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HERITAGE PRESERVATION ¢ INDOOR CLIMATE « CONDENSATION PREVENTION

LUSSO COATING: Thin-Film Protection
for Historic Windows

A technical and educational overview of a systematic solution to support a proper indoor climate in
historic buildings

LUSSO COATING is a system solution designed for historic windows and heritage buildings
that significantly reduces the penetration of ultraviolet (UV) radiation into the interior while also
limiting the infrared (heat, IR) component of solar radiation. It consists of a thin, virtually invisible
nanocoating applied from the inside to existing glazing, which improves the window’s thermal and
protective properties without replacing the window, without interfering with the frames, hardware, or
profiles, and without altering the exterior appearance of the facade.

This text summarizes what the solution actually enables in historic preservation contexts and where the
limits of its benefits lie. It is intentionally conceived as an educational resource, not as an advertisement:
the goal is to provide building managers, restorers, and historic preservation authorities with a factual
basis for decision-making, grounded in building physics and the principles of preventive conservation.

What the LUSSO COATING Solution Enables

A single glass surface treatment simultaneously addresses three areas that determine the indoor climate
of historic buildings. In brief:

¢ UV filtration: blocks approximately 90% of UV radiation, and up to 98% on clear glass (verified by
the IKATES Teplice testing laboratory)—protecting furnishings, textiles, paintings, book bindings, and
polychrome decorations from irreversible fading.

¢ Reduction of thermal (IR) radiation: blocks up to 70% of infrared radiation, the main source of
overheating in summer; a treated room is typically 5—10 °C cooler in summer.

¢ Reduced heat loss in winter: It works in both directions, which is why it is referred to as protection
against both heat and cold loss—the benefits are year-round.

¢ Prevention of condensation and mold: the higher temperature of the inner surface of the glass
shifts the dew point and eliminates the coldest surface in the room, where moisture used to
condense first.

¢ Preservation of light transmission and view: it transmits about 85% of visible light, does not alter
the color of the glass, and, thanks to its low reflectivity (6.8%), does not act as a distracting mirror—
there is no glare.

Crucially, the treatment does not affect the window’s air permeability, hardware, seals, or method of use.
The building retains its natural air exchange regime, upon which the drying of historic structures depends.
The building’s internal microclimate

Principle and Material Composition

A thin, transparent nanocoating is applied to the cleaned inner surface of the glass, where it dries in the
air to form a hard film. From a conservation standpoint, it is crucial that the resulting coating is inorganic
and chemically stable—unlike organic films, which yellow over time, peel off, and release plasticizers:

¢ Active ingredient: ATO nanoparticles (antimony-doped stannic oxide) that provide selective
attenuation of thermal and UV radiation.

¢ Matrix: a silica-based sol-gel network (tetraethyl silicate with colloidal SiO,), in which the
nanoparticles are firmly anchored.
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¢ Carrier medium: alcohol-based solvents that evaporate after application; the cured film does not
release volatile components into the interior.

In environments housing sensitive collections, the coating’s inertness is an advantage: it does not
contribute to harmful vapors in the museum atmosphere. It should be emphasized that this is not merely
a chemical product—it is the application method, developed specifically for this spray and based on more
than fifteen years of practical experience, that is patented.

Key Parameters

The following measurable effects are derived from independently verified data:

¢ IR (thermal) radiation block: up to 70%.

¢ UV radiation block: approximately 90%, up to 98% on single-pane glass (IKATES Teplice).
* Visible light transmittance: approx. 85%.

* Solar reflectance: only 6.8%—no mirror effect.

* Summer interior temperature reduction: typically at least 5-10 °C.

¢ Annual energy savings: approximately 128 kWh per m? of treated glass, corresponding to a
reduction in emissions of roughly 71 kg of CO, per m? per year.
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Fig. 1 Principle of the LUSSO COATING system: selective filtration of thermal (IR) and ultraviolet (UV) radiation while
maintaining visible light transmittance.

Why this solution is an excellent choice for historic windows

The foundation of modern historic preservation is respect for the preserved original: its preservation
takes precedence over installing even the best-crafted replica, because a replica reproduces only the
form, not the irreplaceable value of an authentic window. Furthermore, from the perspective of building
physics, a double (casement) window is not an inferior solution—it is a well-established principle of two
panes of glass separated by an air gap, which is often unfairly and unfavorably evaluated based on
tabulated values. Thermal-optical glass treatment fits perfectly into this picture, as it _improves the
window’s performance without altering the window itself in any way.

