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Nozzle	
  Technology:
• Nozzles	
  designed	
  to	
  reduce	
  driM
• Improved	
  drop	
  size	
  control
• Emphasis	
  on	
  ‘spray	
  quality’



Nozzle	
  Design/Nozzle	
  Efficacy/DriM	
  Trends

• XR,	
  TR

• Turbo	
  Flood
• Turbo	
  TeeJet
• Wilger	
  Designs

• Air	
  Mix
• AI	
  XR
• GuardianAir

• AITTJ60,	
  GAT,	
  TDTF,	
  AI30/70

• AI
• Ultra	
  Low	
  DriM
• Turbo	
  Drop

• TTI

Extended Range

Chamber Design

High Pressure Venturi

Low Pressure Venturi

Nozzle development timeline



Nozzle	
  Types

Flat Spray Patterns



• Spray	
  Paaern	
  width:	
  80°	
  and	
  110°
• Opera*ng	
  PSI:	
  15-­‐60	
  PSI
• Tapered	
  edge	
  flat	
  spray	
  paaern
• Overlap	
  required:	
  50%-­‐60%	
  for
uniform	
  applica*on	
  (20-­‐30%	
  each
edge)

• Nozzle	
  Spacing:	
  Typically	
  20	
  inches
• Op*mum	
  spray	
  height:	
  	
  80°	
  -­‐	
  30”
above	
  target	
  or	
  110°	
  -­‐	
  20”	
  above
target

• Recommended	
  PSI:	
  20-­‐25	
  PSI

Unless - working with higher application volumes

10 GPA and above - Fungicides

Extended	
  Range	
  Flat-­‐Fan

Drift Potential to high compared to

other nozzle options



Nozzle	
  Types



Turbula*on	
  Chamber	
  Flat-­‐fan:

• Spray Pattern width: 110° but more like 125° – 130°
• Operating PSI: 15-90 PSI
• Tapered Edge flat spray pattern
• Overlap required: 50%-60% (20-30% each edge)
• Nozzle Spacing: Typically 20”
• Optimum spray height: 20” above target
• Recommended PSI: 30-40 PSI

Chamber

Exit orifice

Pre-orifice



Turbo	
  Flat-­‐fan	
  Twin:

• Dual	
  outlet

• Superior	
  leaf	
  coverage

• Droplet	
  range	
  slightly	
  larger	
  that
comparable	
  TT	
  flat-­‐fan

Turbo	
  TwinJet	
  –	
  TTJ60

Pre-orifice



Nozzle	
  Types



Air-­‐Induc*on/Venturi	
  Nozzles:
Where	
  air	
  is	
  drawn	
  into	
  the	
  nozzle	
  cavity
and	
  exits	
  with	
  the	
  fluid.



Pre-­‐Orifice	
  VENTURI	
  Nozzles:

Pre-­‐orifice

Air	
  induc*on

Exit	
  orifice

Mixing	
  Chamber



High	
  Pressure	
  Venturi	
  Designs:

• Spray	
  Paaern:	
  80°	
  and	
  110°
• Opera*ng	
  PSI:	
  30-­‐100	
  psi
• Tapered	
  Edge	
  flat	
  spray	
  paaern
• Overlap	
  required:	
  50%-­‐60%	
  for	
  uniform
applica*on	
  (20-­‐30%	
  each	
  edge)

• Nozzle	
  Spacing:	
  Typically	
  20”
• Op*mum	
  spray	
  height:	
  	
  80°	
  -­‐	
  30”	
  above
target	
  or	
  110°	
  -­‐	
  20”	
  above	
  target

• Recommended	
  PSI:	
  50-­‐80	
  PSI



Air Induction Nozzle for Maximum Drift Control
Turbula*on	
  Chamber	
  w/Venturi:

AI Turbo TwinJet – AITTJ60

Single
Outlet

Doubl
e
Outlet

Turbo Induction - TTI 



Turbo	
  Venturi	
  Design:

• Spray	
  Paaern:	
  110°
• Opera*ng	
  PSI:	
  15-­‐100	
  psi
• Tapered	
  edge	
  flat	
  spray	
  paaern
• Overlap	
  required:	
  50%-­‐60%	
  for
uniform	
  applica*on	
  (20-­‐30%	
  each
edge)

• Nozzle	
  Spacing:	
  Typically	
  20”
• Op*mum	
  spray	
  height:	
  110°	
  -­‐	
  20”
above	
  ground

• Recommended	
  PSI:	
  50-­‐80	
  PSI



Turbo	
  Twin	
  Venturi	
  Design:

• Spray	
  Paaern:	
  each	
  outlet	
  110°
with	
  60°	
  between	
  twin	
  outlets

• Opera*ng	
  PSI:	
  20-­‐90	
  psi
• Tapered	
  Edge	
  flat	
  spray	
  paaern
• Overlap	
  required:	
  50%-­‐60%	
  for
uniform	
  applica*on	
  (20-­‐30%
each	
  edge)

• Nozzle	
  Spacing:	
  Typically	
  20”
• Op*mum	
  spray	
  height:	
  110°	
  -­‐
20”	
  abovetarget

