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PNR ITALIA manufactures and markets 
small spraying nozzles for individual use 
up to spraying systems for large 
industrial plants and is able to meet 
every customer’s need with targeted 
solutions. 

The wide range of products includes 
spray nozzles, washing heads and 
complementary accessories such as 
filters, guns and hoses for industrial 
washing, ejectors, blow nozzles, joints 
and hose clamps. 

Located in Voghera, not far from Milan, 
the Headquarter and production plant is 
located in a strategic area favored by 
the proximity to the main motorway 
networks and important international 
maritime routes, easily accessible from 
the port of Genoa. 
PNR ITALIA started its activity in 1968 
with the trade and production of 
components and spraying nozzles for 
fire protection systems and, 
subsequently, with a range of sprayers 
for industrial applications. Over time it 
has grown and consolidated through a 
commercial policy based on a 
widespread network of partners present 
in the main foreign markets and also 
thanks to a continuous investment in 
research.

Today PNR ITALIA has at its disposal a technologically advanced 
production plant for the production of spraying nozzles, washing 
heads and atomizers with absolute quality machines, many of 
which work with CNC technology, often internally designed for 
special machining.  

With an annual production of about 9 million pieces, PNR ITALIA is 
a solid industrial reality oriented to constant growth, driven by  
high-tech investments  and product innovation. 
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NOZZLES FOR 
METALS INDUSTRY

The primary scope of the range of nozzles for metals industry, 
used in metals processing plants, and in steel mills in particular, 
is the cooling of hot metals and flue gases generated during the 
production process.

As the initial temperatures are high, the thermodynamic study of 
the steel production process must be accurately developed, in 
order to determine the hydraulic performances of the required 
nozzles and/or atomizers to use, such as flow rate, spray angle 
and droplets diameter.

When nozzles are used for the suppression of gaseous and 
particulate pollutants, a deep knowledge of the thermochemical 
process to be developed for an efficient suppression is crucial 
for the choice of the most suitable nozzles/atomizers.

The steel making procedure can be summarized in some basic 
steps: 

DESCALING
COOLING
HEAT TREATMENT
DUST SUPPRESSION
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The process for removing oxide scale deposits from steel surfaces is made at 
very high temperatures and requires nozzles that operate at high pressures, up 
to 600 bar at times. 

The descaling quality greatly depends on the uniformity of performance of the 
nozzles installed onto the intake manifold. It is also crucial to extend the 
operating life of the nozzles before their drop in performance makes their 
replacement necessary. 

Therefore, an accurate control of the performance of our descaling nozzles and 
the evaluation of their operating life, are key elements that PNR Italia makes 
using a special test bench, of its own design and production, in order to ensure 
its customers the full compliance of the supplied nozzles with the strict quality 
requirements of the modern descaling process. 

PROCEDURES OF THE STEEL MANUFACTURING

DESCALING



The dimensioning of a descaling plant requires a 
preliminary study of the maximum allowable 
temperature difference. Such study will identify the 
flow rate limits in order to keep the product at a 
certain temperature value. A later evaluation of the 
type of scales to remove, will lead to define the 
required impact pressure and the hydraulic pressure 
value that is necessary to obtain it.
Therefore, once the flow rate and pressure values to 
use are known, the geometry of the product will 
identify the number and the spray angle of the nozzles 
to install.

For the descaling process in steel industry, the 
following high-pressure nozzles are used:

GW series, with dove-tail coupling;
HW/AH series and HW/AA series with short body 
and broached connection;
HW/AK series and HW/AB series with long body 
and broached connection;
HW/AM series with broached connection, for 
applications in which the water consumption must 
be reduced; 
EXTRA-HXTM, with a significant increase in water 
velocity at the nozzle orifice. 

DESCALING NOZZLES
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HW/AK
Flat fan nozzle

HW/AM
Flat fan nozzle

GW
Flat fan nozzle

HW/AH
Flat fan nozzle

 
Flat fan nozzle
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The selection of the most suitable cooling nozzle/atomizer, includes a thorough 
knowledge of the following parameters:

the amount of heat to cool down;
the required cooling rate; 
the geometry (shape) of the products that must be to cooled down; 
the heat transfer capacity of the product to be cooled. 

When the range of products to cool is limited the choice is simpler, but when the 
range is wide, either for the shape or for the different raw material quality, it is 
necessary to subdivide the range according to a variety of criteria and resort to a 
wider choice of nozzles/atomizers. Therefore, the above-mentioned parameters 
should be evaluated for each sub-range. 

A crucial factor in the choice is also the degree of purity of the coolant that can 
steer the choice towards a model of more clog-resistant nozzle/atomizer. 

PROCEDURES OF THE STEEL MANUFACTURING

COOLING



ELECTRODES COOLING

In the electrodes cooling process, the geometries and 
raw material to cool are constant parameters. Yet, 
some variations could be due to the different electric 
field intensity between the electrodes. In order to 
check the electrodes temperature during the melting 
process, the following hydraulic nozzles are used:

J series; K series, flat fan spray, with male 
connection
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CONTINUOUS CASTING

In a continuous casting, the required cooling 
parameters are extremely variable based on:

geometry of the product that must be cooled down; 
involved casting sector; 
thermal and metallurgical features of the product 
that must be cooled down.

