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Technical Information
Useful Formulas
l/min l/ha x km/h x W

= _____________
(Per Nozzle) 60,000

60,000 x l/min (Per Nozzle)
l/ha = ______________________

km/h x W

l/min — Liters Per Minute

l/ha — Liters Per Hectare

km/h — Kilometers Per Hour

W — Nozzle spacing (in cm) for
broadcast spraying

— Spray width (in cm) for single
nozzles, band spraying or
boomless spraying

— Row spacing (in cm) divided by
the number of nozzles per row 
for directed spraying

Nozzle Spacing
If the nozzle spacing on your boom is
different than those tabulated, multiply the
tabulated l/ha coverages by one of the
following factors.

Suggested Minimum Spray Heights
The nozzle height suggestions in the table below are based on the minimum overlap
required to obtain uniform distribution. However, in many cases, typical height adjustments
are based on a 1 to 1 nozzle spacing to height ratio. For example, 110° flat spray tips
spaced 50 cm apart, are commonly set 50 cm above the target.

* Not recommended.

** Nozzle height based on 30° to 45° angle of orientation (see page 42 of catalog).

*** Wide angle spray tip height is influenced by nozzle orientation. The critical factor 
is to achieve a double spray pattern overlap.

Time Required in SECONDS 
Speed in to Travel a Distance of:
km/h 30 m 60 m 90 m 120 m

5 22 43 65 86

6 18 36 54 72

7 15 31 46 62

8 14 27 41 54

9 — 24 36 48

10 — 22 32 43

11 — 20 29 39

12 — 18 27 36

13 — 17 25 33

14 — 15 23 31

16 — 14 20 27

18 — — 18 24

20 — — 16 22

25 — — 13 17

30 — — — 14

35 — — — 12

40 — — — 11

Other Spacing (cm) Conversion Factor
20 2.5

25 2

30 1.67

35 1.43

40 1.25

45 1.11

55 .91

60 .83

70 .71

75 .66

TeeJetT Standard, TJ 65° 75 100 NR*

TeeJet, XR, TX, DG, TJ 80° 60 80 NR*

TeeJet, XR, DG, TT, TJ, AI 110° 40 60 NR*

FullJetT 120° 40** 60** 75**

FloodJetT TK, TF 120° 40*** 60*** 75***

Miscellaneous 
Conversion Factors
One Hectare = 10,000 Square Meters 

= 2.47 Acres

One Acre = 0.405 Hectare

One Liter per Hectare = 0.1069 Gallons
per Acre

One Kilometer = 1,000 Meters 
= 3,300 Feet = 0.621 Miles

One Liter = 0.26 Gallons 
= 0.22 Imperial Gallons

One Bar = 100 Kilopascal 
= 14.5 Pounds per Square Inch

One Kilometer per Hour = 0.62 Miles 
per Hour

Measuring Travel Speed
Measure a test course in the area to be
sprayed or in an area with similar surface
conditions. Minimum lengths of 30 and 60
meters are recommended for measuring
speeds up to 8 and 14 km/h, respectively.
Determine the time required to travel the
test course. To help insure accuracy,
conduct the speed check with a loaded
sprayer and select the engine throttle
setting and gear that will be used when
spraying. Repeat the above process and
average the times that were measured.
Use the following equation or the table
below to determine ground speed.

Distance (m) x 3.6
Speed (km/h) = _______________

Time (seconds)

Speeds

Other Spacing (cm) Conversion Factor
40 1.88

45 1.67

50 1.5

60 1.25

70 1.07

80 .94

90 .83

110 .68

120 .63

Other Spacing (cm) Conversion Factor
70 1.43

75 1.33

80 1.25

85 1.18

90 1.11

95 1.05

105 .95

110 .91

120 .83

50 cm 75 cm 100 cm

(cm)

50 cm 75 cm 100 cm
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Spray Coverage Information

Nozzle Nomenclature

This table lists the theoretical coverage 
of spray patterns as calculated from the
included spray angle of the spray and the
distance from the nozzle orifice. These
values are based on the assumption 
that the spray angle remains the same
throughout entire spray distance. In actual
practice, the tabulated spray angle does
not hold for long spray distances.

Spray
Distance

Theoretical
Coverage

Spray
Angle

20 cm 30 cm 40 cm 50 cm 60 cm 70 cm 80 cm 90 cm
15° 5.3 7.9 10.5 13.2 15.8 18.4 21.1 23.7
20° 7.1 10.6 14.1 17.6 21.2 24.7 28.2 31.7
25° 8.9 13.3 17.7 22.2 26.6 31.0 35.5 39.9
30° 10.7 16.1 21.4 26.8 32.2 37.5 42.9 48.2
35° 12.6 18.9 25.2 31.5 37.8 44.1 50.5 56.8
40° 14.6 21.8 29.1 36.4 43.7 51.0 58.2 65.5
45° 16.6 24.9 33.1 41.4 49.7 58.0 66.3 74.6
50° 18.7 28.0 37.3 46.6 56.0 65.3 74.6 83.9
55° 20.8 31.2 41.7 52.1 62.5 72.9 83.3 93.7
60° 23.1 34.6 46.2 57.7 69.3 80.8 92.4 104
65° 25.5 38.2 51.0 63.7 76.5 89.2 102 115
73° 29.6 44.4 59.2 74.0 88.8 104 118 133
80° 33.6 50.4 67.1 83.9 101 118 134 151
85° 36.7 55.0 73.3 91.6 110 128 147 165
90° 40.0 60.0 80.0 100 120 140 160 180
95° 43.7 65.5 87.3 109 131 153 175 196
100° 47.7 71.5 95.3 119 143 167 191 215
110° 57.1 85.7 114 143 171 200 229 257
120° 69.3 104 139 173 208 243
130° 85.8 129 172 215 257
140° 110 165 220 275
150° 149 224 299

There are many types of nozzles available
with each providing different flow rates,
spray angles, droplet sizes and patterns.
Some of these spray tip characteristics are
indicated by the tip number.