• Recommended	
  PSI:	
  40-­‐50	
  PSI



Improving	
  Poten*al
For	
  Efficacy





• XR outlet with venturi air aspirator
• More compact than AI style
• Not as much of a pressure drop as AI
• 2-piece with removable pre-orifice
• Recommended pressure range 15 – 90 PSI (40)

AI	
  XR	
  TeeJet:



GuardianAir	
  Induc*on:

• More	
  consistent	
  droplet
• All-­‐in-­‐one	
  cap	
  and	
  screen
• Wide	
  angle	
  with	
  15	
  degree	
  incline

toward	
  the	
  rear
• Aim	
  forward	
  or	
  rearword	
  –

alternate?
GuardianAir



AsymmetricDual Fan







Nozzles-­‐Recommended	
  Use
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Methods



Methods
• Spray	
  volume	
  =	
  94	
  L/ha	
  (10	
  GPA)
• Spray	
  speed	
  =	
  21	
  km/h	
  (13	
  MPH)
• Nozzle	
  spacing	
  and	
  height	
  =	
  51	
  cm	
  (20	
  inches)
• Spray	
  mixtures

– Glyphosate	
  at	
  840	
  g	
  ae/ha	
  (0.75	
  lb	
  ae/A)
– Dicamba	
  at	
  280	
  g	
  ae/ha	
  (0.25	
  lb	
  ae/A)
– Ammonium	
  sulfate	
  at	
  3.0%	
  v/v	
  when	
  required
– Interlock	
  used	
  with	
  all	
  nozzle	
  types;
– Control,	
  Array,	
  and	
  Border	
  used	
  with	
  1	
  nozzle	
  type



Methods
• Two	
  experiments:

– 1st	
  on	
  weeds	
  15	
  cm	
  (6	
  in.)	
  in	
  height

– 2nd	
  on	
  weeds	
  51	
  cm	
  (20	
  in.)	
  in	
  height	
  in	
  corn

• Ra*ngs	
  for	
  test	
  one	
  at	
  10,	
  19,	
  and	
  26	
  DAT

• Ra*ngs	
  for	
  test	
  two	
  at	
  8,	
  14,	
  28	
  DAT

• Droplet	
  size	
  analyzed	
  using	
  Sympatec	
  Helos	
  laser
diffrac*on	
  droplet	
  sizing	
  system	
  w/spray	
  solu*ons



Methods	
  -­‐
nozzle	
  types

• Turbo	
  TeeJet:	
  TT11004	
  at	
  331	
  kPa	
  (48	
  PSI)
• Turbo	
  TeeJet	
  Induc*on:	
  TTI11004	
  at	
  331

kPa	
  (48	
  PSI)
• Air	
  Induc*on	
  Extended	
  Range:	
  AIXR11004

at	
  331	
  kPa	
  (48	
  PSI)
• Air	
  Induc*on	
  Turbo	
  TwinJet:	
  AITTJ60-­‐

11004	
  at	
  331	
  kPa	
  (48	
  PSI)
• Extended	
  Range:	
  XR11006	
  at	
  	
  303	
  kPa	
  (44

PSI)	
  w/70	
  %	
  duty	
  cycle	
  using	
  pulse	
  width
modula*on



Methods
• All	
  nozzles	
  tested	
  with	
  and	
  without	
  Interlock	
  at
292	
  ml/ha	
  (4	
  fl	
  oz/A)

• Turbo	
  TeeJet	
  tested	
  with:
– Control	
  at	
  59	
  ml	
  per	
  379	
  L	
  (2	
  fl	
  oz	
  per	
  100	
  gal)

– Array	
  at	
  	
  4.1	
  kg	
  per	
  379	
  L	
  (9	
  lbs	
  per	
  100	
  gal)

– Border	
  at	
  2.5%	
  v/v

• 3	
  replica*ons	
  in	
  RCBD	
  for	
  both	
  tests





Weed	
  Control	
  Efficacy
	
  15	
  cm	
  weeds

• Grass,	
  crabgrass,	
  cocklebur,	
  and	
  waterhemp	
  –	
  highly
effec*ve	
  and	
  no	
  significant	
  differences

• Tall	
  morningglory	
  –	
  reduced	
  efficacy	
  but	
  no	
  significant
differences



Weed	
  Control	
  Efficacy
	
  51	
  cm	
  weeds

• Grass,	
  crabgrass,	
  cocklebur,	
  and	
  waterhemp	
  –	
  highly	
  effec*ve
and	
  no	
  significant	
  differences

• Tall	
  morningglory	
  –	
  significantly	
  reduced	
  efficacy	
  but	
  no
significant	
  differences	
  among	
  treatments



Droplet	
  size	
  -­‐	
  VMD



Droplet	
  size	
  -­‐	
  %V<100





• Professional	
  Applicator	
  Training/	
  Technology	
  Transfer

• Contract	
  Research	
  -­‐	
  Equipment	
  Field	
  Trials	
  -­‐	
  DriM	
  Assessment

• Applicator	
  Management	
  Services

Wolf Consulting & Research LLC
2040 County Road 125 E

Mahomet, IL 61853
Office phone: 217-586-2036
Fax number: 217-586-3715
Cell Phone: 217-552-2617
www.rewolfconsulting.com
bob@rewolfconsulting.com

rewolf@ksu.edu


