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Intreduction

Jodo Gavido home(grid

Architect
» Certified Passive House Designer
« Passive House trainer

* Founding member of Passivhaus Portugal Association
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Intreoduction - tWoe' case studies

Casa da Palmeira nZEB office +

The first non-residential
EnerPHit Unit Certification

W L s

v The first retrofitted building to obtain the v The first EnerPHit Certification in Portugal
Passive House Classic certification in Portugal v The first non-residential unit to obtain the
EnerPHit Unit Certification worldwide
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Case study 1: “Casa da Palmeira”

 Location: ilhavo, Portugal
« Two-family house

« Full electric

« TFA: 142 m2

« Operation/monitoring started: January 2023

« Period analyzed: January 2023 — January 2025
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Case study 1: “Casa da Palmeira”

Monitoring

« The monitoring data analysed was collected during two entire years, from 18" January 2023 to 17" January
2025 in one apartment.

« The platform (ZEUS version 6.1.28 developed by Microcom) was configured by Homegrid and provides open
access to the synoptic real time data.

 The data was collected every minute, totalizing 1 059 282 data points of each parameter.

En ergy consum ptl on — total and h om e@g r i d . ///A\\\ " Text. (°C) 31,47 Data da Gltima atualizagao: 26/09/2023 11:11:25

instantaneous (electrical only): Casa da Palmeira, ihay N T e (6 BAS

total energy, air conditioning, DHW, iﬁ Total

ventilation, refrigerator, cooking | 7 Consumototal de energia 4,5, ..
Instantaneous T int. (°C) 24,51 Consumode energiaaquec. &amef.  gg 50 o) o o

Energy generation — total and Poténciatotal 173 Hint. (%)6203 ||| [ Consumode energiaAQSmmscssr oo\ 0o

instantaneous (PV panels) Poténciaaquec. &aref. o002 W CO; int. (ppm) 615,8 B Consumo de energia ventilag&o conrc 1085 KWhg 404 %

Indoor environment qu al Ity Poténcia_AQSmw 0,007 kW [;aqm o Aol Ar condicionado 2 S Consumode en‘ergia frigorifico 1238 kWh10.73 %

temperature, relative humidity, CO, e o S20mn™ 0,016 KW | A0S dupsio 0L+ bomba decaor 2 30¥ o e e fomo 1855 KWhg08 %

concentration Poténcia figorifico 0,068 KW | vertiagdocom R fc 525 Per=0 27w 68,41 %

Poténciaplacae fomo .00 kw Frigovifico: 221kiWhva Geracdodeenergia 4754 Lwh
External conditions: tem perature, oténcia de geracao ; .,5  kw Plece e Fomo: 6 3kWe 2 6id¥ Balangode energia 5755 Lwh
relative humid Ity Instant Balango 0207 KW Gerago: painéis fotovoltaicos 0, TEKW Total Balango de energia diario 1104 KWhid
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dSe stuady 1% =Casa da Palmeira“

Results — energy consumption

Type of use Energy demand (kWh/year) %
Real - monitoring
Heating and cooling 148 (heating) + 63 (cooling) . (6,2 ) |lowest share of the energy consumption
211 (total)
; N\
DHW 893 @ biggest share of the energy consumption
Ventilation 273 8,1
=
Refrigerator 401 @ almost double the consumption of the split unit
Cooking 528 | 15,6
N
Total 3383 - Very low energy consumption
equivalent to less than €1 per day
System Electricity generation (kWh/year) %
Real - monitoring
N\
2 PV (0,76 kW) 1008 29,8 |equivalent to 30% of the total consumption
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Two pioneer retrofit case studies - a two-family residential building and an office unit home

dSe stuay 1= ~Casa da Paimeira“

Results — energy consumption vs PHPP estimation

Type of use

Energy demand (kWh/year)

Real - monitoring

%

Energy demand (kWh/year)
Estimated - PHPP

%

Heating and cooling 148 (heating) + 63 (cooling) 6,2 866 (heating) + 57 (cooling) 24,1
211 (total) 923 (total)

