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Energy consumption vs comfort in social housing
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Energy performance label

Classe

Valor de Ry,

Ry < 0,25

0,26 < Ry, < 0,50

0,51 < Ry, < 0,75

New Buildings

0,76 < Ry, < 1,00

Major Renovation

1,01 < Ry < 1,50

1,51 < Ry, < 2,00

E 2,01 < Ry, < 2,50

R, > 2,5
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Model information

Heating Renewal energy

%\ ENERGIA RENOVAVEL

Aquecimento
Ambiente

Contrbuto de energia renovavel no
consumo de energia deste edificio.

Referéncia: 200 kWhim2ang MAIS

o eficiente
Edificio: 70 kWhim?ano que a referéncia

Renovavel: 50 %

‘I.

' 15%

Cooling CO2 emission

5%

Referéncia: 20 kWhimZana MENOS

o eficiente
Edificio: 21 kwhim2.ano que a referéncia

Renovavel: 50 =

-

Arrefecimento
Ambiente

Emisstes de CO, estimadas devido ap
consumo de energia.

‘ 0,8

toneladas/ano
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In service conditions vs Certification
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Does energy certification translate energy
consumption and CO2 production?
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Reality - Social housing

Renewal energy

ENERGIA RENOVAVEL

Confributo de energia renovavel no
consumo de energia deste edificio.

‘I.

& 15%

CO2 emission

EMISSOES DE CO,

o
. Emissdes de CO, estimadas devido apN
consumo de energia.
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PORTUGAL

Energy consumption in the domestic sector in the EU (2012)
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Energy consumptions - Portugal vs. Europe

Low “Space heating” ...
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2

Climate, Energy poverty and Cultural aspects




Climate and Heating needs
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Climate...

Heating Degree Days [HDD]

Legend:
HDD_NaturalBreaks [°C.d]
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EU Average

HDD - Portugal
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Heating degree days - north of Portugal

Minho-Lima

Alto Tras-os-Montes

Cavado

Ave

Grande Porto

Tamega

Douro

Entre Douro e Vouga

/N
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Minho-Lima

Cavado

Ave

Grande

Porto Tamega

Entre Douro
e Vouga

Source: RCCTE, Despacho (extrato) n.° 15793-F/2013 - Tabela 04

Alto Tras-os-Montes

Douro

Portuguese average = 1165 HDD
European average = 3076 HDD

Source: Eurostat 2009
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Income...

Median Disposable Income [MDI]

Ireland
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Legend:
MDI_NaturalBreaks [€]
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Energy price...

Energy Price [EP]

Iceland Finland N
Sweden A
Legend:
Estonia
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Income ranking

h Energy Costs...

]
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Low Income + =

€/elect. taxes

B €/gas 2015
—o—|ncome 2014

B €/elect. 2015
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Electricity and gas average price - Portugal vs. EU (2016)

The electricity price is 13%
céntimos/kwh higher than the EU-27 average

2
5 23,2 i)

20,5
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The gas price is 37% higher

than the EU-27 average
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Climate, Incames and energy price

Indicators: Portugal vs. UE

Indicators EU-27 Portugal [\:
<

Average temperature annual 8,2 15,7 +91%)E
HDD (2009) 3076 1166 -62CV‘Q:
Income (2014) 15412 9 444 -39%
Energy Price: electricit 0,23/ +90/‘\:
=] = gy Frice. Y 0,21/ 0,07 ’ y
gas 0,10 +38%
AVA
iy
N % heating 67 21,5 -68%
®

LFC

Fonte: Magalhaes (2016) dados de Weatherdatabase.com, EUROSTAT 2009, 2014 e 2015



Household energy consumptions - Portugal vs. Europe

kitchen; 6% cooling
cooling 0,5%; 0-0%
0,50%
space
hot water; heating;
13% 21,50% kitchen;
39,10%
appliances; lighting;
11% 4,50%
space heating; lighting; 2%
67/% appliances;
10,90%
hot water;
Q. 23 . 23,50%
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/N
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PORTUGAL

A The energy used to heat is
only about 10% of the

theoretical needs
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Cultural aspects

/N
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Energy efficiency or minimize the
discomfort?

This type of family does not

spend money on heating
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Which is the best strategy in this case?

“Energy efficiency or
to minimize the

discomfort?
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Discomfort and health in Social Housing




Exterior Temperature vs Mortality

Regiao Autonoma  Acores

\g 0,05 % 2017
of 14 16 18 20 22 24 02018
“ Temperatura Média Mensal (°C)



Exterior Temperature vs Mortality

Distrito do Porto
¢ 2014
2015
¢ 2016
' 2017
O
o 9 11 13 Q 17 19 21 2018
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Exterior Temperature vs Mortality

Distrito de Braganca

O 0,10 %
o 35 7 9 11 13@17 19 21 23 25 #2018
< Temperatura Média Mensal (°C)
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Social Housing - New Buildings
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ENERGY CERTIFICATION A+ ?

