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Methodology

Main references: ISO 15686-5:2008 + Code of measurement for cost planning

e Phases to be considered Whole Life Cost

* Brakedown of building elements (WLC)
I

P I I I |

LCC = cn Non-construction HIF (G (G2 Income Externalities
(1+d)" cost (LcC)
=1
I
I I I |
Construction Operation Maintenance End-of-Life
REF: ISO 15686 - Buildings and constructed assets -- Service life planning -- Part 5: Life-cycle costing eurac

EEC Code of Measurement for Cost Planning. https://www.ceecorg.eu/ research
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Life Cycle Cost

Methodology
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Main references: ISO 15686-5:2008 + Code of measurement for cost planning

* Phases to be considered
* Brakedown of building elements

P
;E Ch
LCC =
(1+d)N
n=1

Operation

REF: ISO 15686 - Buildings and constructed assets -- Service life planning -- Part 5: Life-cycle costing
EEC Code of Measurement for Cost Planning. https://www.ceecorg.eu/
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Cost index from

, Average prices from Eurostat
http://constructioncosts.eu

Heating degree days Gross floor area

eurac
research

EURAC Z Fraunhofer ey MORETTI

prep— SKAN':;KA "“lllmml-a'w {"’ g:ﬂb v




Normalisation @

oL TZEro

Construction Cost Index

France 103.87%
Austria 100.67%
Germany 96,62 % _
Italy 9163 % Average prices from Eurostat
) (0}
Sweden 134,19 %

Heating degree days Gross floor area
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LCC Spreadsheet

CRAVEzero nZEB spreadsheet

General project information

General Project Information / Energy Costs

(CRAVEzero cost Spreadsheet based on ISO 15686 and EconCalc - for internal use only)

LEGEND

Celltobe filled-in
Celltobe filed-in withinput withten, Automatio
values comments and caleulation
references

PROJECT DATA

Name [

Mation/Regionfcity |

Location [

Author [

Building Use/Typology L =~

Construction gear ——

Vatiants Hide Variant1 | Hide Variant2 |

BUILDING SURFACES AND VOLUMES

Gross floor area (GFA)
Netfloor area (NF &)

Gross volume CC—»
Netvolume |

UNHEATED AREAS

(Gross floor area (GFA)

et floor area (NFA)

OTHER AREAS

Balconies,trraves, inter gardens,porches..

WHOLE-LIFE COST

NON-CONSTRUCTION COST!

COST OF LAND

PRICE

ENABLING COSTS

PLANNING FEES

USER SUPPORT COSTS.

FINANCE COSTS

TOT.

Whole Life Cost

ShowVariant 1 Show Variant 2
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N
BuildingIndex m'jm’
Volume to build . . E
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Floor height m
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LCC Spreadsheet

CRAVEzero nZEB spreadsheet BEMCCREE 3 - SOLALLEN

Architect: Skanska ‘l'eknik

- SKANSKA

NERAL INFOR

TION LIFE-CYCLE COST (40 YEARS) COST DISTRIBLITION

» Dexign

Encrgy concept: Net 713 Costrucdon

Location: Vixjo (Sweden)

Construction Date: 2015

Section 1: Investment cost
* Share for design/materials/labour

Net floor area: 1 m?

Primary Energy Demand: 109 kWh/{im-y

Key technologic:
with hear recow

: Well insulated and air tight, Balanced ventilarion
Seound souree heat pump, Photovoltaic panels

