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1. Executive summary

1.1 Description of the Deliverable content and objectives

The product requirements tool facilitates assessment of products’ performance at building level.
The tool allows assessment of product performance for different building typologies in specified
geographic regions by showing the performance of specific insulation products for targeted KPIs
when applied to reference buildings in selected geographies. The tool is developed as part of task
2.3 in the form of an excel sheet and is based on energy performance assessment aligned with the
ISO 52016-1:2017 standard. D2.3 provides a detailed analysis of the methodology and describes
product requirements to achieve KPIs for relevant products.

1.2 Impact of the results

Because the product requirement tool is not published yet, no results have been achieved yet.
During several meetings facilitated by BPIE, the tool content and method has been validated with
internal project partners and external experts. Internal feedback shows that the tool might prove
useful insights for work done in WP4 (construction product development and assembly). The tool
is also foreseen to help validate the product design as part of T2.5 (validation of the design results)
which has links with WP5 (performance evaluation in test environment) and WP6 (validation of real
use cases). This work is foreseen to start late 2024 (M24)

Feedback of EZO partners has been integrated into the tool where realistic and feasible. Other points
of criticism have been included in the D2.3 report describing the limitations of the tool.

1.3 Feedback and validation of the product requirement tool

To ensure that the product requirement tool provides reliable output it is based on the ISO 52016
standard. Additional efforts have been made to align the tool development with work implemented
in other work packages feedback has been collected. Besides smaller meetings and surveys for
partners, a series of feedback and verification workshops has been organized from August to
November 2023. This included four internal feedback opportunities that have been provided for EZ0
partners, and one validation workshop with EZO partners and external experts. The objectives of
these meetings included:

- Clarifying the products, the product requirements and KPIs covered by the product
requirement tool, as not all products, requirements and KPIs are relevant for building-level
performance of products.

- Assess what information other EZ0 partners required to start working on their deliverables
and tasks.

- Demonstrating the functions of the tool and the types of results it could generate, while
obtaining feedback from partners on what type of output would be relevant and how the
results could be displayed.
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- Verifying assumptions underlying the calculations made in the tool (e.g., final energy and
emission factors).

Figure 1 Internal and external workshops to collect feedback for developing the tool
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Based on these feedback rounds several changes have been made, among others including Denmark
in the analysis, but also agreeing on how to define the product requirements (thermal resistance, R,
m2K/W). Moreover, based on feedback in the verification workshop, a reassessment of assumptions
for final energy and emission factors on national level has been initiated to ensure reliable and high-
quality output of the tool. Other topics addressed during the meetings allowed to verify where
products could be applied in buildings and highlighted limitations of the tool (e.g., only applying one
product to the reference buildings).

Hereby EZ0 partners have been able to contribute to the tool design and have been informed about
its contents, besides providing a platform for different partners to align between their respective
work packages —e.g., assessments in WP4, WP5, WP6 and WP7.
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2. Content of the tool

Format: Excel
Description of the data:

Key assumptions (standard input, physical properties, building stock input) and related

calculation standards.

KPIs (grant agreement), product requirements (from T2.2 product requirement input
database — e.g. thermal resistance of products), and manufacturer input on product
application in buildings (e.g., roofs, walls, floors, windows).

Building stock data and reference buildings based on the Hotmaps project for selected

geographies.

Weather data for selected geographies.

ISO 52016-1:2017 calculation rules for energy performance of buildings

Results and graphs

1 | What kind of research output? Product requirement tool produces product
requirements for individual products in different
geographies to achieve single or combined KPls relevant
for building level

2 | Isit physical or digital? Digital

3 | Are you generating or re-using it? | The reference building data is re-used, coming from the
Hotmaps project, the product thermal properties are
obtained from the product manufacturers, and the
calculation rules are obtained from the I1SO 52016-1:2017

4 | What is the type of the described | .xls

dataset?

5 | What is its format? Excel table with sheets dedicated to assumptions, KPlIs,
building stock data, weather data, calculation standard,
results

6 | What is its expected size? 10-15 MB

7 | Why are you collecting/generating | Hotmaps reference building data is useful for the product

or re-using it? design baseline operational energy calculations over a
buildings life-cycle in the product requirements tool
(T2.3) and potentially work in other WPs (WP3 product
development, WP4 (development & assembly), WP5
(performance evaluation in test environment) , WP6 (in-
use cases), WP 7 (sustainability assessment).

8 | What is its origin / provenance? https://wiki.hotmaps.eu/en/Hotmaps-open-data-
repositories#tbuilding-stock eu-building-stock

9 | To whom might it be useful (‘'data | WP leads of WP2 (BPIE) — and WPs (WP4: DTl WP5:

utility")? SINTEF, WP6: ELITHIS, WP7: LEITAT)
Table 1: Description of research outputs
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Illustration (screenshot of first sheet of Excel file) are provided in section 4.