Each type of spray tip is rated under
different operating conditions. For
example, TeeJetT standard flat spray tips

are rated in GPM (GPM) whereas the TX
ConeJetT hollow cone tips, which have
much lower capacity, are rated in GPH
(Gallons per Hour). Remember, when
replacing tips, be sure to purchase the
same tip number thereby insuring your
sprayer remains properly calibrated.

Nozzle Type Brand Name

VisiFlo®

Material

0.4 Gallon Per
Minute nozzle
capacity rated 
at 40 PSI

110° Spray 
Angle

Spraying Solutions 
Other Than Water 
— New Method
Since all the tabulations are based on
spraying water, which weighs 1 kilogram
per liter, conversion factors must be used
when spraying solutions which are heavier
or lighter than water. To determine the
proper size nozzle for the solution to be
sprayed, first multiply the desired l/min 
or l/ha of solution by the water rate
conversion factor. Then use the new
converted l/min or l/ha rate to select the
proper size nozzle.

Example: 
Desired application rate is 100 l/ha 
of a solution which has a density of
1.28 kg/L. Determine the correct
nozzle size as follows:

l/ha (solution) x conversion factor 
= l/ha (from table)

100 l/ha (1.28 kg/L solution) x 1.13 
= 113 l/ha (water)

The applicator should choose a
nozzle size that will supply 113 l/ha of
water at the desired pressure.

Density – kg/L Conversion Factors
0.84 0.92

0.96 0.98

1.00 – WATER 1.00

1.08 1.04

1.20 1.10

1.28 1.13

1.32 1.15

1.44 1.20

1.68 1.30

Theoretical Coverage at Various Spray Heights (in cm)Included
Spray
Angle
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Pressure Information
Flow Rate
Nozzle flow rate varies with spraying
pressure. In general the relationship
between l/min and pressure is as follows:

EDDFl/min1 bar1______ = ______
EDDFl/min2 bar2

This equation is explained by the illus-
tration below. Simply stated, in order to
double the flow through a nozzle, the
pressure must be increased four times.

Higher pressure not only increases the
flow rate through a nozzle, but it also
influences the droplet size and the rate of
orifice wear. As pressure is increased, the
droplet size decreases and the rate of
orifice wear increases.

The values given in the tabulation sections
of this catalog indicate the most commonly
used pressure ranges for the associated
spray tips. When information on the
performance of spray tips outside of the
pressure range given in this catalog is
required, contact the Agricultural Division
at Spraying Systems Co.T

Typical Pressure Drop (bar) at Various Flow Rates (l/min)
Component No. 10 18 26 30 34 38 56 68 120

l/min l/min l/min l/min l/min l/min l/min l/min l/min
AA2 GunJet® 0.14 0.37 0.69 1.1
AA18 GunJet 0.34 0.90 1.7 2.8
AA30L GunJet 0.97
AA43 GunJet 0.69 0.14
AA143 GunJet 0.06 0.12 0.24 0.54
AA6B Valve 0.10 0.17 0.24 0.28 0.34 0.79 1.1
AA17 Valve 0.10 0.17 0.24 0.28 0.34 0.79 1.1
AA144A Valve 0.10 0.17 0.24 0.28 0.34 0.79 1.1
AA144A-1-3 Valve 0.34
AA145 Valve 0.34
AA344AE-2 Valve 0.34

Pressure Drop Through Sprayer Components

11002 @ 0.7 bar 11002 @ 2.8 bar

46 cm
90°

92 cm

110°

131 cm

46 cm

11002 @ 2.8 bar

11002 @ 1.0 bar

0.4 l/min 0.8 l/min

Pressure Drop in 3 m length without couplings
Flow 6.4 mm 9.5 mm 12.7 mm 19.0 mm 25.4 mm

in l/min (1⁄4?) I.D. (3⁄8?) I.D. (1⁄2?) I.D. (3⁄4?) I.D. (1?) I.D.
Bar KPa Bar KPa Bar KPa Bar KPa Bar KPa

1.9 0.1 9.6 1.4
3.8 4.8
5.8 0.1 9.6 2.8
7.7 0.2 16.5 4.1
9.6 0.2 23.4 0.1 6.2
11.5 0.1 8.3
15.4 0.1 13.8
19.2 0.2 20.0 2.8
23.1 0.3 27.6 4.1
30.8 0.1 6.2 2.1
38.5 0.1 9.6 2.8

Pressure Drop Through Various Hose Sizes

Spray Angle 
and Coverage
Depending on the nozzle type and 
size, the operating pressure can have 
a significant effect on spray angle and 
quality of spray distribution. As shown
below for an 11002 flat spray tip, lowering
the pressure results in a smaller spray
angle and a significant reduction in spray
coverage.