LUSSO COATING — Protection for Historic Windows | Page 2



Suitability for various types of historic glazing. The solution is not limited to a single type of glass:

* Single-pane casement windows: the most effective and most common application; this is where
UV filtration reaches its highest levels.

¢ Older double-pane windows: the testing facility specifically recommended this system for single-
pane and older double-pane windows—that is, for the majority of historic buildings.

* Segmented and large-format panes: The coating can be applied to glass of virtually any shape and
size, including curved and segmented panes typical of historic windows.

* Windows with artistic stained glass: the stained glass itself remains untouched—the
treatment is applied to the inner surface of the protective (ventilated) glazing; each such case is
assessed individually with a conservator.

¢ Option to enhance the effect: For casement windows, the inner sash can also be sprayed to
further increase IR and UV reduction, again without altering the structure.

Three Areas of Benefit for the Indoor Climate

The principles of preventive conservation have not changed—what has changed are the tools used to
implement them. Thermal-optical glass treatment addresses three of these areas directly:

Ultraviolet radiation and the protection of collections

The UV component is the main factor causing irreversible damage to organic materials; it is not only the
immediate intensity that matters, but the total dose accumulated over time. Conservation practice
recommends keeping the UV level below 75 pW per lumen. Blocking a high proportion of UV radiation
directly on the glass provides lasting protection without the need for shading—such as curtains, blinds,
or screens—which deprive the interior of daylight and an authentic view of the outside.

Condensation and Mold Prevention

U For many materials, mold infestation is the worst factor causing degradation, and condensation on
cold glass is typically what triggers it. The treatment combats moisture not chemically, but physically: by
increasing the surface temperature of the glazing, it raises the dew point. This eliminates the most
common and visible manifestation of the problem right where it arises.

Heat, Energy, and Environmental Stability

Approximately 40—60% of heat escapes through windows and doors. Mitigating summer peaks and winter
heat loss through glazed surfaces reduces temperature fluctuations, which are more harmful to collection
items than a constant—albeit unsuitable—temperature. Operational savings and preventive conservation
work toward the same goal here, rather than against each other.

Removability and Reversibility

Reversibility is essential for heritage preservation, and this is precisely where the solution has a
significant advantage. Once cured, the coating behaves as an ultra-thin, solid layer firmly bonded to
the glass, which can be removed again if required in the future:

¢ Mechanically with a razor blade: the cured film can be removed in sections with a blade (razor
blade) without affecting the frame, hardware, or jamb.
* Chemically: A special LUSSO COATING solution is also available to loosen the layer.

¢ Scope of intervention: In extreme cases, the treatment affects only the glass pane—it therefore
does not alter the physical nature or external appearance of the historic window.

From a historic preservation perspective, this is a significant difference: the improvement is achieved by
adding a thin, functional layer that can be removed, rather than by altering the building’s traditional
function.
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Gentle application without structural alterations

The work is carried out on-site and has only a minimal impact on the building’s normal operations:

No removal of glass: the windows remain in place; only masking and detailed protection of interior
fixtures, walls, and ceilings are performed.

Procedure: The glass is cleaned, the nanocoating is applied using a spray gun with a fine air mist to
ensure even distribution, and then left to cure in the air.

No follow-up work required: there is no need to disturb plasterwork, make changes to window
jambs, or close off spaces for extended periods, as is often the case with window replacement.

Sensitive timing: The application can be scheduled outside the peak visitor season; the impact on
the building is comparable to that of routine restoration or painting work.

Advantages and Considerations—From a Historic Preservationist’s
Perspective

Advantages

Preservation of the original and authentic appearance: visitors still look through the same
original glass as generations before them; nothing is visible from the facade.

Removability in the future: The coating can be removed in sections with a razor blade or
loosened using the special LUSSO COATING solution.

Application at any time on existing windows: does not depend on replacement or renovation; can
be done independently.

No need to remove the glass: simply apply masking tape and carefully cover the area—no
demolition, no interference with frames or hardware.

Exceptional UV protection: up to 98% reduction for single-pane glass (IKATES) protects
furniture and collections.

Prevents condensation and mold: addresses one of the most common operational issues in
historic buildings.

Operational savings: eliminates the need to purchase expensive double- or triple-pane glass
and related construction work; approximately 128 kWh and 71 kg of CO, per square meter per
year.

Long service life and warranty: virtually unlimited service life of the coating; warranty on the
coating’s performance for 60 + 60 months, for a total of ten years.

