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Contemporary construction, especially in accordance to energy
efficiency policy, is focused on the choice of construction materials and
technologies following
issues of the sustainable development idea
understood as continuous improvement of life quality and well-being

of present and future generations.
The concept of "sustainable development" refers to the process
of development, which, striving to fully meet needs of the present
generation, doesn’t reduce the potential of future generations.

Report of the World Commission, 1987




There are three groups of aspects classified within sustainable
development in the construction industry:
environmental, social and economic.

Environmental aspects (in particular those related to carbon dioxide
emissions and primary energy demand)
have been the subject of both a wide range of scientific studies as
well as standardization work.

Social and economic aspects have been so far, due to difficulties in
establishing clearly definable and quantifiable indicators,
the object of less interest to the world of science and technology.




Contemporary construction industry is strictly linked with the sustainable
development idea, which support energy savings solutions in the
construction.

One of the most popular construction material used in the house
construction is a timber, which becomes more popular material because
of its properties and comfort comparing with traditional construction
materials.

It should be stated, that the construction and real estate sectors are responsible for
approximately 40 % of the total energy consumption, approximately 30 % of the CO,
emissions and 40 % of the waste.

To ensure a long term durability in the reduction of environmental impact, we do not
only have to reduce energy consumption in new building constructions, we also need to
ensure the LCA perspective and that future projects are carried out in line with these
objectives.

That's why energy saving idea was introduced into construction sector [Thorngvist T.,
2009].




Technical aspects...
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Modularization defined as the off-site construction of a whole system prior to its
transportation to the site of construction. The modules may often be required to be broken
down into smaller sizes for ease of transportation. Modularization usually involves more than
one trade.

dPrefabrication that involves a single skill or trade and is generally defined as a production
process, which normally takes place at a specialized factory where different materials are
combined to form the component of an end-product. As long as the component is
manufactured at a factory and is not a whole system, it is regarded as prefabricated.

dPreassembly as the combination of various materials and prefabricated components at a
separate facility before installation as a single unit. This installation is carried out similar to
the process of modularization in which the manufactured components are assembled close
to the site, followed by on-site instalment. Commonly regarded as a combination of
modularization and prefabrication, preassembly usually involves works from various crafts
and parts of different systems.

Industrialization that refers to an inclusion of all three aforementioned categories of offsite
construction. Industrialization is based on the concept of manufacturing and is defined as
the procurement of technology, equipment and facilities in order to increase productivity,
reduce manual labour and improve production quality.




There is no single system of building construction classification and it
IS believed that such a classification was relative to the user/producer
and varied from one to another, usually based on the choice of
construction technology.

Analysis concerns all patented solutions in wooden constructions
especially in period: 1919 — 2011.

Field of research analysis concerns chosen section of the International
Patent Classification, where is section E04B Building. Mining.
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The research period can be divided on four specific periods, which
includes:
«1919 — 1950, where first inventions with regard to wooden constructive
elements and construction solutions were submitted,;
«1951 — 1989 — development of prefabricated elements in steel
construction;
«1990 — 2000 — applying wooden elements in construction industry;
«2000 — 2011 — applying of prefabricated elements in wooden
constructions and first protected inventions in wooden prefabricated
houses building methods.

Polish building history can be divided into three periodical
sections, such as:

«1919 — 1950 — first inventions with regard to wooden elements used in
the construction;
«1951 — 1989 — steel constructions development;

«1990 - 2011 — development of wooden constructions in building and

first inventions in prefabricated wooden elements.




Fig. 1. Parts of the combined wall as the part
of Wooden house construction such as:

| % 2 s o2 part of decomposed wall (original patent
(] © figure denotation - fig. 1),
& K';\]’ITIH!; I . .. .
77 Tl.'i — sawing out of the wall (original patent figure
“Zr = || J“l |- denotation - fig. 2),
e Y——— ——— consisting of walls set (original patent figure
=l e i - fi
S ==itll= e denotation - fig. 3),
SN qgljﬁjzi@:,p@iﬁg original way of construction joint (original
y patent figure denotation
- fig. 4),

applying of the invention to roof building
(original patent figure denotation
- fig. 5).

Source: Patent No. PL 5316, Olof Boecker,
Berlin, Germany, Polish Patent Office.




Fig. 2. Profile of the wooden house
wall.

Source: Patent No. PL 2393,
Leo Callenberg, Charlottenburg,
Germany, Polish Patent Office.
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from wooden boards and

wastes.
Polish

invention (1930).