Tabulations for spray tips in this catalog
are based on spraying water. Generally,
liquids more viscous than water form
relatively smaller spray angles, while
liquids with surface tensions lower than
water will produce wider spray angles. In
situations where the uniformity of spray
distribution is important, be careful to
operate your spray tips within the proper
pressure range.

NOTE: Suggested minimum spray
heights for broadcast spraying
are based upon nozzles
spraying water at the rated 
spray angle.
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Droplet Size and Drift Information
A nozzle’s spray pattern is made up of
numerous spray droplets of varying sizes.
Droplet size refers to the diameter of an
individual spray droplet.

Since most nozzles have a wide
distribution of droplet sizes, it is useful to
summarize this with statistical analysis.
Most modern drop size measuring devices
are automated, using computers and high
speed illumination sources such as lasers
to analyze thousands of droplets in a few
seconds. Through statistics, this large
volume of data can be reduced to a single
number that is representative of the drop
sizes in the spray and can then be classified
into droplet size classes. These classes
(very fine, fine, medium, coarse and very
coarse) can then be used to compare one

*Data obtained by spraying water at room
temperature under laboratory conditions.

Nozzle Type
Approximate Percent of Spray

(1.16 l/min Flow)
Volume Less Than 200 Microns

1.5 bar 3 bar

XR TeeJetT 110° 14% 34%

XR TeeJet 80° 2% 23%

DG TeeJet 110° <1% 20%

DG TeeJet 80° <1% 16%

TT – Turbo TeeJetT <1% 12%

TF – Turbo FloodJeT <1% <1%

Driftable Droplets*

nozzle to another. Care must be taken
when comparing one nozzle’s drop size to
another, as the specific testing procedure
and instrument can bias the comparison.

Droplet sizes are usually measured in
microns (micrometers). One micron equals
0.001 mm. The micron is a useful unit of
measurement because it is small enough
that whole numbers can be used in drop
size measurement.

The majority of agricultural nozzles can 
be classified as producing either fine,
medium, coarse or very coarse droplets. 
A nozzle with a coarse droplet is usually
selected to minimize off-target drift, while 
a nozzle with a fine droplet is required to
obtain maximum surface coverage of the
target plant.

To show comparisons between nozzle
types, spray angle, pressure and flow rate,
refer to the droplet size classes shown in
the tables on pages 92 and 93.

Another droplet size measurement that is
useful for determining a nozzle’s drift
potential is the percentage of driftable
fines. Since the smaller droplets have a
greater tendency to move off-target, it
makes sense to determine what the
percentage of small droplets is for a
particular nozzle in order to minimize it
when drift is a concern. Droplets below 
200 microns are considered potential drift
contributors. The table below shows
several nozzles and their percentage of
driftable fines.

Spraying Systems Co.T uses state-of-the-
art instrumentation to characterize sprays,
obtaining droplet size and other important
information. For the latest accurate
information about nozzles and their droplet
size, please contact your nearest Spraying
Systems Co. representative.
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Droplet Size Information

TT11001 TT11015 TT11002 TT11003 TT11004 TT11005

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

Nozzle selection is often based upon
droplet size. The droplet size from a nozzle
becomes very important when the efficacy
of a particular crop chemical is dependent
on coverage, or the prevention of spray
leaving the target area is a priority.

The majority of the nozzles used in
agriculture can be classified as producing
either fine, medium or coarse droplets.
Nozzles which produce fine droplets are
usually recommended for post-emergence
applications which require excellent
coverage on leaf surfaces. The most
common nozzles used in agriculture are
those which produce medium-sized
droplets. Nozzles producing medium-sized
droplets can be used for contact and
systemic herbicides, pre-emergence
surface applied herbicides, insecticides
and fungicides.

An important point to remember when
choosing a spray nozzle which produces a
droplet size in one of the three categories,
is that one nozzle can produce different
droplet size classifications at different
pressures. A nozzle might produce
medium droplets at low pressures, while
producing fine droplets as pressure is
increased. A description of how pressure
affects droplet size is shown on the
previous page.

Droplet size classes are shown in the
following tables to assist in choosing an
appropriate spray tip.

DG TeeJetT Even Flat Spray Tips

DG95015E DG9502E DG9503E DG9504E DG9505E

2.0

2.5

3.0

3.5

4.0

Turbo TeeJetT Flat Spray Tips

Turbo FloodJetT Flat Spray Tips

TF-2 TF-2.5 TF-3 TF-4 TF-5 TF-7.5 TF-10

0.7

1.0

1.5

2.0

(bar)

(bar)

(bar)

Reference page 49 for more information.

Reference page 28 for more information.

Reference page 35 for more information.