Metadata : examples, to be amended, completed... metadata are defined to make the table

searchable and easily re-usable

Title:

Project name, funding

Origin date of generation of the data

Publication date

Format (details on the file format)

Authors, reviewers, contributors

Access rights to the information

Parameters reference buildings (e.g., country, construction period, building type, nr of
buildings, useful living area, ect.)

Weather data for selected geographies (e.g., solar radiation, wind, temperature)
Parameters results (KPI data per building typology per country / output R-value range per
product per typology).

1 How is the dataset / output shared? See DMP
2 What is the reason of limiting access to the | NA
dataset / output?
3 Are there any methods or tools required to | Microsoft Office, other tools working with
access the dataset? Xxls files
4 Is the described dataset supported by a | No, to be confirmed
data access committee?
5 How the dataset will be accessed during | Accessible for all partners through the CEA
and after the project? sharepoint or externals upon request or
through Zenodo after validation by the EC
and the General Assembly
6 How long after the project has ended the | Depends on utility and data updates.

dataset will be made accessible?

Table 2: Description of tool dissemination policy

For data re-use, do you agree with these statement:

1 What internationally recognized license will | Creative Commons Attribution 4.0 (CC BY)
you use for your dataset / output? * Share, copy and redistribute the material
in any medium or format
¢ Adapt, remix, transform, and build upon
the material for any purpose, even
commercially
2 What reusability and / or reproducibility | NA
methods are followed?
3 Will you provide the described dataset /| Yes,

output in the public domain?
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this means that we will NOT control or limit
the access with a specific license

4 Do you intend to ensure (re)use by third | Yes

parties after your project finishes?

5 Is provenance well documented? No
6 What documented procedures for quality | Other
assurance do you have in place? Several rounds of verification with project
partners.

Table 3: Description of data-reuse policy

3. Development process

The methodology that was implemented to develop the product requirement tool and complete
the tool description hereafter. Several inputs have been included in the product requirement tool.

Figure 2: Visualization of the product requirement tool methodology
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The methodology is based on the ISO 52016 standard, in which calculation methods are described
for the evaluation and impact of heating, cooling and domestic hot water, ventilation and moisture
in the building, and finally indoor temperature (determining comfort). Time-step as low as one hour
can be used, which provide significant results.

Country Number of reference
buildings/archetypes

Denmark 21
France 15
Germany 19
Italy 21
Spain 21
Poland 21
Norway 21

Table 4: Reference building statistics

4. Product requirement tool extract

Here we show screenshots of the product requirement tool. Several aspects are illustrated.
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Input data

Building stock inpur
user defined input
meteo data

Building ID: | SE-TI-APT
[ SE |

Country:

| Option:| 5838 |

number of | number of useful useful roof area | wall area windows | floor area | N
Building stock characteristics buildings [ appartmen | living area | living area | to living to living areato to living repkareas| walliares windaw:, | Hlagrares
] s (-] [m2) { building area area living area area (m2] (m2) area (m2] (m2]
000 T 0 " 1ledEs0 T 395 F 044 " 074 el 2 < e " oszleds [ ogmeedl [ ze062s [ 43eaat
~ ~
windows useful
roof area | wall area windows | basement building number of area per appartmen | living area
Building geometry per per area per areaper | base side building e windows | window to | building P )
building building building building [m] height [m] (m3) per wall per building (-] | appartmen
(m2) [m2]) (m2) (m2) building orientation
(m2) t (m2)
r 174 Fozeznn [ oeesT [ owWem [ =os T T4 " 1msss [ 58 ] I 14 I u] T #Dna
nternan
heat solar
iz i roof u wallu windows u Hoor u leakage Q4Pa Building ¢ ity of I q
Building envelope characteristics it 5
value value value value level [m3th) class the type transmittan
building. ce. gn
Con £ 1Y
Existing U values " 0.13 0.18 & 130 015 fuerage | 3731 Medium [ 65,155,756 "Triple glazing | 0.70
Existing U walue factar r 1 4 1 nla 1
Additional R value [mkw] ™ 1 I 10 nla n
Improved U-values " 0.12 i 0.06 130 " oos
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Weather
Jan Feb Mar Apr May June July Aug Sept DOct Nov Dec
Internal temperature — heating 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 iE
Internal temperature — cooling 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 iE
Heating
Hours per day with normal heating setpoint w eekend| il 12 12 12 12 12 12 12 12 12 hriday
Hours per day with normal heating setpoint warking day) i 4 4 4 4 4 4 o a 4 4 4 I 4 hriday
Fraction of the week with narmal heating setpaint T o6en 263 2B 26 2B 2B 174 0 2B 26 2B " e -
Cooling season
Dlays per week with narmal cooling set paint| 0.0 0.0 0.0 0.0 0.0 10 1] 20 10 0.0 0.0 0.0 daystwesk
Fraction of the week with normal coaling setpaint i 14 {14 (14 14 0 T 21 29 T 14 (14 i (14 .
Average monthly external air temperatures =17 =13 0.5 43 0.9 IH] Bliras 16.7 1hkS! Tl 28 r -0.4 iE
Average hly g d p B0 B0 B0 B0 B0 B0 B0 B0 B0 B0 (=81 B0 1B
Average monthly wind speed 34 34 4 34 4.2 4.2 34 34 34 4.2 34 r 3.4 mis
Temp difference heating a7 23 132 131 31 4.7 23 33 il 127 1.2 T 2
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Examplary results (subject to change)