DHW 893 26,4 682 17,8
Ventilation 273 8,1 426 11,1
Refrigerator 401 11,9 442 11,5

Cooking 528 15,6 458 11,9

Total 3383 - 3834 -

System Electricity generation (kWh/year) % Electricity generation (kWh/year) %
Real - monitoring Estimated - PHPP
2 PV (0,76 kW) 1008 29,8 980 25,6
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Case study 1= “Casa da Palmeira™
Results —indoor environmental quality: TEMPERATURE

The indoor temperature measured points through the 2 years period of analysis.

maximum temperature 28,79° C
(period during summer vacation — absent residents)

A Mminimum temperature 16,63° C
" (period during Christmas vacation — absent residents)
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Case study 1: “Casa da Palmeira”
Results —indoor environmental quality: TEMPERATURE

The percentage of the indoor temperature measured points in each degree range.
: comfort zone :

515 68%

14,69%
11,36% 12, DE%
10,82% 7
10 13% 9,97%
6, 42%
4,22%
2.71%

0,18% 0,48% 0,28%

| | —
18,6%-17" 17°-18° 18°-19° g° ED -21% 21°-22% 22°-23" 23°7.24% 24°- -28% 26°-27° 7°-28" 28°-28,8°

10% of the time 54% of the time 36% of the time



: ; LNJSEEN’C‘B'S?E‘;LEZACSESZ'X; Two pioneer retrofit case studies - a two-family residential building and an office unit home@grld :

Case study 1: “Casa da Palmeira”

Results — indoor environmental quality: RELATIVE HUMIDITY

The percentage of the relative humidity measured points in each range.

range 40 — 70%

55,29%

33,86%

4,82% 6,00%
0,00% 0,00% 0,00% 0,03% = - 0,004% 0,00%
0%-10% 10 % - 20 % 20%-30% 30%-40% : 40 % - 50 % 50 % - 60 % 60 % - 70 % : 70 % - 80 % 80 % -90 % 90 % - 100 %

94% of the time
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Case study 1: “Casa da Palmeira”

Results —indoor environmental quality: CO, CONCENTRATION

The percentage of the CO, measured levels in each range.

53,08%

37,35%

8,48%

< 600 ppm 601 - 300 ppm 801 - 1000 ppm 1001 - 1500 ppm = 1501 ppm
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dSe stuay: 1= “Casa da Paimeira“

Results — analysis

Understanding the high indoor temperatures and the low energy consumption for heating and cooling:

e Climate data

o 2023 and 2024 were abnormally hot years: 2023 was the second hottest year since 1931 in Portugal and
2024 was the fourth.

o The official climate data is from a near location and has slight differences.

e User behaviour and preferences
o The highest and lowest temperatures occurred during vacation periods, when the house was vacant.

o The different perceptions of comfort of the users in relation to the standard comfort range. The feedback
from the users did not reveal overheating problems.

Sensor location

o The temperature sensor is placed in a location more prone to overheat, near the glazed entrance door
facing south, although it never gets direct solar radiation.

Effective efficiency of the equipment
o The real conditions varied from the “official” setpoints leading to differences in the performance.
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Two pioneer retrofit case studies - a two-family residential building and an office unit home

dSe stuay 1= ~Casa da Paimeira“

Results — energy consumption vs PHPP estimation

Tipo of use

Energy demand (kWh/year)

Real - monitoring

%

Energy demand (kWh/year)
Estimated - PHPP

%

Heating and cooling 148 (heating) + 63 (cooling) 6,2 866 (heating) + 57 (cooling) 24,1
211 (total) 923 (total)

DHW 893 26,4 682 17,8
Ventilation 273 8,1 426 11,1
Refrigerator 401 11,9 442 11,5