VF Very Fine

Fine

Medium

Coarse

Very Coarse

Extremely Coarse

F 

M

C

VC

EC

M C C C C

M M C C C

M M M C C

M M M M C

M M M M M

C C VC VC VC VC

M C C VC VC VC

M M C C VC VC

M M C C C VC

M M M C C C

M M M C C C

M M M M C C

F M M M C C

F M M M C C

F M M M C C

F M M M C C

VC VC VC VC VC VC VC

VC VC VC VC VC VC VC

VC VC VC VC VC VC VC

VC VC VC VC VC VC VC

Drift Reducing Spray Tips

AI TeeJet

TT Turbo 
TeeJet

TF Turbo
FloodJet

XR TeeJet

DG TeeJet
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TJ60-650066 TJ60-6501 TJ60-650134 TJ60-6502 TJ60-6503 TJ60-6504 TJ60-6506 TJ60-6508

2.0

2.5

3.0

3.5

4.0

DG TeeJetT Flat Spray Tips

DG80015 DG8002 DG8003 DG8004 DG8005 DG110015 DG11002 DG11003 DG11004 DG11005

2.0

2.5

3.0

3.5

4.0

TJ60-8001 TJ60-8002 TJ60-8003 TJ60-8004 TJ60-8006 TJ60-8008 TJ60-8010 TJ60-11002 TJ60-11003 TJ60-11004 TJ60-11006 TJ60-11008 TJ60-11010

2.0

2.5

3.0

3.5

4.0

TwinJetT Double Flat Spray Tips

XR TeeJetT Flat Spray Tips

XR8001 XR80015 XR8002 XR8003 XR8004 XR8005 XR8006 XR8008 XR11001 XR110015 XR11002 XR11003 XR11004 XR11005 XR11006 XR11008

1.0

1.5

2.0

2.5

3.0

3.5

4.0

TeeJetT Standard Flat Spray Tips

TP8001 TP80015 TP8002 TP8003 TP8004 TP8005 TP8006 TP8008 TP11001 TP110015 TP11002 TP11003 TP11004 TP11005 TP11006 TP11008

2.0

2.5

3.0

3.5

4.0

(bar)

(bar)

(bar)

(bar)

(bar)

Reference page 32 for more information.

Reference page 34 for more information.

Reference page 31 for more information.

Reference page 33 for more information.

Droplet size classifications are based on BCPC specifications and in accordance with ASAE Standard X-572 at the date of printing. 
Classifications are subject to change.

M C C C VC M C C C C

M M C C C M M C C C

M M M C C M M M C C

M M M M C M M M M M

M M M M M M M M M M

VF F F M M M C C

VF VF F F M M C C

VF VF F F M M M C

VF VF F F M M M C

VF VF F F F M M C

VF F F M M C C F F M M M C

VF F F M M M C VF F F M M M

VF F F M M M C VF F F M M M

VF F F M M M C VF F F M M M

VF F F M M M C VF F F M M M

M M M C C C VC VC F M M M M C C C

M M M M C C C VC F F M M M M C C

F M M M M C C VC F F M M M M M C

F M M M M C C C F F F M M M M C

F F M M M M C C F F F F M M M C

F F M M M M C C F F F F M M M M

F F M M M M C C F F F F M M M M

F M M M M C C VC F F M M M M M C

F M M M M C C C F F F M M M M C

F F M M M M C C F F F F M M M C

F F M M M M C C F F F F M M M M

F F M M M M C C F F F F M M M M
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Drift Causes and Control

When applying crop protection chemicals,
spray drift is a term used for those droplets
containing the chemicals which are not
deposited on the target area. The droplets
most prone are usually small in size, less
than 150 µm micron in diameter and easily
moved off the target area by wind or other
climatic conditions. Drift can cause crop
protection chemicals to be deposited in
undesirable areas with serious
consequences, such as:

K Damage to sensitive adjoining crops.

K Water contamination.

K Health risks for animals and people.

K Possible contamination to the target area
and adjacent areas or possible over-
application within the target area.

Causes of Drift
A number of variables contribute to 
spray drift; these are predominantly due 
to the spray equipment system and
meteorological factors.

K Droplet Size
Within the spray equipment system, drop
size is the most influential factor related
to drift.

When a solution is sprayed under
pressure it is atomized into droplets of
varying sizes: The smaller the nozzle
size and the greater the spray
pressure, the smaller the droplets 
and therefore the greater the
proportion of driftable droplets.

K Spray Tip Height
As the distance between the spray tip
and the target area increases, the
greater impact wind velocity can have on
drift. The influence of wind can increase
the proportion of smaller drops being
carried off target and considered drift.

Do not spray at greater heights than
those recommended by the spray tip
manufacturer, while taking care not 
to spray below the minimum recom-
mended heights (Optimum spray
height 75 cm for 80° spray tips, 
50 cm for 110° spray tips).

K Operating Speed
Increased operating speeds can cause
the spray to be diverted back into
upward wind currents and vortexes
behind the sprayer which trap small
droplets and can contribute to drift.

Apply crop protection chemicals at
maximum operating speeds of 6 to 
8 km/h. As wind velocities increase
reduce operating speed*.

*Fertilizer applications using the TeeJetT tips 
with very coarse droplets can be performed 
at higher operating speeds.

K Wind Velocity
Among the meteorological factors
affecting drift, wind velocity has the
greatest impact. Increased wind speeds
cause increased spray drift. It is common
knowledge that in most parts of the world
the wind velocity is variable throughout
the day (see Figure 2). Therefore, it is
important for spraying to take place
during the relatively calm hours of the
day. The early morning and early
evening are usually the most calm. 
Refer to chemical label for velocity
recommendations. When spraying 
with traditional techniques the following
rules-of-thumb apply: 

In low wind velocity situations, spraying
can be performed at recommended
nozzle pressures.

