ACTIVE INTERFACES. Holistic design strategies for renovation projects with building-

integrated photovoltaics (BIPV): case study from the 1900s in Neuchatel (Switzerland).
Sergi Aguacil’®, Sophie Lufkin', Emmanuel Rey!

. ///// Phase 3 ///// Phase 4
Overview

. . e , Design strategies with BIPV solutions Multi-criteria assessment
In view of the importance of urban renewal processes, building-integrated photovoltaic |
(BIPV) systems can potentially provide a crucial response to the challenges of the energy SO = Baseline: Compliance with current legal requirements (which represents current practice)
turnaround. Functioning both as envelope material and electricity generator, they can | 2,
simultaneously reduce the use of fossil fuels and greenhouse gas (GHG) emissions while @ 173 kWh/m*year
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providing savings in materials and electricity cost. In Switzerland for instance, one way to

achieve the objectives of the “Energy strategy 2050” is to install PV systems to cover 1/3
of the annual electricity demand.
However, despite continuous technological and economic progress, the significant
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benefits of BIPV remain broadly undervalued in the current practice. This project is o MWh/
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focusing on the architectural design issues and this poster presents the results of the 5 | H | v Onsite PV Electricity production
second case study carried out in the city of Neuchatel (Switzerland). The building T % 0 0
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presented in this poster corresponds to the archetype 1. It is a typical residential building " - . S| Seff-consumption  Self-sufficiency
of the pre-war period, constructed in 1909, a period when thermal considerations had a ] Fﬂ | HE li m | | iR K
rather small influence on the design of the envelope. The building has four-stories and a e - a0 2239,
total of 8 apartments and 630 m? of living floor area. l5mA | i HE (0L TR Spatial Daylight Autonomy
Research methodology i Hi L1239 years
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| S1 - BIPV conservation: Maintaining the expression of the building while improving the energy performances
Current status  BIPV conservation of the building (at least current legal requirements)

Life Cycle Analysis
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Identification of archetypal situations and analysis of the case studies
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D - Facade potential S2 - BIPV renovation: Maintaining the general expressive lines of the building while reaching high energy

performances (at least Minergie standard)
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Based on the resqlts of the evaluation,l it seems clear that energy renc.)vat.ion projects Withput the inte.graltion of S - - _ = — fj S;llfgoné;mption Sgllftlsu fﬁ/t(:)iency
renewable energy in general and BIPV in particular are no longer an option if we want to achieve the objectives of i i Rl W F m Rlmin Sl / _ —
the “Energy strategy 2050”. Today, renovation projects improving the building envelope with a very high level of A SEENE = E \ U | A\ 0
thermal energy performance are necessary, but not sufficient. Compensating buildings” energy consumption by —_— R ’ / i = 21.7 A)
producing electricity on site has become the number one priority. In this sense, by proposing new adapted BIPV AEEA | AR | AFEA | AEAR (/] Spatial Daylight Autonomy
solutions for urban renewal processes, the research contributes to advancing architectural and construction design i sl Bul ‘ - { ‘ u al RisE 0% |
practices in this direction. The results of this application case study demonstrate that scenarios with BIPV allow | o ) | $ 31 years
improving the cost-effectiveness of the renovation process, and that we can achieve more than 79% of total savings B . . R Payback time estimation
(only with passive strategies) and reach positive energy buildings by introducing mixed strategies (passive, active IR | [ | | HgLﬁ
and renewable energy systems), allowing us to achieve the “2000Watts society” objectives. I i | B to be maintained O to be demolished 2'063 CHF /ye ar
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Energy and emissions @ LCA - Life Cycle Analysis S3 - BIPV transformation: Best energy performances and maximum electricity production possible with
Annual energy balance — Embodied energy Global Warming Potential aesthetic and formal coherence of the whole building (at least 2000 Watt Society | Energy strategy 2050)

S3 11 SIA2040 S WA | SR04 53 | SIA2040 N ,

. L 169 KWhim?year o ;1310 MY/ year 2 py 10 kgCOAm?year @ -199 kWh/m ‘year
2 ' 15kgCO,/m*year g ! 8 ! | ¥ Primary energy consumption
3 g1 'k g S1 V0 % S1 Vi Y J P
3 3 | ? '

i ) e v @ -3 kgCOAm?

| : - o[m*year
E0 EO 7 7. E0 . @ g : y
T U Global warming potential
§ § § 3 -1000 -500 O 500 1000 1500 2000 -50 0 50 100 150 200 I L N — : S N S S W
GHIG-IEquivaIent emissions (kgCO,/m2.year) MJ/m?year kgCO,/m2year : _ e I - N — _ = ; ol A
# NRE - Primary energy consumption (kWh/mZ2.year) B Renovation © BIPV Consumption e ‘ — - = e (‘) 121 MWh/ year
| == | = A . . .
e | | T [H m L 0 Onsite PV Electricity production
@) _Photovoltaic installation =~ 7> _Indoor comfort $ Cost-effectiveness _ | | | 2 9% 48 %
v | | JEEE |z
Annual balance sDA-Spatial Daylight Autonomy| 300 lux Accumulated cost — | 'n.,\ f&L \ Self-consumption ~ Self-sufficiency
s1|C i EO|Current stat 000 = \ (] ‘ i

83 e onsefvation HITent Sas 1200000 i — I l".""l N 0
) SN HENN NN NN NI SDA 22.1% r-1*-'fg ‘ .§ 1|g88|888 e | - - v‘!‘;_/ //‘I‘f | lc 21 .6 /0
o ' i i’ o LL ' P ERPYEL | ‘ /] /| N . .
= Ty = X SR T = — e st e _— ; | Spatial Daylight Autonomy
2l S2|Renovation  [n iy b © jggggg; --------- B I = HH m e
@ . B £ in I B |

sDA: 21.7 % g < 2001000 HE—( I — — - 1 T . $ 31 years
St e o ” 0= ARRARaRAS ,v — @' | . _—
------------------- S3|Transformation A1 " 0 10 20 30 40 50 | - — = = = -l Payback time estimation
o T | | L
0% 20%  40%  60%  80%  100% sDA: 21.6% " g"i"" - . Years I - | W
7 Sel- ion [% sufficiency [% o It B —F)—50 . I I I ~ f o intained & i ’
% Self-consumption [%] & Self-sufficiency [%] v = Jk_&g | IO EQ ——S0 -+--S1 === S2 = = S3 | I I to be maintained = g[g B(; gﬁmollshed _2 864 CH F /year

Cost Final Energy per year

Contact: Sergi Aguacil / / / / / a Ct | Ve @ Energy Turnaround Acknowledgements: This research project is part of the National Research Programme

(P

"Laboratory of Architecture and Sustainable Technologies (LAST) . PTG =R ST e e f'EfneFQSf[_Turnarcz[r]nd'['\l(f;l_RP |7(|2 of thehSVIgiSS National Sci%nce} FOléndation (SNS% EUﬂﬁﬁr
3 ; Ecole Polvtechnigue Fédérale de Lausanne (EPFL t f 1§|i INTormation on the National ~esearc rogramme can De Toun at www.nrp/u.cn. e
ECOLE POLYTECHNIQUE ‘ ) ( ) I n e r a C e S Swiss NATIONAL SCIENCE FOUNDATION authors also thank the Ecole polytechnique fédérale de Lausanne (EPFL) for its support.

FEDERALE DE LAUSANNE e-mail: sergi.aguacil@epfl.ch www.activeinterfaces.ch

15t National Photovoltaic Congress 2017 | SwissTech Convention Center, Lausanne, March 23-24, 2017