Cooking 528 15,6 458 11,9

Total 3383 - 3834 -

System Electricity generation (kWh/year) % Electricity generation (kWh/year) %
Real - monitoring Estimated - PHPP
2 PV (0,76 kW) 1008 29,8 980 25,6
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Two pioneer retrofit case studies - a two-family residential building and an office unit home

dSe stuady 1% =Casa da Palmeira“

Results —energy consumption vs PHPP estimation VERY ROUGHLY UPDATED climate data

Tipo of use

Energy demand (kWh/year)

Real - monitoring

%

Energy demand (kWh/year)
Estimated - PHPP

%

Heating and cooling 148 (heating) + 63 (cooling) 6,2 155 (heating) + 181 (cooling) 10,3
211 (total) 336 (total)

DHW 893 26,4 682 21,0
Ventilation 273 8,1 426 13,1
Refrigerator 401 11,9 442 13,6

Cooking 528 15,6 458 14,1

Total 3383 - 3247 -

System Electricity generation (kWh/year) % Electricity generation (kWh/year) %
Real - monitoring Estimated - PHPP
2 PV (0,76 kW) 1008 29,8 980 30,2
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Case study 2: “nZEB office +”

 Location: ilhavo, Portugal
« Office unit
e TFA: 50 m?2

 Beginning of office operation: 2014
« The renovation project: 2017

« Therenovation works: 2018
 Concluding the process: 2019

« Learning with the operation: 2020
 The certification: 2024

B escritdrio vizinho

[ i /. / :
i calxadees

—




' 3 LNJSEEN‘C\B'SP'E’;LEEACSES;X'ZEG Two pioneer retrofit case studies - a two-family residential building and an office unit home@g r|d '

Case study 2: “nZEB office +”

 Location: ilhavo, Portugal
« Office unit
e TFA: 50 m?2

The detailed presentation about
this project is available here:
https://passipedia.org/webinars

 Beginning of office operation: 2014
« The renovation project: 2017

« Therenovation works: 2018
 Concluding the process: 2019

. Learning with the Operation: 2020 Project Spotlight: Two pilot EnerPHit
e The certification: 2024 Unit projects in Italy and Portugal

Wednesday, July 10
One appointment:

6pm Frankfurt / 5pm London
12pm New York / 9am San Francisco



https://passipedia.org/webinars

Case study 2: “nZEB office +”

2014
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Case study 2: “nZEB office +”
Initial situation 2014

—
= 7

« Typical services building of the mid 90’s;
- Located in the center of Ilhavo, Portugal;
* Treated floor area: 52 m?

 We moved to that office in 2014
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Case study 2: “nZEB office +”

2017
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Case study 2: “nZEB office +”
Initial PHPP results 2017

Specific building characteristics with reference to the treated floor area
L | Alternative
Treated floor area m? 52,0 _ Criteria criteria Fullfilled?2
Space heating Heating demand kWh/(m2a) 121 < 15 - N
0]
Heating load W/m?2 59 < - -
b |
Space cooling Cooling & dehum. demand kWh/(m2a) = < - =
Frequency of overheating (> 25 °C) % 11 < 10 No
Frequency of excessively high humidity (> 12 g/kg) % 1 < 20 Yes
Airtightness Pressurisation test result nsy 1/h 50 < 1,0 No
z\lPoEr;-renewable Primary Energy PE demand kWh/(m?a) 406 < ) )
) T
Primary Energy PER demand kWh/(m2a) 232 < | 236 | 236 :
Renewable (PER) Renew. energy generation (in rel. to KWhi(m2a) 0 > ; ] : ) Yes
projected building footprint area) - P
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Case study 2: “nZEB office +”

Initial situation — monitoring (temp. °C) 2017

Temperatura (°C)