As wind velocities increase, spray
pressure should be reduced and nozzle
size increased to obtain larger droplets
which are less prone to drift. Wind
measurements should be taken

throughout the spraying operation with 
a wind meter or anemometer. Based 
on current experiments the following
guidelines can be followed with respect
to the minimum ten percent volume
diameter (DV0.1) allowed with respect
to the corresponding wind velocity**:

K up to 2m/sec: DV0.1 ≥ 130 µm

K up to 3m/sec: DV0.1 ≥ 140 µm

K up to 4m/sec: DV0.1 ≥ 160 µm

K up to 5m/sec: DV0.1 ≥ 200 µm

**See TeeJet drop size data sheets for 
specific nozzles.

K Air Temperature and Humidity
In ambient temperatures over 25°C/77°F
with low relative humidity, small droplets
are especially prone to drift due to the
effects of evaporation.

High temperature during the spraying
application may necessitate system
changes or suspending spraying.

K Crop Protection Chemicals and
Carrier Volumes
Before applying crop protection
chemicals, the applicator should read
and follow all instructions provided by 
the manufacturer. Since extremely low
carrier volume usually necessitates the
use of small nozzle sizes, the drift
potential is increased. As high a carrier
volume as practical is recommended.

“Reference Nozzle” 
Drift Standard
In some European countries, the
government has defined the permissibility
of using spray nozzles by setting a
standard for the minimum droplet size
produced in terms of the DV0.1. Given
current spraying technology, nozzles must
achieve a DV0.1 greater than the value of an
XR11002 nozzle at 2.5 bar pressure. The
DV0.1 of an XR11002 at 2.5 bar is 115 µm
(see Figure 3). This value serves as the
norm for both the recommended pressure
and usability of various nozzle types and
sizes with respect to wind velocities.

Figure 1. This is not what crop protection should
look like!

Figure 2. 
Development of wind velocity,
air temperature and relative
air humidity (example). 
From: Malberg
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Drift Reducing Nozzles 1st 
and 2nd Generation
Drift potential can be minimized even when
it is necessary to use small size nozzles by
selecting the appropriate style. Nozzles
such as the Turbo TeeJetT (TT), Air
Induction TeeJet (AI) and the Drift Guard
TeeJetT (DG) produce medium to coarse
sprays even in the smaller sizes. Large
size droplets are much less susceptible to
drift, but in some cases target coverage
may be reduced due to a reduction in the
number of drops. This needs to be taken
into account especially when using contact
crop protection chemicals.

Wide angle flat spray nozzles with pre-
orifice technology can achieve a larger
drop size range at equal pressures without
a reduction in flow rate. The DG, AI and TT
incorporate pre-orifice technology which
performs the primary flow metering
function. The larger exit orifice provides
secondary metering and pattern formation
(see Figure 4).

300

250

200

150

100

50

115†

1.5 3.0 5.0 1.5 3.0 5.0 1.5 3.0

11005 11004 11003
5.0

≤ 5 m/s

≤ 4 m/s

≤ 3 m/s
≤ 2 m/s

Figure 3. 
10% VD for XR, DG
and TT nozzles with
lower limits of 10%
DV for various wind
speeds.

Figure 4. XR, DG, TT and AI Nozzles (section)

TT11005
TT11004
TT11003

XR11005

XR11004
XR11003

DG11005
DG11004

DG11003

Figure 5. 
VMD achieved by 
XR, DG and TT nozzles
relative to pressure.

Venturi type nozzles, such as the AI use
pre-orifice to create a high velocity liquid
stream and then draw air into the stream
through a side opening. This mixture of air
and liquid is then discharged at a low exit
velocity thus creating very coarse droplets
with air inclusion. However, air-filled
droplets only occur with chemicals
containing a sufficient concentration of
surfactants.

Figure 5 demonstrates the difference in
droplet sizes between the TeeJet XR, DG
and TT nozzles on the basis of DV0.5. From
this figure, the following conclusions can
be drawn:

K The DG nozzle in comparison to the 
XR achieves 30% higher DV0.5 values.
However, as the pressure increases the
percentage difference decreases.

K The TT nozzle achieves about 10 to 20%
higher DV0.5 values than the DG at equal
pressures.

K The DV0.5 values for the TT nozzle at 
1.0 bar pressure is about 70% higher
than the XR.

Summary
Drift can be managed successfully with the
right knowledge of the equipment and the
factors influencing drift. Every application
must be balanced between managing drift
and maintaining effective crop protection.
Below is a list of factors that must be
considered to insure a safe, accurate spray
application.

K Spray Pressure

K Nozzle Size

K Application Rate

K Spray Nozzle Height

K Operating Speed

K Wind Velocity

K Air Temperature and Relative
Humidity

K Buffer Zones (safe distances
from sensitive areas)

K Instructions from the crop
protection chemical
manufacturer

Having taken into account all the variables
that can have an impact on the drift
potential, it may still be necessary to
consider the use of drift control nozzles,
such as the DG, AI or TT.

†10% VD of the
XR11002 at 
2.5 bar.

Pre-Orifice
(removable)

Measurement conditions:
– Laser-Doppler Test
– Continuous PDPA

measurement over entire
flat spray width (PDPA)

– Distance 50 cm
(measured along 
spray tip axis)

– Water temperature 21°C
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Spray Distribution Quality
One of the most overlooked factors which
can dramatically influence the effective-
ness of a given crop production chemical is
spray distribution. The uniformity of the
spray distribution across the boom or
within the spray swath is an essential
component to achieving maximum
chemical effectiveness with minimal cost
and minimal non-target contamination.
There are many other factors influencing a
crop production chemical’s effectiveness,
such as weather, application timing, active
ingredient rates, pest infestation, etc.
However, an operator must become aware
of spray distribution quality if maximum
efficiency is expected.

