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Overview  

Droplets and dose transfer  

Motorised mistblowers 

Cost analysis 

üwork rates: financial implications 

üequipment costs & VAR 

Other targeted techniques 



άThe best spray is one which most nearly 
 resembles a ŦƻƎ ΧΦ 
but the trouble comes in applying itΧΦ 
 
Whenever the wind blows,  
a fog-like spray will go wherever  
the wind carries it,  
and not where the operator directs itέ 
 

Lodeman (1896) 



Where do  different sized droplets  go (in theory )? 



1. Sedimentation  

100% collection efficiency if: 

 

No turbulence 

No bounce 

No coalescence /run-off 

 



2. Droplet Impaction:  

air speed and target size  

(not to scale!) 

smaller (<50 µm) droplets often  
fail to impact on larger surfaces 
at low air speeds; larger  
droplets have momentum 

at a given air speed smaller  
droplets are more likely to  
impact on fine structures 
(e.g. insect hairs) 

air-flow 



é impaction is increased by é 

é a combination of: 

ü air velocity (carrying the droplet) 

ü droplet size (relative to the target size) 

üé interaction is complex é 



insect  

heads 

leaves in a 

1-5 m/s wind 

insect legs, antennae 

 wings and hairs 
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Target impaction efficiency for different droplet sizes  

(relative to 50 µm droplets)  

modified from Spillman (1976) Agricultural Aviation 17: 29 
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Laser analysis of spray  

Malvern Particle Size Analyzer 

  

 Different results since sizing 
method is different ς Malvern 
άǎŜŜǎέ ǎƳŀƭƭŜǊ ŘǊƻǇǎ 



Measuring droplet size to maximise dose transfer 

ÅNarrow cone 

ÅFixed setting 

ÅOptimised droplet size 

2x - 3x dose transfer  

efficiency 

Bateman (2004) Crop 

Protection, 23: 989 - 999 



Droplet Size Spectra: example measurements  
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rotary (Ulva+)  

6000 RPM 

Flat fan (110 -03)  

300 kPa 

optimum range for water-based
fungicides and insecticides

optimum range for herbicides

increasing risk of droplets 
bouncing off leaves (endo-drift)

(1nL) 

(1pL) (1µL) 



Motorised Mistblowers  

Originally designed to  

project droplets into tree 

canopies (cacao) 

High work rates 

Small droplets (good coverage) 



Motorised mistblowers  

Low VAR (<100 L/ha) easily implemented 

üҦ ƘƛƎƘ ǿƻǊƪ ǊŀǘŜ όƭŜǎǎ ƭŀōƻǳǊ ǘƻ ǘǊŜŀǘ ŀ ŦƛŜƭŘύ 

Good penetration into crop: for BPH, sheath 
blight, etc.:  
 
 
 



Early days at IPARC é 



Vertical throw  



Mistblower  calibration  

ÅFlow rate measurement: by debit 

ÅTrees treated per tank load VAR 



Pumped system  



Nozzles: air shear  



Shaped nozzles: can improve liquid break -up 



Rotary atomisers for mistblowers  

retro-fitted 

(e.g. Micronair AU8000) 

supplied as standard 

option (e.g. Jacto) 



Maintenance & repair: key tools  



Assessing speed of the motor  

óVibraTakô 

Mistblowers should 
always be operated at 
maximum RPM 

Air speed greatly affects 
droplet size 

Regular checks:  

Áon motor 

Áon pipework for leaks 



Noise  

Level of noise (dB) Maximum daily exposure time 

91 2 hours 

97 30 minutes 

103 7 minutes 

o EU directive 2003/10/EC: hearing protection is 
mandatory for noise levels exceeding 85 dB(A) 

o Decibels (dB) are on a logarithmic scale: every 
increase of 3 decibels represents a doubling of 
intensity 



Sprayer design and safety (guards etc. ) 



Getting 2 -stroke engines to start  

Is there 

Å1. a spark? 

Å2. air supply? 

Å3. suitable fuel supply? 

New   OK   why? 



Electrics: magneto and contact points  

points 

cam-shaft 

condenser 

piston Many modern machines: electronic ignition 



LETôS TAKE A LOOK é 



Motorised Hydraulic sprayers  
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Do you think this is safe ? 
рлл [κƘŀ Ҧ м ǘƻƴƴŜ ƻŦ ǿŀǘŜǊ ǘƻ ƳƻǾŜ 
    in a 2 ha small-holding 



2 person spray boom?  


