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The air then passes into the primary burner chamber where it is
heated up still further to 770 ºC – 820 ºC (1420 ºF – 1510 ºF), the
temperature needed to incinerate the solvents effectively. By
the time the air reaches the end of the first burner chamber, all
solvents have been incinerated and it is relatively clean. Some
of this clean air – anything between 0 and 40 percent – is
channeled back into the dryer through an automatically
regulated hot-air valve that opens or closes depending on the
energy needed for drying the web. The rest flows through the
secondary burner and is ultimately expelled from the dryer as
CO2 via an exhaust outlet. 

Concentration control further optimizes the energy reclaim pro-
cess by regulating the amount of exhaust air in proportion to the
amount of solvents. The solvents are used as fuel in the dryer
and therefore the gas consumption is reduced. 

Advanced concentration control, now standard on all Ecocool/T
dryer models for web widths greater than 1020 mm (40”),

automatically adjusts the heat exchanger in the integrated
afterburner according to ink coverage, making sure the heat
exchanger efficiency is adapted to the printed product. The result
of this automatic process is 40 percent more gas savings than is
already achieved in the integrated afterburner with standard
concentration control.

Ecocool /W 

The Ecocool/W dryer model is designed for use with a separate
afterburner. Hot air is produced in two compact burner units
positioned on either side of the web. Because these burner units
are partially fuelled by vaporized solvents originating from the
printed web, gas consumption required for the actual web
drying process can be reduced by up to 30 percent.

Improving postpress handling

In addition to enhancing print quality, the integrated web re-
moistening option addresses potential problems related to paper
drying properties. Paper dust, curling, broken folds and broken
binding can all result through the loss of moisture and elasticity
in the paper. The combined remoistening and advanced silicone
counteracts these hazards by automatically re-balancing moisture
and silicone levels, irrespective of running speeds, to maintain
the elasticity of the paper stock for subsequent handling. The
system also offers application flexibility advantages, allowing
printers to mix long- and short-grain signatures or offset and
gravure printed sections without binding complications.

PRODUCTION EFFICIENCY

Along with the obvious advantages of easy-access features and
space savings through its integrated design, the Goss Ecocool
dryer has been purpose-designed to combine high performance
with simplified operation. Increased automation enables press
operators to manage the whole process through a single control
panel. 

Operators can simply set the desired web temperature, and the
dryers automatically optimize temperatures in the drying
zones. Dryer, chill rolls, water and silicone levels are all
monitored and controlled via the same touch-screen interface. 

Saving energy with Ecocool

All Goss dryers rely on a high-air-volume, low-temperature process
to optimize print quality and productivity by minimizing the

negative effects of heating the web. Circulation fans on each side
of the web and a field of patented “cross-jet” air bars positioned
at close intervals are the vital components. This configuration
delivers a high volume of air to the web, allowing extremely
efficient heat transfer and ink solvent evaporation at the lowest
possible temperatures. Drying the printed web at temperatures
that are consistently lower than those required by other dryers,
results in higher gloss, less fiber lifting and less corrugation.

Ecocool/T

Introduced in 1990, Goss Ecotherm technology pioneered the
concept of pollution control through integrated afterburner
technology years ahead of any other manufacturer. The latest
refinements in this technology to recover energy from evaporated
solvents and recirculate exhaust are incorporated in the
Ecocool/T model to reduce overall energy consumption (drying
and afterburning) by as much as 40 percent.

Because the evaporated solvents from ink on the paper are
pollutants, they have to be incinerated in the afterburner. In con-
ventional systems, the dryer is attached to a separate after-burning
system, which by design wastes more energy in the process of
incinerating the solvents. By means of a burner unit on either side
of the web (above and below), the Ecocool/T dryer saves energy by
re-circulating heated air carrying evaporated solvents and re-using
the combustion energy from the solvents to generate usable heat.

As the web enters the dryer, it will typically be heated up to 140 ºC
(284 ºF), during which process solvents evaporate out of the ink.
These are extracted along with the air just before the cooling
section of the dryer. In the upper and lower burner units, the
solvent-laden air passes through a heat exchanger which heats
it up to 480 ºC (900 ºF) creating combustion energy. 

Ecocool Dryer
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Advanced air-flow and pollution control concepts pioneered in the Goss Ecotherm dryer are utilized in the Ecocool/T model

The Ecocool/W dryer section utilizes the air-flow technology proven in the Goss Ecoweb dryer
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Maintaining web control

As wel l  as  providing pr int  qual i ty  enhancements
through elimination of condensate build-up, the Goss Ecocool
dryer also maximizes product quality by providing enhanced
web control. Irrespective of paper characteristics, ink
coverage or web width, the specifically designed unit
structure and features maintain a taut web and minimizes
the risk of web breaks throughout the speed range.

Concave chill rollers stretch the web, making it more stable
and less likely to be damaged. In addition, the unique
positioning of web controls on the first chill roller – further
forward than in conventional systems – provides a longer span
for incremental correction of lateral movement of the web.

The entire length of the dryer – in contrast to the more typical
600 mm/24” distance between two rollers of conventional systems
– is used to guide the web via web edge sensors integrated in a
closed-loop configuration with the control system. Positioned on
the first chill roller, these eliminate the need for a separate web
guide, and allow the web to better stabilize. The added benefit
is uniform tension in the web and safeguarding from potential
web breaks, as less force is required to steer it back into position. 

Web tension is also measured after the drive (fourth) roller,
before the web leaves the chill section.

Eliminating ink picking

Picking occurs when high-temperature liquid ink sticks to the dry
surface of the chill rollers. As a solution to this problem, the
Ecocool dryer features advanced silicone applicators positioned
upstream from the rollers and integrated into the drying process. 