EPCs - new vs. existing

Existentes

B NOoVOosS

28%
34%
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Solar protection - Shading
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Heating - biomass

> Fireplace - living
room

> Power - 8 kW
> Efficiency - 76%

> Ensures room heating
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Renewable energy for sanitary water and
heating - Solar Thermal Panels or PV Panels
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Risk

Maintenance costs
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Social Housing - Rehabilitation

Vasco Peixoto de Freitas 2019



ial housing

- Soc

C
O
S

C
=

Rehab




Problem?
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If intermittent heating/cooling is the practice energy efficiency is
important,but more important is to minimize the discomfort
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PDI

Stm

[*C*h]
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After 1st January 2016

Maximum U values

Upgr  [W/(m?.°C)]

Zona climatica

Portugal Continental

A partir de 31 de

Zona corrente da envolvente: dezembro 2015
1 12 13
Elementos opac 050 | 0.40 0.35
em contacto com o exterior ou com espacos nao verticais 7 ’ ’ '
uteis com coeficiente de reducao de perdas b,>0.7 I] :| < N 0,40 AG.EE 0.30
Vaos envidracados (portas e janelas) (U7,,) W" 2,80 ]:l

Regides Autonomas

A partir de 31 de

Zona corrente da envolvente: dezembro 2015
11 12 13
_ . Elementos opacos | 76 | g0 | 0,45
em contacto com o exterior ou com espacos nao verticais
uteis com coeficiente de reducao de perdas b,,>0.7 Elemeqtﬂs opacos 0,45 | 0,40 0.35
horiTontaic




I"\\sulation thickness

Wall Thermal code ulatic
e|m em
UPExistente I:QPExistente UMéx 12 I:zMin 12 AR 12 A :[O,(])5 A :[0’2)3

[Wim?2.eC]  [m2eC/W] - [Wm?2.°C] [M2eC/W] - [m2eCW] e omy g oc]

1,00 1,00 0,40 2,50 150 0,08 0,05
1,50 0,67 0,40 2,50 183 0,09 0,06
2,00 0,50 0,40 2,50 200 0,10 0,06

2,50 0,40 0,40 2,50 2,10 0,11 0,07

Vasco Peixoto de Freitas 2019 :: 49



Important to understand...

Inappropriate impact of
the same measures

Economic mistake in the
real payback

FEUP
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Cost analysis
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Durability
:Durability
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Intermittent or non-existent heating practice?
Payback

T

Vasco Peixoto de Freitas

Durability |

€ END :

Cm -

1

1

1

l

5

I
v

I

I

N i
CﬂlvaET I
@ Timey

2019 - 54



... my point of view ...

Energy efficiency is important ... but..

Be y Minimize discomfort

=i
=

AVA
AVAYA
consTRUCT k The Portuguese reality is very different

s

LFC

There is no energy saving if families do

not heat or cool

FEUP

from most of the European countries
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Alternative approach
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Energy efficiency - Classic approach...

Minimization of the discomfort - Alternative

Alternative incentive model Current incentive model - SCE
N\

( N

Trq
W I IDPver [*C.h]

)
=
T 0% e w

IDP in the »ase situation

T['C|
IDP,, [°C.h|

ver

Un'd"‘. :V“% v'w
m— ‘M !
W DP, ['Ch| W

I

ano
IDP in the improved solution

CE in the improved solution

Passive Discomfort Index (IDP) Increase of x energy classes
. J \_ Y,
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“PASSIVE DISCOMFORT INDEX”
PDI definition




“Passive Discomfort Index” (PDI) definition - Empty house

PDISHH.-‘. [OC *h]
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“Passive Discomfort Index” (PDIl) definition - Intermittent
heating

&

T [°C]

PDI

SHM

PDI . [°C*h]

WIin
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NO CORRELATION between...

Passive Discomfort Index vs Energy Certification Label

Energy Label B south apartament_S

2007 RER)

BS2 Oh

1,50 & B24h R BB FE

14 0h
‘- B

K 1453 0h

PDI [°Ch:18-25]

2000 10000 12000

4000

6000 8000

Plus discomfort
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CONCLUSIONS




Envelope or equipment’s
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Designers have a narrow path to define the
solutions in social housing (intermittent heating)
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For some Southern European countries (PORTUGAL) it is important
to promote a complementary index to Energy Certification Label

F Mals de 251%

Energy Certification Label Discomfort Passive index
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