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Research questions

Building and
constructions [1]

36%
of global final energy use
39%

of energy-related CO,
emission

Proposed new
constructions|1]

By 2060 230 billion m? new
building (every year 1 Japan)

Kipyshu

Proposed change of construction and
operation [2]

2008 2050
Construction 15% 43%o
Operation 82% 50%

What are the environmental
benefits of using natural
building materials?
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The realised case study building
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Examined variations of case study building
(both public and dwelling function)

Realized building

Imagined building 2010

fulfils the energetic requirements
from the year 2010

Imagined building 2019
fulfils the energetic requirements from
the year 2019

Main constructions
and HVAC system

- Pile foundation,

- Wall: wood frame, adobe brick
and straw bale insulation U=0,15
- Roof: 25 cm rock wool
insulation U=0,15

- Floor: 5 cm EPS, 15 cm XPS
insulation U=0,33

- Openings: wood frame, triple
glazing U=0,8

- H, HWS: wood chip boiler

- No air-conditioning

- Pile foundation,

- Wall: brick wall U=0,45

- Roof: 15 cm rock wool
insulation U=0,24

- Floor: 6 cm EPS, insulation
U=0,49

- Openings: double glazing
U=14

- H, HWS: gas boiler

- No air-conditioning

- Pile foundation,

- Wall: brick wall with 10 cm EPS
U=0,22

- Roof: 25 cm rock wool insulation
U=0,15

- Floor: 12 cm EPS, insulation
U=0,3

- Openings: wood frame, triple
glazing U=0,8

- H, HWS: condensing gas boiler
- No air-conditioning
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Operating parameters

Public building

average ait-change rate: 1,16 1/h

internal heat gain: 7 W/m?

correction factor because of intermittent use: 0,4
net specific energy demand of lighting: 6 kWh/m?yr
reducing factor of lighting: 0,6

Net specific energy demand of hot water supply: 7
kWh/m?yr.

Residential building

average air-change rate: 0,5 1/h

internal heat gain: 5 W/m?

correction factor because of intermittent use: 0,9
net specific energy demand of lighting: 0 kWh/m?yr,
reducing factor of lighting: -

Net specific energy demand of hot water supply: 30
kWh/m?yr.
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L.CA calculations for all 6 variations

Database manager

Own developed Excel based software

Kdrnyezetterhelés épités, feldjitas soran

Data Sourcesi Ecolnvent 2 O Kummulativ Felmelegedési Savasodasi
* * energiaigeny potencial potencial
[MJiev] [kafév] [ka/év]
H H 5 Falazat 1394.53 82.72 0.51
Examined indicators:
Lapostetd 0.00 0.00 0.00
. Padlasfadém 6183.31 401.27 2.23
non—renewable CumU.lathC energy MINDOS SZESEN 31 251,71 221916 17,12
Kdrnyezetterhelés hasznalat egy éve soran
demand <CED) n'r'> [MJ] Kummulativ Felmelegedési Savasodasi
fogyasztas energiaigény potencial potencial
o o [kWh/a] [MJ/gv] [ka/év] [ka/év]
elektromos aram 3070.22 39 945.09 1897.30 5,70
global warming potential (GWP100a \
> csicson kivilli elektromos dram 0.00
CD IL 2001 k COZ faldgaz 000 0.00 0.00 0.00
g -C tazelgolaj 0,00
szén 0,00
. 9. . . flitdmivi taviités 0,00
\/I tavilités kapcsolt energiatermeléssel 0,00
ac1d1ﬁcat10n potentlal (AP’ C L 2001) tiizifa. biomassza 11329.56 967.77 51.53 0.27
k SOZ meguijuld energia 142770 297,87 15,01 1,14
[ g —eq] MINDOS SZESEN 15827,48 41 230,74 1963,84 7,11
Kdrnyezetterhelés egy évre vetitett értéke
Realized 2010 2019.02.01
Kummulativ Felmelegedési Savasodasi 1
energiaigeny potencial potencial
[MJiev] [ka/év] [ka/ev]
Létesitési, bontasi életfazis kornyezetterhelése 3125171 2219.16 17.72
Hasznalati életfazis kémyezetterhelése 41230,74 196384 [k
Teljes életciklus kimyezetterhelése 72 482,44 4 182,99 24,83
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LLCC calculations for 4 variations

Method: EN 15459
Main basic parameters:
calculation period: 30 years,
discount rate, excluding inflation 4%,

long-term energy price escalation: 2%
for electricity and wood and 2.8% for
natural gas,

50 HUF/kWh for electricity,
8,3 HUF/ kWh for wood chips,
16 HUF/kWh for natural gas.
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Database manager