An optional remoistening system can also be incorporated. This
gives printers the full functionality of a stand-alone re-moisten-
ing system, but with full integration within the drying process.

Moving the silicone applicators
upstream from the chill rollers
eliminates ink picking

Silicone applicators 
and remoistening
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ECOCOOL IN BRIEF

The Goss Ecocool dryer was the first dryer to integrate the chilling
process. In a conventional drying system, the web leaves the dryer
at a high temperature, which means that solvents vaporize in
the air until the web is cooled down on the chill rolls. By
housing the chill rolls in the same unit, solvent release in the
pressroom is eliminated.

The Ecocool chill roller stack – and its position within the dryer –
is designed to eliminate solvent condensate on rollers, eradicating
streaking and marking.

Additional standard and optional features integrated within the
Ecocool system improve web stability, automate production and
enhance print quality. These include web guiding and web break
detection, silicone application, remoistening and closed–loop
controls.

In addition to improving print quality and enhancing web control,
the revolutionary design of the Ecocool dryer reduces waste and
energy consumption through careful management of the web
conditions and the recirculation of exhaust heat back into the
system.

A new model of integrated afterburner in the Ecocool/T model
(advanced concentration control) also delivers increased heat
exchanger efficiency and reduces energy usage by 40 percent over
and above the energy savings already afforded by Ecotherm®

technology.

QUALITY AND PERFORMANCE

In order to achieve the optimum quality of final product, the
drying process needs to be closely controlled. The unique,
integrated design of the Ecocool systems improves print quality
significantly by eliminating condensate, maintaining web control,
eliminating ink picking and facilitating postpress handling.

Eliminating solvent condensate 

The build-up of condensate in heatset web drying is principally
due to a layer of air under the “flutes” between the paper web
and chill rolls, in which ink solvents accumulate as the temp-
erature decreases. This solvent condensate can inhibit heat
transfer in the chilling process and lead to print defects such as
streaking and smearing.

In systems with independent drying and chilling modules, the
heated web releases solvent vapors in the space between the
dryer exit and the first chill roller. These emissions form the thin
boundary layer that turns into condensate on the chill rollers as
the web cools. By eliminating the space between the dryer and
the chill rollers, the Ecocool dryer eliminates the opportunity for
this boundary layer to develop.

The applied design of the chill rollers themselves further eliminates
the boundary layer and its unwanted effects on print quality. 

Nine small-diameter rollers maintain tighter contact with the web,
creating higher surface pressure as they turn the web at sharper
angles than conventional larger rolls. Heat transfer is improved
and the increased surface pressure helps to force out the
boundary layer of air from under the paper. 

Each Ecocool chill roller is also slightly concave, which serves to
stretch the web, making it more stable. In addition, the rollers
have a spiral or single-grooved surface, which further improves
web contact and channels away any air that develops between
the rollers and the web.
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Solvent condensate resoftens the ink in the chilling process and
leads to print defects such as streaking and smearing

The Ecocool chilling section minimizes web breaks by providing
optimum web tension and position throughout the speed range

Ecocool chill rollers are a smaller diameter to eliminate
solvent condensate
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The Case for Ecocool Technology

Intensified competition among media is forcing printers to work harder and smarter to strengthen
print’s position in the media marketplace and its share of advertising revenue.

Web offset succeeds by continuing to offer print buyers and
marketers a cost-effective means to appeal to readers and end-
users through powerful messaging and imagery. High quality,
flexibility and production efficiency are at the heart of future
success, but as consumable, labor, energy and other costs
continue to rise, delivering the combination of high impact and
high value is proving increasingly challenging.

Fortunately, rapid technology developments are offering
printers the tools they need to compete. To maximize these
opportunities, printers must reevaluate each part of the web
offset print process in order to deliver the best return. 

Drying is one of these critical areas in the heatset web print
process that can make or break the success of a product, and
ultimately of the printer. Expertly executed drying can speed up
production and deliver a stunning, high-quality final product.
When not awarded adequate focus, however, the results can be
disappointing or costly. For this reason, Goss International has
dedicated considerable research into developing and improving
its industry leading heatset drying technology, including the
revolutionary Ecocool® dryer with integrated chill rolls.

THE CHALLENGES OF DRYING

Drying a printed web is a
precision process requiring
constant and tight control.
The application of heat
must be finely balanced
as well as fine tuned to the
consumables being used.

Simply put, too much
heat, and the paper may
distort or become brittle,
inflexible and difficult to
manipulate successfully
through folding and other
post-print operations.

Excessive heat can also have a detrimental effect on the
ink finish and lay-down. Too little heat, and the ink and the
paper do not dry sufficiently, leading to a number of problems
including ink smearing and ink build-up.

Chill rolls are introduced into the equation to counteract and
re-balance the high temperature of the web after drying, re-
stabilizing the ink and paper properties before the web goes
into finishing processes. As on any occasion when hot air
meets cold, physical and chemical reactions occur, which can
further jeopardize the quality of the final print product.

Dryers and chill rolls are traditionally separate units, a fact that
can cause quality issues, from the build-up of condensate on the
chill rolls, to the veering of the web from its correct path
between one unit and the next. Additionally, there are
operational and environmental hazards such as the release of
solvent vapors into the atmosphere of the pressroom and the
awkward inaccessibility of the chill rolls.

Energy consumption is also a major consideration. Temperatures
required to dry the web quickly require significant energy, a
concern that is amplified by increasing fuel costs.

The true design breakthrough of the Goss® Ecocool dryer
presented a way around
each of these obstacles
through innovations
collectively rewarded
with the GATF InterTech™

technology award. 
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The Ecocool dryer with
integrated chill rollers Tr
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