Measurement Techniques
Spray distribution can be measured in
different ways. Sprayer manufacturers, as
well as other research and testing stations,
have patternators (spray tables) which
collect the spray from nozzles on a
standardized or simulated boom. These
patternators have a number of channels
aligned perpendicular to the nozzle spray.
The channels carry the spray liquid into
vessels for measuring and analysis (see
photo). Under controlled conditions very
accurate distribution measurements can
be made for nozzle evaluation and
development. Distribution measurements
can also take place on an actual farm

sprayer. For static measurements along
the sprayer boom, a patternator equal or
very similar to the one described earlier is
placed under the boom in a stationary
position. A distribution quality test gives the
applicator important information about the
state of the nozzles on the boom. When
much more detailed information about
spray quality and coverage are required, 
a dynamic system—spraying a tracer
(dye)— can be used.

Most of the distribution measuring devices
result in data points representing the
sprayers boom swath uniformity. These
data points can be very revealing just
through visual observation. However, for
comparison reasons, a statistical method 
is widely accepted. This method is
Coefficient of Variation (Cv). The Cv
compiles all the patternator data points 
and summarizes them into a simple
percentage, indicating the amount of
variation within a given distribution. For
extremely uniform distributions under
accurate conditions, the Cv can be ≤ 7%. 
In some countries nozzles must conform 
to very strict Cv specifications and others
require the sprayer’s distribution to be
tested for uniformity every one or two
years. These types of stipulations
emphasize the importance of distribution
quality and its effect on crop production
effectiveness.

Factors Affecting
Distribution
There are a number of factors contributing
to the distribution quality of a spray boom
or resulting Cv percentage. During a static
measurement the following factors can
significantly affect the distribution.

K Nozzles
– type
– pressure
– spacing 
– spray angle
– offset angle
– spray pattern quality
– flow rate
– overlap

K Boom Height

K Worn Nozzles

K Pressure Losses

K Plugged Filters

K Plugged Nozzles

K Plumbing Factors Influencing Liquid
Turbulence at Nozzle

Additionally, in the field during the spraying
application or during a dynamic distribution
test, the following can influence the
distribution quality:

K Boom Stability
– vertical movement (pitch)
– horizontal movement (yaw)

K Environmental Conditions
– wind velocity
– wind direction

K Pressure Losses (sprayer plumbing)

K Sprayer Speed and Resulting
Turbulence

The effect of distribution uniformity on the
efficiency of a crop production chemical
can vary under different circumstances.
The crop production chemical itself 
can have dramatic influences over its
efficiency. Always consult the manufac-
turer’s chemical label or recommendation
before spraying.
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Spray Tip Wear

An Inside Look at Nozzle
Orifice Wear and Damage
While wear may not be detected when 
visually inspecting a nozzle, it can be 
seen when viewed through an optical
comparator. The edges of the worn nozzle
(B) appear more rounded than the edges
of the new nozzle (A). Damage to nozzle
(C) was caused by improper cleaning. 
The spraying results from these tips can 
be seen in the illustrations below.

Determining Tip Wear
The best way to determine if a spray tip is
excessively worn is to compare the flow
rate from the used tip to the flow rate of a
new tip of the same size and type. Charts
in this catalog indicate the flow rates for
new nozzles. Check the flow of each tip 
by using an accurate graduated collection
container, a timing device and an accurate
pressure gauge mounted at the nozzle tip.
Compare the flow rate of the old tip to that
of the new one. Spray tips are considered
excessively worn and should be replaced
when their flow exceeds the flow of a new
tip by 10%. Reference pages 98 and 99 for
more information.

Tips Don’t Last Forever!
There is sufficient evidence that spray tips
may be the most neglected component in
today’s farming…yet they are among the
most critical of items in proper application 
of valuable agricultural chemicals.

For example, a 10 percent over-application
of chemical on a twice-sprayed 200
hectare farm could represent a loss of 
U.S. $1,000–$5,000 based on today’s
chemical investments of $25.00–$125.00
per hectare. This does not take into
account potential crop damage.

Spray Tip Care 
is the First Step 
to Successful 
Application
The successful performance
of a crop chemical is highly dependent 
on its proper application as recommended
by the chemical manufacturer. Proper
selection and operation of spray nozzles
are very important steps in accurate 
chemical application. The volume of spray
passing through each nozzle plus the
droplet size and spray distribution on the
target can influence pest control.

Critical in controlling these three factors 
is the spray nozzle orifice. Careful
craftsmanship goes into the precision
manufacturing of each nozzle orifice.
Although a dealer can help in spray tip
selection, the maintenance of those tips
rests solely in the hands of the user.

The illustration below compares the
spraying results obtained from well-
maintained vs. poorly-maintained spray
tips. Poor spray distribution can be
prevented. Selection of longer wearing 
tip materials or frequent replacement of
tips from softer materials can eliminate
misapplication due to worn spray tips.

