantial
reductions in milking duration and overmilking time
without compromising milk yield, milk solids, or somatic
cell count. Increasing the ACR setting from 0.2 to 0.8
kg/min reduced milking duration by approximately 95
seconds per cow (14 to 16%) while significantly reducing
exposure of teat tissue to prolonged low-flow vacuum
conditions.
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KEY STATISTICS

935s

Average reduced milking time per cow

14-16%

Improvement in milking efficiency

250,000

300,000

Irish dairy cows with potential
applicability

~90%

Reduction in teat-barrel congestion
probability

RELATED UN SUSTAINABLE
DEVELOPMENT GOALS

Complementary studies investigated the interaction between cow milk-flow
characteristics and machine settings. The findings demonstrated that cows do not
respond uniformly to milking strategies and highlighted the importance of aligning
machine settings with milk-flow behaviour to optimise both milking efficiency and
teat condition.

This study generated new evidence on the relationship between milk-flow
dynamics, machine settings, and cow response during milking, supporting the
development of more responsive milking strategies.

The work was undertaken in collaboration with Dairymaster and contributed to the
development of the Swiftflo Personalised Milking platform, where dynamic
pulsation and ACR settings can be applied at individual cow level.

The research demonstrated significant reductions in milking duration and
overmilking time, together with reductions in teat-barrel congestion, indicating
improved teat condition and reduced exposure to vacuum during low-flow milking
periods.

These findings have been translated into practical on-farm technology through the
Swiftflo Personalised Milking system, enabling more responsive milking settings
to be implemented under commercial conditions. The approach has relevance
across an estimated 250,000-300,000 dairy cows in Ireland, with wider
international applicability in modern milking systems. By improving milking
efficiency without additional labour or infrastructure investment, the research
contributes directly to improved parlour throughput, labour efficiency, cow comfort,
and overall farm performance.
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Figure 1: Machine settings influencing different stages of milk flow during milking

This work demonstrates how applied engineering and animal science research
can deliver immediate, industry-relevant improvements for dairy production
systems. The close collaboration between researchers and industry accelerated
the translation of research findings into commercially available technologies with
direct farmer benefit.

The research also contributes to wider goals around sustainable dairy production
by improving labour efficiency, reducing unnecessary machine-on time, and
supporting better cow comfort during milking. Through its integration into
commercial milking systems, the work has created a scalable pathway for
evidence-based milking optimisation across pasture-based dairy systems
nationally and internationally.

For more information contact:
vistamilk@teagasc.ie or www.vistamilk.ie

Full research articles: https://doi.org/10.3168/jds.2023-23559,
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