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Applicable throughout the mill, automated spraying systems offer precise
performance that saves money on processes like coating paper and moisturizing

Automated Spray Control Offers
Precise Performance, Cost Savings

By CHRISTY HOFHERR

m a i n t e n a n c e

product moving through the line without adjusting spray
system pressure and flow rate can cause inconsistent cover-
age of brightener or other critical coatings.

4. Variations in fluid type: Chemicals with different fluid 
properties, such as viscosity, require adjustment to the spray
nozzle operating parameters. Even variations among differ-
ent batches of the same chemical can affect spray coverage
and result in product quality problems.
Each of these spraying-related problems have cost impli-

cations that range from minimal to extensive, depending on
factors such as the price of raw materials, the total cost of
downtime per hour, and the amount of lost revenue stemming
from returned or damaged product.  It is also important to
note that these challenges may appear individually or in com-
bination, increasing the difficulty of optimizing spray system
performance. 

Automatic spray nozzles provide the performance necessary
to meet these challenges effectively (Table 1).  However, moni-
toring and maintaining the performance of these nozzles pre-
sents an intense labor commitment, especially in a paper mill
where many spraying systems are simultaneously in operation
every day.  

Making matters even more difficult is that performance
problems are often impossible to detect with the naked eye
because even ineffective systems are still delivering fluid at a
rate that appears to be normal.  Automated spray control sys-
tems provide a means to maintain optimal spray performance
over the long term.

The Role of Spray Automation in the Mill

Simply put, a dedicated spray controller adds value by monitor-
ing operating conditions and adjusting spray performance as
necessary.  The most common challenges that automated spray
systems must address in paper and tissue mills are as follows:
• Viscous or solids-laden coatings must be sprayed
• Uniform spray coating is critical to product quality
• Spray system performance must be adjusted on the fly 

based on line speed or product dimensions
Table 2 offers more information about the types of spray

applications that can be managed by dedicated controllers in
the mill.  Common performance parameters and challenges
that correspond to these applications are also covered. 

With the complex machinery used in the paper-
making process, it is natural for operators to
overlook their spray nozzles, which are often
among the smallest components used in the

mill.  However, mill operators who consistently monitor and
maintain their spraying systems find that spray optimization
presents a unique opportunity to reap big financial rewards.

Why is this?  Spraying systems are found in many areas of
the paper manufacturing process: stock chest cleaning, clean-
ing filters and fabrics, paper trimming, re-moisturizing, starch
coating, etc.  They are precision components designed to yield
very specific performance under equally specific process con-
ditions.  If a spraying system is not properly calibrated, moni-
tored and maintained, it can drain a surprising amount of
money from your operations.  

This article will educate readers about the variables that affect
spray performance and address how automated spray controllers
can help manage spray systems throughout the mill.  Examples of
spraying applications in manufacturing paper and related products
will also be provided to demonstrate how automated spray con-
trollers maximize efficiencies and reduce production costs. 

Spray Performance Parameters

There are numerous parameters that affect spray performance,
including liquid pressure, temperature and viscosity; solids con-
tent of sprayed liquid; atomizing air and fan air pressure; spray
gun cycle time and line speed.  Any change in these parameters
can affect spray coverage, liquid usage, drop size, and transfer
efficiency, ultimately impacting overall product quality. 

Consider the following four examples of how even the most
routine changes affect spray performance: 
1. Liquid pressure changes: Variations in liquid pressure also 

change the flow rate of nozzles, which can waste water and
expensive coating chemicals such as starches, or can affect
product quality. 

2. Increased solids content of sprayed liquid: Solids in the 
sprayed liquid on the wet end can cause faster nozzle wear,
resulting in striping and premature replacement of felts and
fabrics. In dry end applications, high solids content may clog
the nozzle, resulting in poor coverage and reduced transfer
efficiency.

3. Line speed changes: Increasing or decreasing the speed of 
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Although PLCs are commonly used to provide On/Off
functionality for spraying systems, they lack the pre-tested
spray control software and built-in nozzle performance data
that make dedicated spray controllers especially well suited to
this task.  To truly optimize spray performance in the mill, it is
necessary to understand how variations in pressure, flow, and
viscosity affect spray characteristics such as drop size, spray
coverage, and impact.  