Careful cleaning of a clogged spray tip can
mean the difference between a clean field
and one with weed streaks. Flat spray tips
have finely crafted thin edges around the
orifice to control the spray. Even the
slightest damage from improper cleaning
can cause both an increased flow rate and
poor spray distribution. Be sure to use
adequate strainers in your spray system to
minimize clogging. If a tip does clog, only
use a soft bristled brush or toothpick to
clean it…never use a metal object. Use
extreme care with soft tip materials such as
plastic. Experience has shown that even a
wooden toothpick can distort the orifice.

NEW SPRAY TIPS

Produce a uniform distribution 
when properly overlapped.

WORN SPRAY TIPS

Have a higher output with more spray
concentrated under each tip.

DAMAGED SPRAY TIPS

Have a very erratic output – overapplying
and underapplying.

XR TEEJET

11003VS

A CB
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Sprayer Calibration
Broadcast 
Application

Sprayer calibration (1) readies your sprayer for operation and 
(2) diagnoses tip wear. This will give you optimum performance 
of your TeeJetT tips.

Equipment Needed:
• TeeJet Calibration Container

• Calculator

• TeeJet Cleaning Brush

• One new TeeJet Spray Tip matched to the 
nozzles on your sprayer

• Stopwatch or wristwatch with second hand

STEP NO. 1 
Check Your 
Tractor/Sprayer Speed!

Knowing your real sprayer speed is an essential part of accurate
spraying. Speedometer readings and some electronic
measurement devices can be inaccurate because of wheel
slippage. Check the time required to move over a 30 or 60 meter
strip on your field. Fence posts can serve as permanent markers.
The starting post should be far enough away to permit your
tractor/sprayer to reach desired spraying speed. Hold that speed
as you travel between the “start” and “end” markers. Most
accurate measurement will be obtained with the spray tank half
full. Refer to the table on page 88 to calculate your real speed.
When the correct throttle and gear settings are identified, mark
your tachometer or speedometer to help you control this vital part
of accurate chemical application.

STEP NO. 2
The Inputs

Before spraying, record the following: EXAMPLE

Nozzle type on your sprayer.......................................11004 Flat
(All nozzles must be identical) Spray Tip

Recommended application volume ............................190 l/ha
(From manufacturer’s label)

Measured sprayer speed............................................10 km/h

Nozzle spacing ...........................................................50 cm

STEP NO. 3
Calculating Required 
Nozzle Output

Determine l/min nozzle output from formula.

l/ha x km/h x W
FORMULA: l/min = _____________

60,000

190 x 10 x 50
EXAMPLE: l/min = _________

60,000

ANSWER: 1.58 l/min

STEP NO. 4 
Setting the Correct Pressure

Turn on your sprayer and check for leaks or blockage. Inspect 
and clean, if necessary, all tips and strainers with TeeJet brush.
Replace one tip and strainer with an identical new tip and
strainer on sprayer boom.

Check appropriate tip selection table and determine the pressure
required to deliver the nozzle output calculated from the formula in
Step 3 for your new tip. Since all the tabulations are based on
spraying water, conversion factors must be used when spraying
solutions which are heavier or lighter than water (see page 89).

Example: (Using above inputs) Refer to TeeJet table on page 33
for TT11004 flat spray tip. The table shows that this nozzle should
deliver 1.58 l/min at 3 bar.

Turn on your sprayer and adjust pressure. Collect and measure
the volume of the spray from the new tip for one minute in the
collection jar. Fine tune the pressure until you collect 1.58 l/min.

You have now adjusted your sprayer to the proper pressure. It will
properly deliver the application rate specified by the chemical
manufacturer…at your measured sprayer speed.

STEP NO. 5
Checking Your System

Problem Diagnosis: Now, check the flow rate of a few tips on
each boom section. If the flow rate of any tip is 10 percent greater
or less than that of the newly installed spray tip, recheck the
output of that tip. If only one tip is faulty, replace with new tip and
strainer and your system is ready for spraying. However, if a
second tip is defective, replace all tips on the entire boom. This
may sound unrealistic, but two worn tips on a boom are ample
indication of tip wear problems. Replacing only a couple of worn
tips invites potentially serious application problems.

Banding and 
Directed Applications

The only difference between the above procedure and calibrating
for banding or directed applications is the input value used for “W”
in the formula in Step No. 3.

For single nozzle banding or boomless applications…
W = Sprayed band width or swath width (in cm).

For multiple nozzle directed applications…
W = Row spacing (in cm) divided by the number 

of nozzles per row.
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Calibration/Adjustment Accessories

TeeJet
Calibration 
Container

The TeeJet Calibration Container features
a 1.8 L capacity and a dual scale in both
U.S. and metric graduations. The container
is molded in polypropylene for excellent
chemical resistance and durability.

How to order:
Example: CP24034-PP

(Calibration Container only)

How to order:
Specify model number. 

Example: CP20016-NY
(Cleaning Brush only)

TeeJet Tip 
Cleaning 
Brush

Water and Oil 
Sensitive Paper
These specially coated papers are used
for evaluating spray distributions, swath
widths, droplet densities and penetration of
spray. Water sensitive paper is yellow and
is stained blue by exposure to aqueous
spray droplets. White oil sensitive paper
turns black in areas exposed to oil droplets.
For more information on water sensitive
paper write for data sheet 20367, for
information on oil sensitive paper write 
for data sheet 20367-1.

