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Subject: Twin-fluid spraying system  (Airtec)

The twin fluid spraying system’s high output, drift control and claimed potential for enhancing pesticide efficacy are as relevant today as when the Airtec nozzle was introduced 21 years ago – perhaps more so now that wheat commands just £60/t and sprayer operators have to cope with bigger workloads. Peter Hill reports.

Imagine a spraying system that offers between 50% and 100% more acres treated per fill, allows the operator to change settings at the press of a button for enhanced drift control or a change of spray target and which also promises top-notch application quality with the potential to cut pesticides rates.

At a time when man and machine productivity and optimising pesticide usage are high priorities for arable farms, it is perhaps surprising that twin fluid spraying remains a ‘hard sell’.

“For one thing there’s a perception that twin fluid spraying is more complex; for another there’s little doubt that the £5000 and £8000 cost of an Airtec system is a barrier to many potential users,” says Julian Weston of Cleanacres Machinery. “The reality is that Airtec’s modern control electronics make it no more difficult to use than a conventional sprayer and the work rates, spray controllability and level of pesticide performance it offers make it a worthwhile investment.”

Cleanacres rounded off a five-year development programme with the commercial introduction of Airtec at the 1985 Royal Smithfield Show. The claims made then for the new nozzle technology remain the same and are just as relevant today.

Essentially, they boil down to two things: enhanced application quality and easy adjustment of spray characteristics. The former should give optimum pesticide performance and potential to cut rates, as well as allowing low water volumes to be used for high output.

The latter makes life easier for the operator as no nozzle changes are needed and superior drift control keeps the chemical where it’s wanted and opens up more spray-day opportunities.

All these features of twin fluid spraying, which today is available in the form of the Cleanacres Airtec and TeeJet AirJet designs, are derived from the spray quality control provided by mixing compressed air and atomised liquid in a purpose-designed nozzle.

This produces a more tightly defined spray, in terms of droplet size, than a conventional flat fan tip and this, together with the fact that the larger droplets tend to collapse upon impact with a leaf surface because they contain tiny bubbles, generally results in better target coverage.

Claims for the ability to cut pesticide rates – as opposed to water volumes – were controversial then and remain so today. Cleanacres reckons to have plenty of trials and anecdotal evidence to support its position.

“But for users who choose not to go down that route, there are still significant output and controllability advantages,” says Julian Weston. “Moreover, I think Airtec has a real role to play in improving grass weed control at a time when it’s becoming more of a problem, either because of reduced tillage cultivations or the inappropriate use of air induction nozzles.”

For many growers, the controllability of the spray output and the work rates that come from applying dilute pesticides at 80 litre/ha or less compared with standard rates of 100-200 litres/ha, is more than enough to justify the investment.

Dorset grower John Martin puts the higher cost of his 2500-litre / 24m trailed Airtec sprayer over a conventional machine in perspective.

“If my average spend on pesticides for 324ha (800 acres) is £40/acre and I keep the sprayer for 10 years, I’ll be using it for £320,000-worth of pesticides designed to protect the yields and quality of my crops,” he points out. “On that basis, spending an extra £7000 on a system that gives me higher work rates, more spraying days and drift control settings at the touch of a button, is diddly squat.”

Mr Martin grows a rotation of wheat, spring barley, oilseed rape, another wheat then winter beans or linseed at Winterbourne St Andrew near Blandford, Dorset. These days, he runs the farm more or less single-handed and places a high value on the time-saving aspect of Airtec spraying.

“I’d rather spend time with the kids than work all day on the sprayer, and when you can do more than 30ha (75 acres) per fill, you cover the ground pretty quickly, even at a sensible 10-12kph,” he says. “But I’m also confident that I’m doing the best possible application job because of the characteristics and controllability of the system.”

There is little doubt that potential users of early Airtec sprayers were put off by having to manually control both air and liquid pressure settings after referring to a sizeable calibration chart. John Martin’s has the ‘Magic Box’ controller, based on RDS hardware, which provides push-button access to the BCPC-defined ‘very fine’, ‘fine’, ‘medium’ and ‘coarse’ sprays that suit different targets and weather conditions.

The current ‘Magic Box 2’ controller goes further, providing two additional settings that give LERAPs two- and three-star standards of spray drift control for use when applying certain pesticides alongside ditches and watercourses.

“The great thing is you don’t have to choose a particular nozzle and then either stick with it through the day or stop to change it if you need a different one,” says John Martin. “If I’m using the ‘fine’ setting and the wind picks up or it’s a little breezier on the brow of a hill, I can switch to a slightly coarser spray that’s more drift resistant simply by pressing a button on the controller.”

He mostly uses the ‘fine’ and ‘medium’ settings, although ‘very fine’ is used to ensure good droplet coverage and adherence to wild oats when perfect weather conditions allow.

Most applications are at 80-litres/ha with some – mostly ?? – at 60-litres/ha. But the pesticides are always applied at recommended rates.

“I’d rather use Airtec to make best use of the chemical than try to save a few pence by cutting the rate and risk compromising the performance,” says Mr Martin.

The sprayer itself, now in its seventh season, has performed reliably with minimal maintenance, he reports.

“I lowered the position of the pto-driven pump because I felt it imposed too sharp an angle on the pto shaft but, apart from that, the sprayer has hardly been touched,” says Mr Martin. “The compressor’s given no trouble and the only time I’ve had to replace a nozzle was when I stuffed the boom into a hedge!”

The machine is free of refinements such as axle suspension and tracking drawbar.

“If things are a bit rough, I’ll drive a bit faster because then the boom will ride through it,” he says. “And I don’t see the point of worrying about knocking down a bit of the crop – I didn’t when grain was worth £100/t and more.”

How do they work?

A conventional flat fan tip forces liquid under pressure through an outlet hole that atomises and forms it into a fan-shaped pattern of droplets that cover a wide range of sizes.

A pre-orifice tip cuts drift by producing a tighter range of droplet sizes; it meters liquid through an internal orifice then atomises it at a lower pressure (so that a larger proportion of bigger droplets are produced) as it leaves the tip.

An air induction tip works in a similar way except that air drawn in through venturi holes influences the atomisation pressure and mixes with the liquid to form bubbles inside the larger droplets.

Twin fluid nozzles use a restrictor insert to atomise the liquid as it enters a swirl chamber where compressed air is introduced; the two fluids combine, some of it forming bubbles inside the droplets while the rest helps propel the liquid against the inner face of a flood jet where further atomisation occurs and the fluids are shaped into a 100deg flat fan before being propelled into the crop.

Twin fluid features

Push-button selection of a choice of spray qualities from fine to coarse to suit targets or in response to different conditions for drift control

Consistent spray quality across a range of application volumes and working speeds

Target coverage makes applications effective at water volumes down to 75-litre/ha resulting in higher work rates than conventional spraying at 100-200-litre/ha

Large internal atomisation orifice minimises blockage risk

Durable, low-wear nozzle assemblies