What to Consider

Does not address the window as a whole: for glazing in poor condition, it does not replace
refurbishment, hardware repair, or rot removal—it addresses a single set of issues, namely the
blocking and reduction of UV and IR radiation.

It is not a substitute for a comprehensive renovation: in a completely uninsulated building, it
treats the glazing, not the thermal bridges in the walls—just as replacing the glass does not.

It does not address the causes of moisture in the building: rising ground moisture and
insufficient ventilation must be addressed separately; the treatment eliminates condensation on
the coldest surface, not the source of moisture.

It does not address visible light levels: where a lux limit is specified, the treatment serves as a
supplement to shading and operating procedures, not a replacement for them.

Gentle maintenance: Rough scrapers and abrasives must not be used on treated glass; regular
cleaning, including with chlorine-based products (SAVO), is no problem.
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Comparison with Replacing the Glass

The decision regarding a historic window is not solely based on cost. The following overview compares
technical, preservation, and operational considerations:

LUSSO COATING on New double-pane / triple-
existing glass pane glass
Interference with the window None—just a spray coating; the Glass removal, frame
window remains modification, and hardware
adjustment
Construction work No demolition or masonry work Disturbance of plaster, often

involving the window jamb

Suitability for historic buildings Ideal—preserves the original Often impossible or destructive
Reducing condensation Yes, significant—mold The risk of condensation on the
prevention inner pane remains
Reduction of UV radiation Up to 98% for single-pane glass Limited without special treatment
(IKATES)
Heat (IR) reduction in summer Up to 70% More focused on winter heat
loss
Weight and structural integrity of No change—does not put strain Triple-pane glass significantly
sashes on the hardware increases the load on the frame
and hardware
Removability Yes — with a razor blade or LUSSO Irreversible replacement
solution
Lifespan / warranty Virtually unlimited, 10-year Depending on the quality of the
warranty glass; gas may leak over time

When to Consider New Glazing Instead. In new construction and comprehensively insulated homes
with an airtight envelope and controlled ventilation, modern insulating glass makes sense because it fits
into the overall design concept. The LUSSO COATING system solution targets the opposite situation:
existing functional windows that the owner wishes to retain for historic preservation, financial, or
technical reasons—such as when replacement would be technically problematic. For historically protected
buildings, this is the rule, not the exception.

Independent Verification and Practical Experience

¢ The accredited IKATES Teplice testing laboratory confirmed the coating’s ability to reduce
both IR and UV radiation and recommended the system specifically for single-pane windows and
older double-pane windows—that is, precisely for historic buildings. Independent measurements
provide support when advocating for the solution before historic preservation authorities and grant
providers.

¢ Compliance with ECHA: The import of substances into the EU is permitted; registration and
documentation requirements are met and verified; this removes regulatory barriers for public
procurement.

¢ More than fifteen years of experience: hundreds of projects completed on office buildings,
hotels, and banks in Japan and neighboring countries; the LUSSO COATING system received the
highest award in the 2021 Energy Conservation Grand Prize competition.

¢ Reference project: The treatment of the entire glass facade of the National Art Center in Tokyo
helped reduce annual energy consumption by approximately 18%—proof that the solution performs
well even where the demands for protecting art collections are the highest.
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Recommended Assessment Procedure

V In accordance with the principle that each case requires an individual assessment, the following three
steps can be recommended:

1. Survey and prioritization. Assess the condition, type, and age of the glazing, its orientation relative
to the cardinal directions, and the nature of its use, and identify the main issue—overheating and
energy consumption, winter condensation, or protection of furnishings from UV radiation.

2. Heritage preservation assessment. Since the modification does not alter the structure or
appearance of the window and is carried out from the inside, this phase is typically far simpler than
obtaining approval for window replacement; base it on IKATES measurements and documentation of
compliance with ECHA.

3. Pilot application with measurements. Verify the benefits on a sample of windows in a single room
by measuring temperature and humidity before and after the treatment; the reduction in
temperature spikes, the elimination of condensation, and the measured reduction in UV exposure
will then serve as factual grounds for a decision to expand the project.
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Conclusion

The tension between the building’s needs, the requirements for preserving collections, and operational
demands is a constant challenge in historic preservation. A solution that can simultaneously mitigate
temperature fluctuations and condensation, limit UV radiation, and reduce energy consumption—without
making a single alteration to the valuable original windows and with the option of future removal—strikes
at the very heart of this tension. Preserving the original structure while improving its functional properties
has long been considered a conflict of goals; LUSSO COATING demonstrates that this need not be the
case.

More information about the LUSSO COATING system is available at www.grandds.cz.
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