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While modular (or prefabricated) construction is not a new concept, it is
attracting a fresh wave of interest and investment on the back of changes in
the technological and economic environment. In broad terms, modular
construction involves producing standardized components of a structure in an
offsite factory, then assembling them onsite. Terms such as offsite
construction, prefabrication, and modular construction are used
interchangeably and cover a range of different approaches and systems.

There are two major types of modular products: 2D elements that call for more
assembly onsite; and 3D volumetric units, which are more fully fitted out
offsite. Each has its advantages and will be suitable for different parts of the
real estate sector. These two approaches can also be combined into a hybrid
model.
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3D volumetric solutions are fully fitted out units,
which could constitute a room, or part of a room,
that can be assembled onsite like a series of Lego
bricks. They are developed in timber, steel, or
concrete, with the first two materials being more
common due to weight and logistics advantages.
Onsite assembly involves lifting the modules into
place and connecting services such as electrical and
plumbing. Most of the work is done in a
manufacturing facility offsite.

A 3D volumetric approach delivers the potential for
maximum efficiencies and time savings - but the
trade-offs include transportation costs and size
limitations. The maximum width for road transport
that does not require a police escort is typically
around 3.5 meters. This either increases the cost of
transporting larger units or limits the size of
modules, making 3D volumetric most suitable for
hotels, hostels, or affordable housing. It is also
advantageous for rooms with more intricate
finishing, particularly wet rooms such as bathrooms
and kitchens. A 3D volumetric approach is most
suitable for projects with a high level of repeatability
and a high ratio of wet to dry rooms. It should be
noted that repeatability does not mean all products
need to look the same. Instead, a variety of
standardized modules can be pieced together
differently to produce a customized end result.

A 2D panelised solution resembles a flat-pack
assembly approach used in home furniture. Panels
may contain the necessary conduits for services
such as heating, ventilation, and air conditioning
(HVAC), and plumbing that can be linked together
with standard connectors. The assembly work onsite
is much simpler than a traditional build, but it is
more complex than putting together 3D modules
and requires more internal finishing. 

On the upside, it is much easier to transport panels
than bigger 3D modules. In an ideal case, the
components required to build several rooms can fit
in a single standard 25-foot container. Flat-pack
panels therefore make it possible to transport
materials for a significantly greater floor area at one
time.

It is also possible to use a mix of 3D modules and 2D
panels on a project or to combine those approaches
with traditional site work (for instance, for the
basement and first floor of a larger project).
Typically, wet areas are manufactured as bathroom
pods, while the remainder of the building is made
from 2D panels.

The trade-offs involved favour modular
construction, in particular when the type of
structure has a degree of repeatability, a unit size
that suits land transport, and a value density where
the savings of shifting activities to the plant
outweigh logistics cost.

Countering the old reputation of prefabricated
housing as an ugly, cheap, poor-quality option, some
builders are focusing on sustainability, aesthetics,
and the higher end of the market.

The lean offsite manufacturing process is far faster
than the equivalent building process onsite. This is
due to the enclosed and controlled factory
environment, the ability to coordinate and repeat
activities, and increasing levels of automation.
Capacity and throughput times are also impacted by
the number of shifts; typically, two eight-hour shifts
are used, although three shifts could in theory be
possible. Manufacturing can take place in parallel
with foundation work, unlike the linear timeline of a
traditional project.

The onsite construction work involved in a modular
approach is radically simplified from traditional
builds. 



It essentially boils down to assembling 3D modules
on site and connecting services to the main site
connections. Typically, one team of five workers can
assemble up to six 3D modules, or 270 square meters
of finished floor area, per day. This is significantly
faster, and therefore cheaper, than traditional
construction.

Offsite manufacturing facilities offer better
conditions for workers, who aren’t accepting low
working conditions anymore. But modular
construction requires better qualified workers,
which promotes labour qualification and better
wages.

When looking at the cost of any project it is
important to focus on the full-life cost, not just the
construction costs. The increased precision of
construction which happens in a factory
environment can have a significant impact on the
performance of the building.

Other benefits include greater worker safety
(workers are all working in a safe, controlled
environment, as opposed to working at precarious
heights and/or in less controlled environments),

improved productivity, increased schedule certainty
(late change orders and weather delays are greatly
minimized with modular construction), and
improved cost predictability.

Modular construction is considered a more
sustainable option than traditional construction
methods for a few reasons:

Modular buildings can be disassembled and the
modules relocated or refurbished for new use,
reducing the demand for raw materials and
minimizing the amount of energy expended to meet
the new need.

When building in a factory, waste is eliminated by
recycling materials, controlling inventory, and
protecting building materials.

Because the modular structure is substantially
completed in a factory-controlled setting using dry
materials, the potential for high levels of moisture
being trapped in the new construction is eliminated,
and therefore opportunity for mold to growth and
other structure and finishes problems.

And, in tight urban locations, the reduction of noise
pollution is an added benefit.



THERMAL (AND ACOUSTIC)
INSULATION

Portugal is not one of the coldest countries in
Europe - it is, indeed, far from it – but according to
Eurostat data for 2019, 19% of the Portuguese
population - more than double the European average
- recognizes being in a state of energy poverty and
have no financial conditions to warm the house in
winter.

The price of electricity in Portugal is in line with the
European Union average, according to data released
by EUROSTAT, which indicates that Portugal is in 7th
place in prices, just behind the average of the EU.
However, the report also states that Portuguese
purchasing power is also below the EU average,
which makes (when comparing electricity prices in
relation to purchasing power) Portugal rank 5th in
the highest electricity costs of the EU. 