25
The heating supply was
realized by 2 electrical
20
radiators (2 kW + 1,5 kW).
15 )
During the coldest
periods the higher
10 )
internal temperature only
reached 16°C.
5
0
A R R S T R T S R T S T S S R S S S S S S S S R
iy B By B B B B o T N B B B oy B v B B o N N o SN o B B oy B B SNy By B B BN B BN B B By o
F F F F F F F F F F F F F F F F F F F F F F f F F F F F F F F F F F F
e T B B By B B0 S B0 S B B LA S B B S B0 L0 I A B - L By B B 0 S L0 S By B0 B B
[V o o T L~ N o TR U e TR Ve T N ' N o'« TR = 1 T e T e T = T T VA o TR e T e R Y o A o VIR o' TR~ S~ N ' B ¥ S e T o N« T+ = TR = T e T = R Y
= = = ] el = =] = = = = NN NN NN o o o o o o o o o o o 9 o = = -

20 DEZ 2017 21 DEZ 2017
—Temp. int. = e == Temp. int. vizinho — Temp. ext. e Temp. min. PH
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Case study 2: “nZEB office +”
Initial situation — monitoring (CO,) 2017

Concentracdao CO; (ppm)

3500
The ventilation was
3000 A realized by regular
\
.o . .
e - windows opening.
2500 == TN
-
\-
-‘-
ﬁ--
2000 k. P
ﬁ.‘-
-
- -
-y
So
1500 —
-u..‘- P
‘-- -~
‘*‘
1000
500 S
0
T T T T T R R T T R S T T S R R T T - T
e B By B o B B B v B B BN L B B B B B L B By B B B B o B BN N B o L B B L o L B o
g F F F F F F oF F F F F F F F F F FF FF F F F F F F F F F F F F F F F
I i TS L B 2 LT B L S By B A R 1 L I S 2 B O L T+ AL T O St By B2 B B L L
[ o T o~ o ¥ TR o O e T O = T = N = 1 T e e = T Y o o TR = T e T O o R o N o T~ S~ S ¥ T = R o Y o = s B+« B = T = B e R Y
e~ e~ o ] ] 1 - NN NN NN D O o o O O o o o O o o O O O o~ ™~ o~ ~
20 DEZ 2017 21 DEZ 2017

COzint. = = = C();int. vizinho — 13X 25tdncias longas — imite bem estar
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Case study 2: “nZEB office +”
Renovation project 2017

nZEBofficet
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Case study 2: “nZEB office +”
Final PHPP results 2017

Specific building characteristics with reference to the treated floor area
- Alternative
Treated floor area m? 50,0 _ Criteria_ criteria Fullfilled?2
Space heating Heating demand kWh/(m2a) 17 < - -
Heating load W/m? 14 < - -
|
Space cooling Cooling & dehum. demand kWh/(m2a) = < - -
Frequency of overheating (> 25 °C) % 8 < 10 Yes
Frequency of excessively high humidity (> 12 g/kg) % 0 < 20 Yes
Airtightness Pressurisation test result nsg 1/h 0,7 < 1,0 Yes
(NPoEr;-renewable Primary Energy PE demand KWh/(mza) 124 < ) )
2 :
Primary Energy PER demand kWh/(m2a) 56 < : 64 : 64 |
Renewable (PER) Renew. energy generation (in rel. to KWhi(m?a) 26 S ] ] : Yes
projected building footprint area) B T '
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Case study 2: “nZEB office +”
PHPP comparison results 2017

86% reduction initial

Specific building characteristics with reference to the treated floo
Alternative
50,0 Treated floor area m2 52,0 _ Criteria criteria Fullfilled?2
@ Space heating Heating demand kWh/(m?2a) @ < § 15 i - N
: : : 0]
14 Heating load W/m? 59 < : - ’ - :
| L |
= Space cooling Cooling & dehum. demand kWh/(m2a) = < - =
8 Frequency of overheating (> 25 °C) % 11 < 10 No
0 Frequency of excessively high humidity (> 12 g/kg) % 1 < 20 Yes
0,7 Airtightness Pressurisation test result nsy 1/h 50 < 1,0 No
124 z\lPoEn)-renewable Primary Energy PE demand kWh/(m?a) 406 < ) )
2.
56 Primary Energy P.ER .demand kWh/(m2a) 232 < | 236 | 236 : .
26 Renewable (PER) Renew: energy generation (!n rel. to KWhi(m?a) 0 > : ) E i i
projected building footprintarea) ~—" "~~~ | ~ | 0