Dedicated spray controllers monitor system performance
and can adjust on the fly. For example, a worn orifice will often
cause line pressure to decrease. A spray controller can detect
this immediately and adjust the pump so that adequate flow
and coverage is maintained. Spray controllers alert operators of
spray variations that cannot be corrected immediately and can
be programmed to shut down the line if need be to prevent
needless waste.  

Dedicated spray controllers can link spray performance to
key production variables, relieving operations and mainte-
nance staff of the time-consuming task of manually monitor-
ing and adjusting spray flow on an ongoing basis. If it is possi-
ble to precisely measure size, line speed, water content, weight,
temperature, texture, color, or any other key variable that is

directly related to fluid delivery, the spray controller can moni-
tor this measurement and adjust the spray appropriately.  

Solving Spraying Challenges in the Mill

The following sections offer some specific examples of how
dedicate spray controllers have been used to manage spray
applications in specialized papermaking processes. 

Applying special coatings to paper products: Adding value to
paper and tissue products often means applying special coatings
to the surface of the sheet.  Starches, brighteners, lotions, anti-bac-
terial agents and other costly value-added coatings must be
applied uniformly across the width of the web at a precise rate,
regardless of line speed fluctuations. Even minor variations in line
speed can affect coating weight and product quality if the proper
spray control adjustments are not made.  

Spraying lotion onto tissue products is a good example of
this type of application.  Because of viscosity, some lotions are
difficult to spray and are applied to tissue with rollers -a more
expensive process.  Using a heated pressure vessel, heated
delivery lines, and heated spray guns; it is possible to ensure
that the material will flow properly through a spray system.
Thermocouples provide feedback to the spray controller, ➤

TABLE 1.

These automatic spray nozzles are commonly used for advanced coating and marking applications in paper and tissue
mills. Features described to the right are among the most critical to obtain optimized spray performance.

High Speed Automatic Spray Nozzle • High-speed cycling - up to 10,000 cycles per minute 
- Precise marking and intermittent spraying

• Pulse width modulation - adjust duty cycle of nozzle to control flow 
without changing liquid pressure

- Maximizes system flexibility - wide range of flow rates possible 
from a single tip 

- Less clogging - Low flow rates possible with larger spray orifice
- Minimizes overspray and fluid consumption by using lower liquid pressures

Automatic Air Atomizing Nozzles • Air atomizing spray provides uniform coating performance
• Cycling - up to 180 cycles per minute
• Wide variety of spray setups available
• Clean-out needles available to reduce nozzle plugging
• Fluid consumption reduced compared to hydraulic nozzles
• External mixing of fluid and air for spraying viscous fluids

Variable Spray Automatic Air Atomizing Nozzle • Independent control of liquid, atomizing air and fan air pressure 
- Fine tuning of spray capacity, droplet size, and spray patterns 

• Air atomizing spray provides uniform coating performance
• Wide variety spray setups available

- Anti-beading setup minimizes material build-up on spray nozzle which 
leads to plugging

• Clean-out needle available to reduce nozzle plugging
• Modular design 

- Dramatically cuts cleaning and maintenance downtime

Nozzle Type Features & Benefits
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maintaining the temperature within a target range for optimal
spray performance.  

Variable spray automatic air atomizing nozzles with clean-
out needles are a good choice for this application. This is
because they allow independent control of liquid pressure,
atomizing air pressure, and fan air pressure to maintain uni-
form coverage, accurate flow rates, and consistent drop sizes,
ensuring product quality.

Key to the value of these systems is that spray delivery is
monitored in real time and optimal performance is maintained
using a dedicated spray controller.  The spray controller moni-
tors line speed and automatically adjusts pressure and flow to
ensure constant coating weight.  

The end result is extended production "up-time" and an
economical method of applying the lotion to the tissue.  