Source: Patent No. PL 21072

Polish Patent Office.




Fig. 1

Konstrukcja kratowa , patented
invention No. PL 167079

Poland.
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Fig. 4. The layers arrangement of
the exterior walls from the building

1. plyta gipsowo- wioknowa inS | de in
12,5mm a light skeletal construction:

2. drewniana kantowka 50mn

3. paroizolacja 0,15mm

A plasterboard (with a thickness
4. plyta OSB 12mm
5. STEICO wall/ STEICO flex 12.5 mm)’

SR b) a vapor barrier (vapor retarder),

6. plyta OSB 3 12mm .
7. plyta STEICO protect 40mm C) pOIyethylene fllm

8.latapod elewacie 25nm  (With a thickness of 0.15 mm),

o iy d) the wooden structure
(with a thickness of 140 mm filled
with insulation),
e) the chipboard moisture resistant
(with a thickness of 12 mm),
f) polypropylene film and facade
cladding.

Source: Polish company's database.
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Warstwa zewnetrzna

Izolacja cieplna

Warstwa wewnetrzna

Przyczyna: strumien dyfuzyjny boczny
(muru)









::::::

A

N
e

=)

(0 T
/ .
bré cerdzveTieoy) P
o Jorwe

oAz © AtD Ra Ldewega
TEOOU A LGIW S s cobctons
e

Ay S Dodsjetsydon (e botesene Topsanivowe ! 700 po

. and teenam
B3 Ohvwew Ducdowractime: obud Prioielarrm e/ ey rurossrascien

Aot bvovn ghhg woh suomel Lo

Wova
TRao, Zxumseca
M Ny LuSowrstwo ool iofodl mmeriaddomy  maurowan
afiarm 1opweRtalmowe g

PEp Mo cetrdh on o0 OcSErppoeiinry Time s ce-ttdbsSosdd 3610

Poznan, Poland.

ok T debed

Source: Presentation of Makado Group, Interntational Construction Fair BUDMA 2014,

0GP

W DARRDOGROUF £

neibde proangamllcon



Wooden energy efficient
houses
- towards passive house idea



o ' g '"\‘\\\\:\\ Super-insulation
pou= T TS 2
L U\< 0,15 W/(m?K)
- \ S
| supply — \5/
11 = :exhaust -—
3-pane z A H -
low-e- H ¥ =
lazi 2
S E s_upply exhau fresh
[ alr air air
] —. . —i Y .ﬁ%/
exhaus filter
| supply ;} supply
NI air air
= -
air to air ¢ =
heat E 8
ers g
subsoil heat exchanger

Fig. 5. Idea of passive house.

Source: Feist W. ( 1993), Passivhduser in Mitteleuropa, Dissertation,
Universitdat Kassel GhK, Kassel
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Crucial parameters of the passive house design are:
The shape of the building - one of the most important design
principles and passive energy-efficient building is properly selecting the
ratio of house energetic efficiency.

*The orientation of the building relative to the world - a building
should be designed to maximize a lot of glass were on the side.

‘Windows — the best solutions is three-glasses window U with 0.8
W/m?2K. It should be designed as much glazing with a maximum size of
the window - no divisions.

sInsulation of external walls - in accordance with Polish regulations,
ratio U of external newly constructed homes envelopes should be below
0.3 W/m?K (the smaller the better).

Mechanical ventilation - energy efficient home should be equipped
with mechanical ventilation with heat recovery from exhaust air.

*The tightness of the building - a passive house must be very tight.



PASSIV AKTIV

Passiv: Akctiv:
Viarmhalten in dar Warmbkalten mit
Thermoskanne Enarginawiwand



Economical aspects...















Conclusions



cconomical:

- time of construction investment,

- costs of work,

- waste reduction,

- cost of the quality,

- savings in the project capital costs,
- transportation costs.

Technical:

- using natural renewable and environmentally friendly resources

(prefabrication doesn’t pollute the environment and doesn'’t affects the human health),

- high quality of the cosntruction (supported at every stage of the construction investment related
to other sustainable policy aspects,

- supporting information flow in the production (related to production processes in the factory
and at the construction site),

Social:

- both for the clients and enterprises related to the economical aspects,

- for enterprises

(market driving forces that include: constant pressure to lower price, the need to achieve a
competitive edge in markets increasingly calling for the use of prefabrication and modularization,
i.e., hospitals, hospitality, education, the lack of, or impending lack of, skilled construction labour,
the need to increase productivity).
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