Own developed Excel based software

Bekeriilési koltségek - C, [eFt]

bekerilési koltség  bekerilési kaltség bekerilési kaltség
alsd érék felsd érték kiozép erték
[eFt] [eFt] [eFt]
Falazat 4016.320 6572,160 5294240
Lapostetd 0,000 0,000 0.000
Padlasfadém 9622.426 10777.208 10199.817
MINDOSSZESEN 90950,53485 117042,2413 103996,398
Varhato lzemeltetlési kltségek - C, (i)
bruttd varhatd éves éves amdvekedés
fogyasztas egységar fogyasztas mértéke

[KWh/a] [Ft/kWh] [eFt/a] [%]
elektromos dram 3070.220 50,000 183,51 2
csdcson kivilli elektromos dram 0,000 29.000 0,000
féldgaz 0,000 16,000 0.000 238
tizeldola 0,000 0.000 238
szén 0,000 0.000 2
filtdmivi tavilités 0,000 0.000
tavflités kapcsolt energiatermeléssel 0,000 0,000
tilzifa, biomassza 11329.561 8,300 94.035 2
megujulé energia 1427.700 0.000 0.000 0
MINDOSSZESEN 14399.781 247 546

Teljes életciklus alatti kéltségek

Vizsgalt életciklus - [a] 30
Valas diszkont rata - Rg 4
Diszkont faktor - Ry(i) 0.3083
Beruhazasi kiltség - C, [eFf] 103 996,398
Uzemeltetési koltség - ZC,xRg 5 683,470
Felujitasi koltség [eFt] 27 002,165
Maradvanyénék - Vi .{j) 7 567,049
Globalis kbltség (kbzép érték)- Cyfx) [eF] 129 114,984
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Cumulative energy demand [M]/yr]

Public building Residential building

400 000 400 000

350 000 350 000

300 000 300 000

250 000 250 000

200 000 m Operation 200 000 m Operation

W Investments without wall B Investments without wall
150 000 150 000
= Wall = wall
100 000 100 000
50 000 . 50000
0 | o
Realized Imagined Imagined Realized Imagined Imagined
building 2010 building 2010 building 2019 building 2010 building 2010 building 2019
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Global warming potential kg CO,-eq/yt]

Public building

8000

7000

6000

5000

4000

3000

2000
1000

11

Realized Imagined Imagined
building 2010 building 2010 building 2019

= Operation
M Investments without wall

= wall
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8000 -
7000 -
6000
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4000 m Operation
H Investments without wall
3000
= Wall
2000
1000
0
Realized Imagined Imagined
building 2010 building 2010 building 2019
PROJECT
FINANCED FROM

NATIONAL RESEARCH, DEVELOPMENT THE NRDI FUND

AND INNOVATION OFFICE _
HUNGARY | MOMENTUM OF INNOVATION



Acidification potential [kg SO,-eq/yt]

Public building

200

150

m Operation

100

Realized Imagined Imagined
building 2010 building 2010 building 2019

B Investments without wall

= Wall
) l
. Il N
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" Operation
100 B Investments without wall
mWall
50
.l
Realized Imagined Imagined
building 2010 building 2010 building 2019
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Global cost (LCC) [1000 HUF]

Public building

120000

100000

80000

60000

40000

20000

140000 -

Realized building 2010 Imagined building 2010

m Operation costs
W Maintanance costs

" Investment costs -
residual value
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Residential building
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m Operation costs
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Realized building 2010 Imagined building 2010
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1) Impact of the use of natural building materials on the wall structure is positive
and significant.

2) Due to the higher energy requirements the environmental impact of constructions
is increasing.

Realized building Imagined building 2010 Imagined building 2019
fulfils the energetic requirements fulfils the energetic requirements from
from the year 2010 the year 2019
CED [M] /yr] 1394,53 4089,75 5766,36
GWP [kg CO,-eq/yt] 82,72 314,41 413,65
AP [kg SO,-eq/y1] 0,51 1,21 1,53
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3) The environmental impact of wall structures is not significant compared to the
environmental impact of the other structures and mechanical systems.

Realized building Imagined building 2010 Imagined building 2019
tulfils the energetic requirements fulfils the energetic requirements from
from the year 2010 the year 2019

CED [M]/yr] 31251,71 30146,88 3624033
GWP [kg CO,-eq/yt] 2219,16 2055,34 2440,71
AP [kg SO,-eq/yr] 17,72 15,84 17,43
4) In the case study, the greatest
environmental benefit is not connected to R
the construction phase but to the

. - = - E = =
operatlon phase,
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5) From the point of view of LCC analyses the phase of construction phase, while
from the point of view of LCA analysis the operation phase is dominant at the
common residential building.
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6) At present, the savings in environmental load by using natural materials is not

significant in Hungary, but it is expected to become an increasingly important
area in the future.
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