Water and oil sensitive paper sold by Spraying
Systems Co. is manufactured by Ciba-Geigy
Corporation.

TeeJet® Tip Tester
The TeeJet tip tester helps identify worn
spray tips quickly and easily. This hand
held flowmeter allows you to check all
spray tips for uniform flow rates in minutes.
Just attach the adapter over a spray tip
and read the approximate flow rate in liters
per minute (l/min) directly from the scale.
Two adapters are provided to fit all types of
conventional and quick-attach nozzle caps.
Each tip tester is supplied with a TeeJet
nozzle cleaning brush in the built-in
storage compartment.

How to order:
Specify part number.

37670 TeeJet Tip Tester

TeeJet® Pattern Check
Successful applications depend on a
quality pattern from your spray tips and
proper operation of your spraying
equipment. The TeeJet pattern check
makes it easy to see if your sprayer is
properly set up to provide the even
distribution needed for safe and effective
pest control. By sliding the pattern check
under the sprayer boom while spraying
clean water, you get an immediate
indication of the spray distribution along
the boom.

How to order:
Specify part number.

37685 TeeJet Pattern Check

Water Sensitive Paper
Part No. Paper Size Quantity/Package
20301-1 76 mm x 26 mm 50 cards

20301-2 76 mm x 52 mm 50 cards

20301-3 500 mm x 26 mm 25 strips

Oil Sensitive Paper
Part No. Paper Size Quantity/Package
20302-1 76 mm x 52 mm 50 cards

20302-2 52 mm x 10 m 1 roll

20302-3 10 mm x 10 m 1 roll

How to order:
Specify part number.

Example: 20301-1  76 mm x 26 mm
Water Sensitive Paper

TeeJet 38560 
Wind Meter
K Measures wind velocity 

on three scales. 
Beaufort, MPH (miles 
per hour) and m/sec 
(meters per second).

K Wide wind velocity 
range.

K Compact and 
lightweight for 
convenient transport 
and storage.

K Easy to operate and maintain.

How to order:
Specify part number.

38560 TeeJet Wind Meter
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Plumbing Diagrams
The following diagrams have been developed to serve as a
guideline for plumbing agricultural sprayers. Similar manual valves
may be substituted for electric valves. However, the sequence in
which these valves occur should remain the same. Note that one of
the most common causes of premature valve failure is improper
installation.

Positive Displacement Pump
Piston, roller and diaphragm pumps are all types of positive
displacement pumps. This means that pump output is proportional
to speed and virtually independent of pressure. A key component in
a positive displacement system is the pressure relief valve. Proper
placement and sizing of the pressure relief valve is essential for
safe and accurate operation of a positive displacement pump.
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AGITATION
LINE

THROTTLING
VALVE

DIAPHRAGM
PUMP 

TANK
SHUTOFF

LINE STRAINER

BY-PASS
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BY-PASS
LINE

ELECTRICAL
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GAUGE TEE
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PRESSURE
RELIEF
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ELECTRICAL
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BOOM SECTION 3BOOM SECTION 2BOOM SECTION 1

JET AGITATOR

AGITATION
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THROTTLING
VALVE
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SHUTOFF

LINE STRAINER
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Non-Positive Displacement Pump
The centrifugal pump is the most common non-positive
displacement pump. The output from this type of pump is
influenced by pressure. This pump is ideal for delivering large
volumes of liquid at low pressures. A key component of the
centrifugal pump is the throttling valve. A manual throttling valve on
the main output line is essential for the accurate operation of the
centrifugal pump.

Two-Way Plumbing Diagram (Positive Displacement)

Two-Way Plumbing Diagram (Non-Positive Displacement)

Three-Way Plumbing Diagram (Positive Displacement)
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Educational Programs

Item Number Description Time U.S. Dollars
LI-A-1 Spray Tips For Successful Weed Control 16 min. $15.00

LI-A-1PAL Spray Tips For Successful Weed Control 16 min. $15.00

LI-A-10 Tune-Up for Profits 18 min. $15.00

LI-A-10PAL Tune-Up for Profits 18 min. $15.00

LI-A-11 Tune-Up for Profits (Español) 18 min. $15.00

LI-A-14 Calibrating Low Pressure Sprayers 161⁄4 min. $15.00

LI-A-14PAL Calibrating Low Pressure Sprayers 161⁄4 min. $15.00

LI-A-16 Calibrating Turfgrass Sprayers 161⁄2 min. $15.00

LI-A-16PAL Calibrating Turfgrass Sprayers 161⁄2 min. $15.00

LI-A-17 Don’t Get My Drift For Ag & Turf 13 min. $15.00

LI-A-17PAL Don’t Get My Drift For Ag & Turf 13 min. $15.00

LI-A-18 New Life for an Old Sprayer 13 min. $15.00

LI-A-18PAL New Life for an Old Sprayer 13 min. $15.00

Educational Video Tapes

Item Number Description U.S. Dollars
LI-AS-14 Calibrating Low Pressure Sprayers $35.00

LI-AS-15 Calibrating Low Pressure Sprayers (Metric) $35.00

LI-AS-16 Calibrating Turfgrass Sprayers $35.00

LI-AS-17 Don’t Get My Drift $35.00

LI-AS-20E Agricultural Presentation (Español) $35.00

Educational Slide Programs

Additional literature available on request.
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