Adding adhesives to tissue products: Whether for tail-tie
applications or for tissue lamination, applying adhesives to tis-
sue products can be challenging. Maintaining consistent and
uniform coverage can be a difficult task and nozzle clogging is
a common problem in these applications.  Inconsistent spray
coverage resulting from clogged nozzles often causes signifi-
cant quality problems.

Advanced spray systems for tissue lamination ensure uni-
form adhesive coverage without overspray and misting,
increasing transfer efficiency. Using automatic air atomizing
spray nozzles, adhesives are dispersed accurately across the
width of the entire web or on specific target areas. Dedicated
spray controllers adjust flow rates to maintain the desired
application rate at varying line speeds.  

For example, a desired application rate of 200 mg/ft2 can
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TABLE 2.

Types of applications that can be managed by dedicated spray controllers in the mill

Moisturizing pulp roll prior to • Adjusting flow rate for line speed and moisture • Automatic air atomizing nozzle with
grinding to improve performance content changes* clean-out needle

Spraying reinforcing agents on • Proper mixing of chemicals • Variable spray automatic air 
paperboard to increase strength • Maintaining uniform drop size and spray coverage atomizing nozzle with clean-out 

• Adjusting flow rate for line speed changes* needle

Coating kraft paper with a • Maintaining uniform drop size and spray coverage • Automatic air atomizing nozzle 
polyethylene emulsion to reduce • Adjusting flow rate for line speed changes* with clean-out needle
friction when fluting 

Applying starches, lotions, • Spraying liquids that are viscous or have high • High speed automatic spray nozzle
brighteners and surfactants solids content • Variable spray automatic air 
on paper • Reducing overspray atomizing nozzle with clean-out 

• Maintaining consistent temperature for heated liquids needle
• Adjusting for line speed changes* 
• Maintaining uniform drop size and spray coverage

Adding adhesives for tissue • Spraying viscous liquids • Variable spray automatic air  
lamination and tail-tie • Maintaining uniform drop size and spray coverage atomizing nozzle with clean-out 

without wetting or tearing the sheet needle
• Adjusting for line speed changes*

Moisturizing corrugated • Nozzle clogging • Automatic air atomizing nozzle 
products to prevent warpage • Maintaining uniform spray coverage with clean-out needle

• Adjusting for line speed changes *

Applying a silicon-based • Proper mixing of emulsion • Variable spray automatic air 
emulsion on filter paper • Maintaining uniform drop size and spray coverage atomizing nozzle with clean-out 

• Adjusting for line speed changes* needle

Marking flaws on non-woven • Adjusting cycle speed of spray nozzle to maintain • High speed automatic spray nozzle
paper products consistent length mark despite line speed changes* • Automatic air atomizing nozzle

* Note that line speed changes are among the most common challenges for automated spraying applications. Systems must be
able to compensate for both anticipated and unanticipated line speed changes in real time to maintain peak performance.

Spray Application Key Performance Challenges Typical Nozzles Used
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begin at a minimum line speed and maintained during ramp-
up.  The flow rate is adjusted on the fly for line speed variations
between 500 and 1,000 fpm and can produce even coverage
with low spray impingement forces, reducing wetting and
sheet breaks.  

Nozzles for adhesive spray allow variable liquid, atomizing
air, and fan air pressure for the greatest versatility. They are
equipped with cleanout needles and purge systems to maxi-
mize system uptime. Flow detection alerts notify operators of a
problem before large amounts of poor quality product are pro-
duced, thus reducing scrap.

By providing uniform spray coverage and maintaining high
transfer efficiencies, these systems help manufacturers
improve ply bond strength and reduce operating costs.

Moisturizing corrugated cartons to prevent warping: Nozzle
clogging and uneven coating can create nagging challenges for
producers of boxes and decorative containers. One common
problem is warping of corrugated products caused by a faulty
spray process immediately before the corrugated sheets are
bonded together.  

