
CONTROL OF 

LIQUID FLOW
The flow rate (capacity) of
a fluid through a nozzle is
affected by a number of
factors including pressure,
specific gravity and viscos-
ity of the fluid.  
Pressure
Assuming that all factors 
remain constant, increas-

ing pressure will result in

an increase in flow through
a nozzle.  
For the majority of industri-
al nozzles, this is
expressed as:

Most Lurmark nozzles are
calibrated at 3 bar pres-
sure with water, however,
should you require the flow

rate of a nozzle at a spe-

cific pressure, please con-
sult us at Lurmark and we
will be happy to calibrate
your nozzle under labora-
tory conditions.
Movement of the liquid
through pipe and fittings
will create resistance in
the flow of liquid towards
the nozzle and as a result,
pressure loss will occur.
To ensure that the correct
pressure is maintained at
the spray tip the pipe must
be of adequate diameter
(see Table 2) and pressure
losses must be taken into
account when designing
systems (see page 47).
Specific Gravity
The specific gravity or
density of a liquid repre-
sents the ratio of a mass 

of given volume of liquid to
the mass of the same
volume of water, i.e.:
Generally, the higher the 
specific gravity of a liquid
the smaller the flow rate of
liquid through the nozzle.
The following conversion
factors can be used to 
calculate specific gravity
effects (Table 1).
Table1

Viscosity 
The viscosity of a liquid is
a measure of the extent to
which the liquid resists a
tendency to flow.  In gen-
eral, increased pressure is 
required to atomise more
viscous liquids resulting in
sprays with a smaller
angle compared with water

Degree of Droplet Size Relative 
Atomisation (Microns) Size

Fog Up to 20

Fine Mist 20 - 100

Fine Drizzle 100 - 250

Light Rain 250 - 1000

Thunderstorm Rain 1000 - 4000

Table 2 - PRESSURE LOSS OF WATER THROUGH SCHEDULE 40 STEELPIPE 

FLOW
IN

L/min 1/8” 1/4” 3/8” 1/2” 3/4” 1” 11/4” 11/2” 2” 21/2” 3” 31/2” 4” 5” 6” 8”

1.0 0.07
1.5 0.16 0.04
2.0 0.26 0.06
2.5 0.40 0.08
3.0 0.56 0.12 0.03

4.0 0.96 0.21 0.05 0.02
6.0 2.0 0.45 0.10 0.03
8.0 3.5 0.74 0.17 0.05 0.01

10.0 - 1.2 0.25 0.08 0.02
12.0 - 1.7 0.35 0.11 0.03

15.0 - 2.6 0.54 0.17 0.04 0.01
20.0 - - 0.92 0.28 0.07 0.02
25.0 - - 1.2 0.45 0.11 0.03
30.0 - - 2.1 0.62 0.15 0.04 0.01
40.0 - - - 1.1 0.25 0.08 0.02

60.0 - - - - 0.54 0.16 0.04 0.02 0.006
80.0 - - - - 0.93 0.28 0.07 0.03 0.009
100.0 - - - - - 0.43 0.12 0.05 0.010
115.0 - - - - - 0.58 0.14 0.06 0.015
130.0 - - - - - 0.72 0.18 0.08 0.02 0.010

150.0 - - - - - - 0.23 0.10 0.03 0.012
170.0 - - - - - - 0.29 0.13 0.04 0.016
190.0 - - - - - - 0.36 0.16 0.05 0.02
230.0 - - - - - - 0.50 0.23 0.07 0.03 0.009
260.0 - - - - - - - 0.32 0.09 0.04 0.01

300.0 - - - - - - - 0.38 0.11 0.04 0.02 0.007
340.0 - - - - - - - 0.50 0.14 0.06 0.02 0.009
380.0 - - - - - - - 0.61 0.18 0.07 0.03 0.01
470.0 - - - - - - - - 0.28 0.11 0.04 0.02 0.009
570.0 - - - - - - - - 0.39 0.15 0.05 0.03 0.01

750.0 - - - - - - - - 0.64 0.26 0.09 0.04 0.02 0.007
950.0 - - - - - - - - - - 0.14 0.06 0.03 0.01
1150.0 - - - - - - - - - - 0.19 0.09 0.05 0.02
1500.0 - - - - - - - - - - - 0.16 0.08 0.03 0.01
1900.0 - - - - - - - - - - - - 0.13 0.04 0.02

2800.0 - - - - - - - - - - - - - 0.09 0.03      0.009
3800.0 - - - - - - - - - - - - - 0.16 0.06      0.02
7500.0 - - - - - - - - - - - - - - 0.23       0.06

PRESSURE DROP IN BAR FOR VARIOUS PIPE SIZES (IN 10mm LENGTH)

Recommended flow rate ranges shown in blue
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alone.  

