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Intreoduction - tWoe' case studies

Casa da Palmeira nZEB office +

The first non-residential
EnerPHit Unit Certification

W L s

The first EnerPHit Certification in Portugal

n The first retrofitted building to obtain the n
Passive House Classic certification in Portugal n The first non-residential unit to obtain the
EnerPHit Unit Certification worldwide
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Cas e .S twudy . “lPalmeirtoa s a d a

A Location: ilhavo, Portugal
A Two-family house
A Full electric
A TFA: 142 mz2
A Operation/monitoring started: January 2023
A Period analyzed: January 2023 i January 2025
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Case study - i-Ca s-a,--da Pal mel r ao

Monitoring

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

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

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

Ener gy consum ptl on i total and h o m e@g ri d 34 // \\ \ " ::: ((:/Coz :;:; Data da Gltima atualizagao: 26/09/2023 11:11:25
instantaneous (electrical only): 1sa da Palmeira, llhav o ' -
total energy, air conditioning, DHW, R B Total
ventilation, refrigerator, cooking | ‘ 1 Consumo ot de snerg's IR ..
Instantaneous Tint. (°C) 24,51 Consumo de energia aquec. & arref. 86,29 KWh7.48 %
Energy gen eration i total and Poténciatotal 153 H int. (%) 62,03 i Consumo de enefgiaAQS:ww 2851 KWh24.71 9%
instantaneous (PV panels) Poténciaaquec. & armef. 0002 co;, igf- (T"l), 6158 || Consumo de energia ventiag@ocnse o yyn oo o
Indoor environment q ual Ity Poténcia AQS soses caer 0,007 KW e p—— T Consumode en‘ergia frigorifico 1238 KWh1073 %
temperature, relative humidity, COF Poténcia ventilag&o com ac 0,016 KW AQS: depbsito 300L + bomba de calor 2, 2 Consumo de energia placa e forno 1855 KWh 1608 %
concentration PoténciaMgoriico 0,068 KW | ventiegiocom RC:efc 825 Pe=0 27w 68,41 %
Poténciaplacae fomo , ., kw Frgorifico: 221kWh/a Geragdode energia 5754 Lwh
External conditions: temperature, oténciade geracao .. kW Placa s Foma: & S 2 800 Balango de energia 755 wwh
relative humidity Instant Baanco (o5, kW | Geogso panssiortacoso ey Total Balancode energiadidrio .\ ywhig
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Results i energy consumption

Typeof use Energy demand (kWh/year) %
Real - monitoring
N
Heating and cooling 148 (heating) + 63 (cooling) 6,2
211 (total)
N
DHW 893 (264)
Ventilation 273 8,1
: =
Refrigerator 401 @
Cooking 528 | 15,6
N
Total 3383 -
System Electricity generation (kWh/year) %
Real - monitoring
N\
2 PV (0,76 kW) 1008 29,8

lowest share of the energy consumption

biggest share of the energy consumption

almost double the consumption of the split unit

Very low energy consumption

equi val ent

equivalent to 30% of the total consumption
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Results i energy consumption vs PHPP estimation

Typeof 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 i - f-Ca s-a;-'dca Pal mel r ao
Results T 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 i absent residents)

A Mminimum temperature 16,63° C
" (period during Christmas vacation 1 absent residents)
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Casestudy - n-Ca s-a;-cdca Pal mel
Results T 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
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Case study - i-Ca s-a,--da Pal mel r ao
Results 7 indoor environmental quality: RELATIVE HUMIDITY

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

range 401 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 i - f-Ca s-a;-'dca Pal mel r ao
Results 7 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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asestudy I~ A-Cas.a  da

Results i analysis

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

M1 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.

1 User behaviour and preferences
0 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.

M Sensor location

o0 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.

1 Effective efficiency of the equipment
o The real conditions varied from the i o f f setpdints leading to differences in the performance.
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Results i 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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Results T 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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CasS eSSt naBEBio 1

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

Beginning of office operation: 2014
The renovation project: 2017

The renovation works: 2018
Concluding the process: 2019
Learning with the operation: 2020
The certification: 2024

To oo To To To o To Po Do

B escritdrio vizinho

i i /. / :
i calxadees

—
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CasS eSSt naBEBio 1

Location: ilhavo, Portugal
Office unit
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

The renovation works: 2018
Concluding the process: 2019
Learning with the Operation: 2020 Project Spotlight: Two pilot EnerPHit
The certification: 2024 Unit projects in Italy and Portugal

To oo To To To o To Po Do

Wednesday, July 10
One appointment:

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



https://passipedia.org/webinars
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Cas eSSt ndEB o i

Initial situation

A Typical services bui
A Located in the center of [lhavo, Portugal;

A Treated floor area: 52 m2

A We moved to that office in 2014
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2017
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CasS eSSt naBEBio 1

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/(m?2a) 121 o} § 15 i - N
. 5 i o
Heating load W/m? 59 o) : - : -
b | R
Space cooling Cooling & dehum. demand kWh/(m2a) = @) - =
Frequency of overheating (> 25 °C) % 11 o) 10 No
Frequency of excessively high humidity (> 12 g/kg) % 1 o 20 Yes
Airtightness Pressurisation test result nsy 1/h 50 O 1,0 No
z\lPoEr;-renewable Primary Energy PE demand kWh/(m?a) 406 o ) )
2 s P : :
Primary Energy P.ER .demand kWh/(m?2a) 232 O | 236 | 236 : y
Renewable (PER) Renew. energy generation (inrel. to ./ (ma) 0 o ] ] es
projected building footprint area)
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Cas e St wnmdEBod i@ e +0
Initial situation T 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
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20 DEZ 2017 21 DEZ 2017
—Temp. int. = e == Temp. int. vizinho — Temp. ext. e Temp. min. PH
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CasS eSSt naBEBio 1
Initial situation T monitoring (COi) 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
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COzint. = = = C();int. vizinho — 13X 25tdncias longas — imite bem estar
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CasS eSSt naBEBio 1

Renovation project
nZEBofficet
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Project renovation layout
_ Y 2017