. . . 0
° D t I t 002 4 6 8 107121416 1520 22 24 26 28 30 32 3436 38
esign Cos reliminary, etc. ’ ‘ ‘
9%,
H INVESTMENT COST' DESIGN MATIRIALSS& ABOR i chniliie design
° C t f t I d I b JES COs 816G MATHERIALSEL : i Canstrucrion
ost for materials and labour
# Building site « Design -~ Maerdals = Labor T i Maintenance
. . Air il
+  Brakedown for building element e o — S
ra e Own Or U| |n e e en s s e WLCC (40) MAINTENANCE ~ MAINT./INVEST. LCC (40) ENERGY (40) RES/LCC
, 5.548.872 € 916519 € 30% 4388972 € 576.689 € 3%
0% I
20 S Breakdown of the |ife Cycle Cost FNERGY &
i s MAINTENANCE
prees He 0% SR Maintenance RIS -
]
Definitive Desipa W Maitily = s
Preliminary Desion Tabor 5 Maintenance building element
T 3,000,000 Hnergy consumeld Gira
INVESIMEN'T COSTS DESIGN COSTS ﬂ,'\'l'\f\)("’l\,‘ ‘ CONSTRUCTION COS' 2.500,000 = RES 20
2,000,000 & Building sorvices
3.095.764 € 300.000 € 260.000 € 2.535.764 € ‘ Bullcipgjecrvicc 2
3 . 1,500,000 o Buildin,
Material and kibos cost [€] Impact of nZEB S an .
0 50,000 100,000150,000200,000250 000300000 echnologics on the R e C Maintenance
investmenticost SO0 Delinitive des
[ L] 5 Flat rool i = ® Preliminary design
ection 2: Life Cycle Cost T ———
~ Floos aest o unheated
: il RIS
° Ye a rI LCC z Fusternal wall : s
Definitive
Exceutive Fh
. 3
° B k d .I: I f I h 3 5 VMG S0 Building Eluments
rakeaown 1or lite cycie ases 2 . T ieih. Do Sentsom
o ¥ Heating 10 1474 €/m2 Construction 1593 €/m” RES
. Inlernal parfaon  — 1208 €/m® Orher
e Energy and maintenance e e
——
DHW production Building sitc management !
R Tleating
Cooling system 1| ree— e s Conling
Ventlation unit s 5] i Encrgy 206 €/m° DHW
i Iincrgy demand ; i S
Elecuic Dll\f‘[k\\'m % 11138 —— o Household el.+ aux
Hydraulic svstem g P MPErao oduc
e v au, [OWh| b e : :
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LCC breakdown LCC breakdown — average
W Design cost ® Cost of materials
Labor cost Net energy consumed

m Design m Construction © Energy ® Maintenance Other

B Maintenance cost Building site management
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Comparative Analysis

Correlation between energy cost and U-value
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Sensitivity Analysis

Case study: Résidence Alizari

Lifespan HVAC IS
% Maintenace - HVAC I
Household elt. consumption [
Interest Rate N

% Maintenace - Construction I

Elt. Cost I

Biomass Cost N

DHW consumption [l
Inflation energy cost I
PV production N

Heating consumption Il

Figure 1. Sensitivity index (s%) of boundary and
assumptions — Résidence Alizari.

European
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Cooling consumption W

LCC [€/m?]

Figure 2. LCC variability according to the variations
of boundaries and assumptions — Résidence Alizari.
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Conclusions and Further Development @

O TZero

* An operative methodology for an EU-wide evaluation of life cycle cost.
* Overview of the main results for 11 exemplary case studies was reported...

* ...providing useful benchmarks for nZEB comparison and increasing the reliability of LCC.

o Starting point for the development of an effective LCC tool (beta version available at cravezero.eu).

o The broad application of the LCC analysis can foster the market uptake of nZEBs, highlighting the
cost-effectiveness and benefits during the life cycle.
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LCC spreadsheet @

CRAVEZero nZEB spreadsheet

Design Preliminary 10 €/m?
192 €/m? Definitive -€/m?
Executive 182 €/m?2
Building Elements 340€/m?
Investment Materials Building Services 197€/m?2
773 €/m? Construction 581 €/m? RES 44 €/m?
581 €/m? Other
Labor -€/m?
- €/m?
LCC (40) Building site management - €/m?
1285€/m? Heating 75 €/m?
Consumed Cooling 11 €/ mn®
Energy 313 €/m? DHW 57 €/m?
146 €/m? Household el.+ aux. 188 €/m?
Operation Produced
512 €/m? 167 €/m?2
Maintenance Envelope 152 €/m?
366 €/m? HVAC 201 €/m?
RES 13 €/m?
Other 0 €/m? AC
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LCC Case Study analysis

Comparative analysis — case studies
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Investment/maintenance €/m?

Investment cost vs. Maintenance cost normalized
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LCC Case Study analysis @
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Comparative analysis — case studies

Breakdown of investment cost for construction element

Construction costs breakdown
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