Clogged nozzles create uneven moisturizing, causing cor-
rugated products to warp after they are exposed to high 
temperature heating plates. Severely warped product must
be scrapped, which is expensive when costly "preprint"
paper is attached to the corrugated material.  Even minor
warping problems can add significant expenses to produc-
tion, as manual labor is required to correct the problem.
Line operators cannot easily detect this problem because
clogged nozzles often appear to be spraying accurately upon
visual inspection.  

For this application, an automated system monitors and
controls a moisturizing header for each of the three sheets that
are combined in the corrugated material.  Each spray header
features six air atomizing nozzles equipped with cleanout nee-
dles to prevent nozzle plugging. The turnkey system also
includes a tank and pump unit.  

Spray control software programs ensure an appropriate
amount of moisture is applied to the layers of the corrugated
material just before they are bonded together in a steam
press.  Flow rates are adjusted automatically based on line
speeds that can vary from 150-325 fpm. In addition, opera-
tors can select different sheet widths on a touch panel to
ensure that the spray coverage matches the sheet in produc-
tion. If line speeds increase or decrease, flow rates are adjust-
ed accordingly to maintain appropriate coverage.

One such moisturizing system provided the customer with
an estimated annual savings of $60,000:
• Reduced scrap (severely warped product) ......................$20,000
• Reduced labor (rework of slightly warped product) ......$40,000

Mixing and Dosing a Silicone Emulsion on Filter Paper: A

manufacturer of dust masks needed a turnkey system to auto-
mate the mixing and dosing of a silicone water emulsion
application onto filter paper. Their previous system required
manual mixing and had an imprecise method of applying 
the coating.

An automated system including a mixing unit, a spraying
system, and a cleaning system - all controlled by a dedicat-
ed spray controller - solved their problem. The system
included a tank for premixing city water and silicone in a
specific ratio, which can be adjusted on the spray controller.
Silicone is pumped into the mixing tank by an air-operated
membrane pump and the amount is measured by a coriolis
flow meter controlled by the spray controller. After 
mixing, the emulsion is stored in a supply tank equipped
with an agitator. 

The spray system maintains a constant flow rate using a
closed-loop algorithm with a variable frequency drive pump
and an electromagnetic flow meter. The system provides even
coverage across the web of paper using a header equipped with
three variable spray automatic air atomizing nozzles. The noz-
zles allow independent control of liquid pressure, air atomizing
pressure, and fan air pressure, which means that spray perfor-
mance can be fine-tuned for precise coverage. Operating pres-
sures range from 2.0-6.0 bar for atomizing and fan air and from
2.5-5.0 bar for liquid.

The system is cleaned by periodically spraying water mixed
with citric acid. The spray controller constantly monitors sys-
tem performance and generates alarms in the event of any
irregularities, such as when flow rates, operating pressures, or
tank levels are incorrect.

The system provided more consistent product quality,
increased production speeds, faster startup and less mainte-
nance for total annual savings of more than $65,000: 
• Up to 20% reduction of sprayed material....................$35,000
• Reduced labor (mixing of emulsion) ...........................$15,000
• Reduced scrap at line startup .......................................$15,000

There are many additional spraying applications in paper
and tissue mills that can benefit from dedicated spray con-
trollers.  The complexity of automating advanced spraying
application may prove to be difficult for existing plant per-
sonnel.  Mill operators should rely on vendors who have a
proven track record in the industry, professionals who have
the ability to analyze existing production needs and offer
qualified counsel on how to optimize spraying applications
in a way that also increases quality and efficiencies through-
out the plant.   P&P

CHRISTY HOFHERR is director of Spraying Systems Co. in
Wheaton, Ill.
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Paper is unyielding.
When there is no room for error,
the process has to be right.
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Spray technology for flawless operations.
Spraying Systems Co. understands how critical spray operations are to 
the paper industry. Our comprehensive knowledge of spray technology will 
help you implement improvements at each stage of your production cycle.

Only Spraying Systems Co. has the vast array of products and services that offer:
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¥ Insight into the unique needs of paper manufacturing

¥ Advanced spray analysis and testing services
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¥ Spray automation for better control

Our knowledge of paper and spray technology delivers 
the resources you need for a flawless operation.
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FREE evaluation of your spray operation.
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