Nozzle design governs the
extent of this effect, but in
general, as viscosity
increases, so the flow rate
of hollow and full cone
nozzles is increased 
and conversely, the flow of
flat sprays are decreased.
Surface Tension
Surface tension is the con-
dition existing at the free surface of a liquid resem-

bling the properties of an
elastic skin under tension.
This tension is a result of
the intermolecular forces
exerting an unbalanced
inward pull on the individ-

ual surface molecules.

Surface tension affects the
development of the liquid
sheet and hence directly
influences minimum oper-
ating pressures, droplet-
size and spray angle as
summarised on page 8.
Temperature
Temperature influences 
liquid viscosity, specific
gravity and surface ten-
sion, and can affect the

performance of spray

The diameter of a droplet whose ratio of volume to surface area is equal to
that of the total sample.  This diameter permits the calculation of the total
surface area of an atomised volume of liquid.

A number which divides the spray into two equal parts by volume.
eg A VMD value of 30 microns would mean the spray pattern contains half
the volume of droplets with diameters of 30 microns and below and half
above 30 microns.

The average diameter of a drop without reference to volume.  The NMD
ratio reflects the uniformity or span of drop production.

The average of the diameters of all the droplets in the sample.

The diameter of a droplet whose volume if multiplied by the number of
droplets will equal the total sample volume.

The diameter of a droplet whose surface area if multiplied by the total
number of droplets, will equal the total surface area of the sample.

The diameter which divides the surface area of the droplets into two equal
halves

The diameter of a droplet whose ratio of volume to diameter is equal to that
of the entire sample.

Sauter Mean Diameter (SMD). Also
expressed as D32

Volume Median Diameter (VMD).
Also known as (MVD) or Dv0.5,
(MMD)

Number Median Diameter (NMD)
DN0.5

Arithmetic Mean (D21)

Volume Mean (D31)

Surface Mean (D20)

Surface Median Diameter (DA0.5) 

Volume Mean Diameter (DV0.5)

DEFINITIONS OF SOME COMMON SPRAY QUALITY MEASUREMENTS USED WITHIN INDUSTRY

TABLE 3

SUMMARY OF 
FACTORS AFFECTING

NOZZLE  
PERFORMANCE

This chart provides
a summary of the factors

affecting nozzle performance
and is applicable to most 

spraying scenarios. 
However, results may vary for

nozzles used under certain 
conditions. 

Please contact our 
technical experts for more

information on your 
specific applications.

PRESSURE SPECIFIC VISCOSITY SURFACE TEMPERATURE
INCREASE GRAVITY INCREASE TENSION INCREASE

INCREASE INCREASE

FLOW 
RATE

FLOW 
ANGLE

DROPLET
SIZE

VELOCITY

IMPACT

WEAR

* NEGLIGIBLE

NEGLIGIBLE

NEGLIGIBLE

NEGLIGIBLE

NEGLIGIBLE

NEGLIGIBLE

NEGLIGIBLE

NEGLIGIBLE

Depends on the spray nozzle used and liquid being sprayed             

Full Cone and hollow cone increase, flat fan decreases.                        

Decrease                Increase            Depending on nozzle type*

N/cm2 = 0.327 x Flow rate (L/min)
x

Spraying Pressure (bar)

Spray Spray % Impact
Pattern Angle  per cm2 of

Type Degrees     Theoretical
Total Impact*

Flat Fan 15 30%
25 18%
35 13%
40 12%
50 10%
65 7%
80 5%

Full Cone 15 11%
30 2.5%
50 1%
65 0.4%
80 0.2%
100 0.1%

Hollow Cone 60-80 1-2%

TABLE 5

*30cm distance from nozzle
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Spray
angle

Actual
spray 
width

Theoretical width