We must always bear in mind that an atomizer can 
operate with a turn down ratio (“Turndown ratio” refers 
to the width of the operational range of a device, and 
is defined as the ratio of the maximum capacity to 
minimum capacity at which an atomizer generates a 
good droplet fragmentation) much wider than that of 
an hydraulic nozzle and, therefore, allows to cool 
down a wider range of products or to provide different 
cooling curves for the same product.
A wide range of products can satisfy the various 
steps of the manufacturing process of continuous 
casting. 

NOZZLES:
J series, GX series, GY series, with flat spray 
pattern, for bottom roll cooling;
AH series, BA series, with full cone spray patterns, 
round impact area and female connection;
D series, BC series, BH series, with full cone spray 
pattern, round impact area and male connection;
BX series, with full cone spray pattern, round 
impact area, with welding nipple connection and 
locknut;
D..OB series, D..PB series, with full cone oval 
spray pattern and male connection.

J
Flat fan nozzle

D
Full cone nozzle

K HIGH
Flat fan nozzle



ROLLS COOLING

A different assessment must be made depending on 
whether the roll to cool down

is a simple element of the steel-plate conveyance 
system
is an essential part of the plastic deformation 
process
the tolerances of the operating temperatures are tight

The most suitable nozzles for this application are the 
flat fan nozzles of the

GX, GY, J and KYA series.

For less demanding applications, air-blowing nozzles 
are used:

UEA D020 series, producing a conic pattern air jet 
with narrow angle;
UEA 0252 / 0527 series, producing a strong flat 
fan pattern of air;
UEB series air blades producing a high impact 
laminar jet of compressed air.
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ATOMIZERS WITH BILLET MACHINED BODY:
MN series, MP series, with full cone spray pattern 
and round impact area;
MO series, with full cone oval spray pattern;
MQ series, MR series, with flat spray pattern.

ATOMIZING LANCES:
MB series, with flat spray pattern and die cast 
body;
MT series, with flat spray pattern and parallelepi-
ped-shaped body. 

MO
Oval jet atomizer

MN
Full cone atomizer

AH
Full cone nozzle
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MT
Flat fan lance atomizer

GX
Flat fan nozzle

UEA D020
Air blow-off nozzle

MB
Flat fan lance atomizer

KYA
Flat fan nozzle

UEB
Air knive
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Heat treating  is a group of industrial, thermal and metalworking processes used 
to alter the physical, and sometimes chemical, properties of a material. 

Modern heat treatment technologies in metal working processes are becoming 
more and more sophisticated and are mainly focused on:

the optimization of the process by immersion in tanks with the use of educator 
nozzles that improve the mixing and circulation of the liquid coolant; 
the replacement of hydraulic nozzles with atomizing nozzles that provide finer 
droplets and can significantly increase the rate of heat exchange.

PROCEDURES OF THE STEEL MANUFACTURING

HEAT TREATMENT



FERROUS METALS

Modern technologies for heat treatment of metals 
involve the use of:

Full cone nozzles and/or flat fan nozzles, with the 
appropriate spray angle and flow rate, for direct 
impact of the cooling liquid on the hot metal: 
D series, D..OB series, D..PB series;
Full cone, circular or oval spray pattern atomizers 
for more demanding industrial applications: MN 
series, MO series;
Mixing eductors that increase the flow rate of 
submerged nozzles when the heat treatment is 
made by immersion of the hot metal into a 
quenching tank.

D..OB
Oval full cone nozzle

D..PB
Oval full cone nozzle
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NON-FERROUS METALS

The heat treatment of non-ferrous metals is usually 
made at lower temperatures but the nozzles used in 
this process are more or less the same used for 
ferrous metals heat treatment. 

Flat fan nozzle of the J series are suitable for less 
demanding applications.

UPB, UPD
Mixing eductors
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PROCEDURES OF THE STEEL MANUFACTURING

DUST SUPPRESSION

For an effective dust suppression, it is necessary to know exactly the particle 
size of the pollutants to remove. 

The need to minimize dust emissions generated during the steel production 
process, or caused by volatile raw materials, is satisfied by different types of 
nozzles, depending on their connection, spray patter or flow rate, such as:

flanged full cone (AE series, BL series) or hollow cone (PR series) nozzles;
threaded full cone (BE series, E series), hollow cone (PA / PB series, PE / PF 
series); 
Sani-Boost cannons with a multi-crown spraying system with stainless steel 
nozzles. 

SANI-BOOST 500, SANI-BOOST 700
Dust suppression cannons



NOZZLES FOR METAL INDUSTRY 11

BE
Full cone nozzle

PE
Hollow cone nozzle

PR
Hollow cone nozzle

AE
Full cone nozzle

PA
Hollow cone nozzle

E
Full cone nozzle

BL
Full cone nozzle



A GLOBAL PRESENCE 
ALL OVER THE WORLD. 

PNR ITALIA SRL
Via Gandini 2, 27058 Voghera (PV) Italy
For more information, visit www.pnr.eu

Call or write us for customized solutions!
+39 0383 344 611            info@pnr.it
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