Case study 2: “nZEB office +”

2018
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Case study 2: “nZEB office +”

Initial situation — electrical bill

HOMEGRID LDA

AVENIDA 25 DE ABRIL ,
3830-044 ILHAVO

Documento emitido a: 8 de margo 2018
Periodo de faturacdo: 9 de fevereiro a 8 de margo 2018

-
F & A,
ELETRICIDADE GAS SERVICOS TAXAS E
NATURAL IMPOSTOS
168,34 € ADERIR ADERIR 43,41 €

33 3

Quanto tenho

pagar?

26 MAR 2018

4 €/m?

This represents

a 2" rent

In 2018, in Ilhavo, the
average office rental was

around 5€/m? per month
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Component

External wall

Roof

Floor

Window

Building assemblies
Existing wall, 60 mm extruded polystyrene insulation boards +
wooden beams, plaster board

Existing roof, 60 mm extruded polystyrene insulation boards +
wooden beams, plaster board

Existing floor, 20 mm extruded polystyrene insulation boards,
composite cork flooring

Existing window + new window (PVC frame: U;: 1,30 W/(m?2K),
double glazing: U,: 1,00 W/(m?K); g: 0,38, warmedge spacer

U-value
W/(m2K)

0,38
0,42

0,65

1,19
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Case study 2T “nZEB office +=
Building services

Ventilation system

« Zehnder ComfoAir Q350 HRV

« Average air change rate: 0,6 1/h
« Average electrical power: 16 W

* Annual electricity cost: 35 €

Heating/Cooling

« 2 kW split unit

 Daikin Premium +
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ase study 2: “nZEB office +*

Blower door test 2018

Resultado Intervalo confianga 95%
Qs [m’h] 93.4 89.8 97.3
Ns [h"] C 065 ) 0.63 0.68
Qeso [m’I{h-m”)] 0.37 0.35 0.38
Qrso [m’/(h-m)] 1.84 1.76 1.91
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ase study 2: “nZEB'office +*

Photos after conclusion 2018
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Case study 2: “nZEB office +”

ZAONRS
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Case study 2: “nZEB' office +

Energy production AONRS)

4 PV panels

 Power: 1040 W
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Case study 2: “nZEB office +”

Start of the monitoring

e _me Instantaneo / instantaneous
a T ext. (°C)36.63
homeCE r Id (C) Consumo total de energiag7s | w
NZEBofficet H ext. (%)40.86

Total energy consumption

Consumo de energia (aquec & arref), 506w
Energy consumption (heating & cooling

Producéo de energia, -
E%éergy produc /on°° 2 kw

Balanco de energia
nergy ba/anceo kw

Totais desde o inicio da monitorizagao 5972 /2019
Totals since the beginning of monitoring =

Consumo de energia
Energy consump fon %8 kWh

Consumo de energia (aquec & arre
Energy consumption (heating & cooling 94.88 kWh

Producéao de energia
E?véergy produc 100815 kWh

Balanco de energia
nergy ba/ance:"27 kWh

Balango médio de energia ( rdia;
verage energy ba/a%ce per day W
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Case study 2: “nZEB office +”
ReS earCh WOka Monitorizacao - trabalhos de investigacao 2019

2500w

— auto-consumo

2000 — (onsumo
= Produgdo PV (520 Wp)
i — Bomba de calor
1000
500
MEIO ANO DE DESEMPENHO 0 e ——
DO dia de fevereiro

NZEB OFFICE+ Auto-consumo: Producio PV:

* 37% da producdo PV * 88% do consumo total
* 32% do consumo total

MARTA OLIVEIRA PANAO

mopanao@fc.ul.pt

Monitorizacao - trabalhos de investigacao

Ciéncias
UlLisboa 2500w
— auto-consumo
2000 — (oNnsumo
rganizacao o— Produgéo(1040 Wp)
. L Bomba de calor
' ‘ _ 1000
rome(~arid ! B&?J.‘:%‘: Aveiro, 28 novembro 2019 -
0
dia de agosto
Auto-consumo: Producao PV:
 71% da producdo PV * 90% do consumo total

e 64% do consumo total
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Case study 2: “nZEB office +”

Media coverage — national radio

Participe na Mela
Maratona de Lisboa

Paulino Coelho
10:00n- 12:45h

i1

B o
— UJ Renascenca | b NO AR ULTIMAS VIDEOSV+ OUVIR ASTRESDAMANHA NUNCAETARDE BOLABRANCA OPINIAO Q

As Tres B> De2%a 6"
da Manha - g 6 Entre as 7he as 10h

E o primeiro escritério sustentavel em
Portugal e produz mais energia do que
consome

28 fev, 2019 - 10:20 - Marilia Freitas

Localizado em ilhavo, este espago foi reabilitado segundo os principios da construgéo
ecoeficiente e sustentavel. O resultado é uma poupanca na ordem dos 75%.

0 nZEBoffice+ € 0 novo escritério da Homegrid e também sede da Associagio Passivhaus Portugal. Foto: Homegrid

Trabalhar num escritério com necessidades quase nulas de energia. E o que faz
Joao Gavido ha cerca de dois meses. O primeiro escritério sustentavel em Portugal
fica em Ilhavo, Aveiro, e esta em pleno funcionamento desde dezembro do ano
passado.

Link: https://rr.sapo.pt/especial/pais/2019/02/28/e-o0-primeiro-escritorio-sustentavel-em-portugal-e-produz-mais-energia-do-que-consome/142639/



https://rr.sapo.pt/especial/pais/2019/02/28/e-o-primeiro-escritorio-sustentavel-em-portugal-e-produz-mais-energia-do-que-consome/142639/

Case study 2: “nZEB office +”

2020
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Case study 2: “nZEB office +”
S— 2020

FACULDADE DE CIENCIAS
DEPARTAMENTO DE ENGENHARIA GEOGRAFICA, GEOFISICA E ENERGIA

'C Ciéncias
ULisboa
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Media coverage — national TV
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VIAGEM A UM FUTURO SUSTENTAVEL

Full episode: https://youtu.be/kP7uVSyeXPo?si=WInlAs- UDQAJWX3
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PHPP10 final results 2024

Specific building characteristics with reference to the treated floor area
Alternative
Treated floor area m2 50,0  Criteria criteria Eullfilled?2
Space heating Heating demand kWh/(m?2a) 17 < - . - ;
Heating load W/m? 14 < - -
Space cooling Cooling & dehum. demand kWh/(m2a) = < - =
Frequency of overheating (> 25 °C) % 8 < 10 Yes
Frequency of excessively high humidity (> 12 g/kg) % 0 < 20 Yes
Airtightness Pressurisation test result ngy 1/h 0,7 < 1,0 Yes
Moisture protection
b h|
Smallest temperature factor frsi=o.25 mak/w - - > 0,19 0,00 -
h
Thermal comfort All requirements fulfilled? - Yes
h|
U-dlue W/(m2K) < 1,65
h|
U-vefue W/(m2K) < 1,30
- A
U-\e lue W/(m2K) < 1,40
bl
U-vejue W/(m2K) < 0,90
z\ll:oEr;—renewable Primary Energy PE demand kWh/(m?a) 124 < ) )
2 <
Primary Energy P_ER .demand kWh/(m2a) 56 < | 64 | 64 | v
Renewable (PER) Renew. energy generation (inrel. to () 26 . ) ] ; es
projected building footprint area) B R :
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EnerPHit Certification

Certificate ‘r)

