Giovanni Vicentini
Guglielmina Mutani

Cities2& &

on power

Boosting energy efficiency
and RES in urban context:
from the plan to the project
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Objective of the work: finding the appropriate solutions at municipal level to

boost energy efficiency and RES through the energy dossier of the building code

¢ Analysis of the g w

typological
features of the
building stock

* Average energetic
situation of the
building stock

¢ Analysis of the
climatic variables
(ex. Degree days)

Estimation of

energy demand

’ b
geometric and ﬁ

Evaluation of

renovation potential

¢ Analysis of the
socio-economical
variables

* Feasibility factor
(how many
buildings will be
renovated?

\

* Analysis of
renewables energy
supply potential

¢ Realistic
objectives at
municipal level
(how much do the
renewables will
weight on?

Evaluation of RES

potential
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Space heating and DHW energy demand
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‘ Electric demand ‘

Per capita
electric Number of

consumption occupants

from SEAP
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Geometric data
(ex.total floor area)
Occupancy factor
from statistic agency

Per capita floor area
from regional law
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To adapt the building code at local level is crucial
to analyse the renovation feasibility factor

Education
factor

[F_edu]

Building
factor

[F_building]

Age factor
[F_age]
Feasibility
factor (F)

Ownership Employment
factor factor

[F_owner] [F_employed]
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Age factor:
active population (24-65) / total population
Variables: ECONOMIC, DECISION, INTEREST

Education factor:
lati with holastic grad i | total

;o;ulation
Variables: AWARENESS

Employment factor:
ployed people / total pop
Variables: ECONOMIC, CREDIT ACCESS

Ownership factor:
dwellings owned / total dwellings
Variables: DECISION, INTEREST

Building factor:
small buildings (<2 dwellings)/ total buildings
Variables: DECISION PROCESS

Feasibility factor: estimation of the

.

their own

of citi. tor

ing the phy dition of the

F=F age * 0,30 + F_edu * 0,20 + F_employed * 0,20 + F owner * 0,15 + F_building * 0,15

t and the i ical vari

cOeiee T

o e iy 1

Feasibility factor | = 4 Statistical
(F) £ classes

L ype of b
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Energy demand
reduction:
a/ short term
b/ long term

Application of the inter i -
example of short term objectives:
thermal energy demand reduction
Z
25% 31%
28%
%
2% T 2%
23%
no external insulation i
District | ing rks (blue): no boiler substitution 22%
Number of First class Second 2
sidi o
buildings (%) class o
Province of 13% 26%
Torino 8%
City of Torino 31% 429%
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Two renewables were considered in the analysis:
the solar resource and the biomass

Terrain + 3D buildings “ Turbidity factor, direct/diffuse radiation,ect
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Solar radiation maps
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The biomass resource

Commercial survey
in retailers

RES potentials

Municipalities
Thermal energy

demand in
residential
buildings

ezzaueld

Y 1 oneoad
2

Inhabitants 2011 874.000 3.

48.011 14.006

Buildings (A) 35.800 1.033 2936  2.503
Apartments (B) 440.000 1.775 20.352  7.050
Typology (B/A) 12,3 1,7 6,9 2,8
Potentials PV 0,22 2,60 0,26 0,51
. [MWh] -
2020 potential ST 0,22  0,21* 0,21* 0,18*
estimation ;
4 i 2 Biom 0,15 3,40 0,42 1,40
Market CELIEL
evolution Electric/thermal 7% 60% 15% 27%

consumption from
RES (max. %)

Efficiency of devices

* Fixed value for the ST technology/ Residual roof space for PV
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The end!
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