Measures to combat energy poverty are divided into
three groups: “Consumer protection measures, 

such as deferred payment contracts and protection
against disconnection; measures to support the
price or income of families, such as the social tariff
or the allocation of subsidies in the cold months; and
measures to reduce needs, including energy
efficiency ”.

If the legal minimum for a new housing is the B-
energy class (on a scale of A + to F), it can be said
that the minimum level of construction quality at the
level of energy efficiency is set in that parameter,
and also in the energy comfort standard defined by
the WHO. This means that 75% of the Portuguese
housing stock is inefficient from an energy point of
view, with a C or lower rating.

Thermal insulation works by slowing the movement
of heat from a hot space to a cooler space. This
increases the energy efficiency by reducing the
amount of heat that escapes from it in the winter
(containing the heat and keeping the house warm)
and keeping it from getting too warm in the summer
months (retaining the cold air and keeping inside
comfortable).



Whilst both thermal and acoustic insulation
provide a sufficient level of thermal properties and
soundproofing, acoustic insulation is much denser
and this allows for more effective soundproofing
properties.

Both types of insulation will decrease energy usage
in property as opposed to a property without
insulation. However thermal insulation will do so
more than acoustic as that is its primary role.

It is more cost-effective to add insulation during
construction than to retrofit it after the house is
finished, but even adding insulation to an older home
can pay for itself within a few years.

Here are some accessible and sustainable options for
walls, ceilings, floors and windows insulation:

Preceram Volcalis mineral wool is a product based
on sand and binder of biological origin. It comes
from a natural material that is abundant throughout
the planet. Just 1 bag of sand is capable of producing
more than 100 bags of natural insulation.

Saint-Gobain Isover glass mineral wool, sometimes
described as ‘glass wool’ or glass fibre’, is made
mainly of sand and recycled glass, with on average
54% of recycled content.

Both have high thermal and acoustic performance,
are non-combustible and fire resistant. They are
suitable for use in partitions, ceilings, interior wall
lining, roofing, and facades. They are available in
rolls and panels or may come as a built-in layer in
gypsum boards.



Another option for insulation is cork. 100% natural,
reusable and recyclable, cork is one of nature’s most
extraordinary products. When harvesting cork bark,
no trees are cut down, and the process is even
beneficial, since a stripped cork oak absorbs on
average five times more carbon dioxide during the
natural process of regeneration than a regular cork
oak.

Cork is particularly suited to application on floors
and walls (exterior, interior and cavity walls), with
excellent thermal and acoustic insulation properties.  
Cork is available in rolls and panels or may come as a
built-in layer in gypsum boards.

Amorim Acousticork Underlayment is a totally
sustainable solution that are compatible with
underfloor heating systems, suited for levelling out
localized uneven areas, able to withstand repeated
loads of short duration, resistant with very heavy
loads, protects floor from the damages on the click-
system joints, promote a long term resilience and
enhancing warmth, comfort and sound properties.

Cork is also used as an embedded insulation layer in
gypsum boards by both Preceram, in Gypcork
solution, and by Saint-Gobain, in webertherm
natura system.

Laminated gypsum boards, also known as drywalls,
are a product which is increasingly used in the
construction of interior partition walls and for
coating and insulation of walls and ceilings in dry
areas. They are a non-combustible material,
resistant to fire and impacts, and free from harmful
substances. They can also be recycled.

When coated with glass, gypsum boards provides
excellent resistance to humidity, being suited for
use in wet areas, such as kitchens, locker rooms,
showers, pools, spa, toilets, and also balconies,
porches, overhangs, very damp areas and those with
occasional exposure to water.

Glass coated gypsum boards are easier to cut and
faster to install than traditional cement boards, with
less mess on site. They are lighter, resulting in a
product that is easier to handle and install, especially
when working at height.



Preceram Gyptec Protect board is a highly resistant
gypsum board, being coated with a special fiberglass
fabric instead of traditional paper.

Saint-Gobain Glasroc® X is a high performance
board with a gypsum core reinforced with glass-mat
on both surfaces and finished with a UV resistant
coating.

Beyond working as external coat for moisture and
fire insulating in gypsum boards, glass can be coated
itself for additional thermal and acoustic
insulation, and lighting comfort, in windows: 

Saint-Gobain COOL-LITE SKN solar control glass
mirrors and absorbs heat along with filtering light for
decreased glare. Many types of solar control glass
offer various aesthetic options; tinted, reflective, and
neutral. It can be used in residential or commercial
buildings, whether for facades or overhead glazing.
To be assembled in double glazing only.

Saint-Gobain COOL-LITE® ST is a high
performance solar control glass which offers
architects numerous architectural flexibility. Such
glasses are ideal for all styles of structures, large
projects and small buildings, such as office buildings,
stores, schools, industrial buildings, houses, facades,
and roofs for winter gardens. They can be annealed
or tempered, and enameled. They are bendable and
edge deletion is not required. They can be assembled
in single glazing.

While thermal insulation glazing above all depends
on the emissivity of the insulating coatings and the
width of the gap, acoustic insulation glazing is
achieved by using thick glass as its mass absorbs the
phonic vibrations. The “thick” glass used can be
monolithic or laminated with a safety film.

Saint-Gobain SGG STADIP SILENCE combines two
sheets of clear glass bonded together with a totally
transparent plastic interlayer. The interlayer absorbs
sound and reduces the level transmitted through the
glass helping to keep both unwanted noise out, or to
keep noise in. Additionally, the technique of
laminated glass also protects people against cutting
themselves if the glass is broken.

National Centre for the Performing Arts, Beijing, China, made with glass panels from Saint-Gobain Glass
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