Certified retrofit
'EnerPHit Unit' Institute
(Climate zone: Warm) Dr. Wolfgang Feist
i 6020 Innsbruck
Austria
nZEB office+
{\venlda 25 de Abril, n°33, 3° esquerdo frente, 3830-044
Illhavo, Portugal
n n n : Client |Homegrid, Lda
T h f J S Avenida 25 de Abril, n°33, 3° esquerdo frente
e TIrst non-resiaentia e et
: EnerPHit v Architect |Homegrid, Lda
u n n n n '
Cemﬁed Bullding Climacom
nerrAit Unit vertrication oot [
v Passive House Institute (E;:,g,ynam Hoho Gl
Unit

Buildings retrofitted to the EnerPHit Standard offer excellent thermal comfort and very good air quality all year
round. Due to their high energy efficiency, energy costs as well as greenhouse gas emissions are extremely low.

The design of the above-mentioned project meets the criteria defined by
the Passive House Institute for modernization to the ‘EnerPHit Unit’ standard:

Building quality This building Criteria o
Heating Heating demand  [kWh/(m?a)) 17 s -
Cooling Froquency of overheating (> 25 °C) %) | 0 < 20
Airtightness Pressurization test resul (eo) m) | 07 P 00
Renewable primary energy (PER) PER<demand  (KWh(m'a) | P 64 64
Generation (reference 1o ground area)  [KWh/(m'a)] 26 2 -
Component quality
Wall with interior insulation 1o amblent ai (U-value)  [W/(m)] 0,40 s 075
Windows/Exterior doors (Uw, installed) ] WAmK)) 126 B 128
Glazing (g-value) 5] 0,41 2 .
Glazing/shading (max. solar load)  [kWh/(m*a)] ] H
Ventilation (effect. heat recovery efficiency) %] 82 2
The associated certification booklet contains more characteristic values for this building
15.05.2024 Certifier: Laszl fp Passivhaus Institut
www.passivehouse.com & www.phi-ibk.at 1_PHI_EP_20240515_LL
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Ongoing monitoring 2024

- T ext. (°C) 2 4’22 Data ultima actualizagdo: 14/04/2026 15:27:58
home©grid co
NZEBOffiCG+, lIhavo

" Habitag3ovizinha
ndo Passive House.

Neighbor awellingnot PH.| L T interior (°C)21,69
T int. (°C)21,03

N 0,
H int. (%)61,05 e
CO; int (ppm)576,4 | ‘ H int. (%) 54,41

H ext. (%) 57,45

Instalagao sanitaria: | )
T depbsito (°C)19,6

CO, int. (ppm) 593,6

Totais desde oinicioda momtonza;ao _
Totals since the beginning of monitoring
Consumo total de energla
fotal energy consumption 15748 KWh
Consumo de energla aquec & arref

Ventilagdo com RC: efic. 91% Pel=0,24Wh/m*

Instantaneo / /nstantancous W-‘anéisfo@dfaim;kw Energy consumption heating & . 3936 kWh2s %
Potencnatotal 018 KW S ‘ —
Poténcia squec. &amef. 0, oy ProdRO e SR sz wn
Poténlrc],a”d‘e geragéo 0599 KW Balang{:q} fif'en}er/g'lg e
Balan;o 0216 KW Balan?? c’eenergiatliléno -1,497  kWh/d







Passive House Institute
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Cconciusion andilessons learned - tWo case Studies

& The first non-residential
a¥ EnerPHit Unit Certification
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Concliusion and lessens learned - tWwo case stuadies

These projects demonstrate the potential of the Passive House standard when

applied to the existing building stock.

The PHPP demonstrated its robustness
In predicting building performance
during the operation.

It must be paid attention to the fact that
the users preferences and tolerances
may differ from standard notions of
thermal comfort, specially in warmer
climates.

2 Sl BRI MEI A

This project started without aiming the
certification because it was not a
possible scenario at that time.

This process demonstrates that, if the
work Is consistent and rigorous, we can
get the validation in a later phase.
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Thank you

Joao Gaviao | Joana Cortinhas | Maria Franca

www.homegrid.pt h
geral@homegrid.pt ome
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