KPI1 KPI 2 KPI12 KPI 13 (ONLY SFH) KB
Eneray " . Ly, Metesrosnsrgyforsingle temiy wih Py
sonsumption < 50 o eLen X * | ¢ 35kwhimilyear and <5 kiwhimilyear Payback time of < Tyears
3 < dkgCOZimlye ar (Absalute minimum)
Khlhimlye =t for nerdic countries
ExistingU  Enisting | =000l pingu . Additional Additional e nal ENERGY NEED Additional R
" ; value ; Additional "5 i Rualue LTS by " T — HE Target R value NE ; ey . s _—
Option | Country  BuildingiD  "2"¢ SRS Factor - SRS R value Ao | (m2KMW) - Sebs Product e o required for this (KWhim2iyear) “70C roaure A A S
facter = factor- | ZUO facter- SRS (m2KGW) - (m2KiW) - THUER T (m2KIV) - PERBUILDING,  (kWhim2lyear)  (koim2lyear) | (KWhimiyean "“JUrve b o 5 forthisKPl  (kWhim2lyean)  (kWhiyear) (EURlyear)
Roof Wall f Windos " Roof2 Wall o Windows QH,nd (k\Wh) " (mZKiv)

1 Dermark  DK-45-3FH 1 il 1 i 0.oo 0 000 0 [1} 83.34 i 100.53 29.38 10053 'Ta.gemaueached 4 50.27 'Ta.gemaueached 4 000 " 000 000

z Dermark  DK-45-5FH 1 1 1 1 025 0 0zs 0 0 8195 9887 78.83 9887 Targetnotreached 4343 Targetnotreached 138 16,723.23 3,083.97

3 Denmark  DK-45-5FH 1 1 1 1 0TS ] 0ts ] 0 80.36 36,94 2833 3634 Targetnotreached 48.47 Targetnat reached 238 36,050.11 664503

4 Dermark  DK-45-5FH 1 1 1 1 125 0 125 0 0 7345 " gsee 8.0 95.88 Tagetnoteached 47.93 Targetnoteached 3.88 " ammEneT 5646.63

5 Denmark  DK-45-5FH 1 1 1 1 175 0 175 ] 0 869 17 2r.81 17 175 4758 Targetnat reached .45 5382151 992537

3 Denmark  DK-45-5FH 1 1 1 1 225 0 2.25 0 [ 7843 94,63 2767 3463 225 47.3¢ Targetnat e ached 4.85 5553342 10.813.34

T Dermark  DK-45-5FH 1 1 1 1 275 o 275 0 0 820 94,33 2157 9433 275 4717 Targetnatre sched 51 6215143 11.467.04

8 Denmark  DK-45-5FH 1 1 1 1 325 0 325 0 0 77.98 34.05 2743 34.05 325 4703 Target not reached 537 6453529 11,367.50

r ’ r v

3 Dermark  DK-45-5FH 1 1 1 1 375 i 375 i 0 7780 93,85 2742 9385 375 48,92 Targetnatreached 554 £7.040.593 12.383.18

o Denmark  DK-45-5FH 1 1 1 1 4.25 0 4.25 0 0 7765 3367 2737 3367 425 4584 Target nat reached 5.69 65,779.53 1258387

il Denmark  DK-45-5FH 1 1 1 1 4.75 o 4.75 o [ 754 5353 133 9353 4.5 4877 Taigetnat reached 581 021787 12.343.05

2 Dermark  DK-45-5FH 1 1 1 1 525 0 5.25 o 0 7744 9341 2730 3341 525 48,71 Targetnatreached 531 71426.72 1317197

3 Denmark  DK-45-5FH 1 1 1 1 575 ] 575 ] 0 735 3331 2127 2331 575 4565 Targetnat reached 5.3 7245717 13,362.00
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Example of initial analysis of targets achievements
We have used the tool to test the achievements of some of the pertinent EASI ZERo targets. Below an example trying to merge some KPIs for
a potential global validation on reference buildings.

Product Building ID FE (Wh/m2/year) KP1 1: Remin KPI 2: R min KP112: R min KPI 13: R min i
without the product buildings
Ld L Ld
F1,P2, P5, PR DK-45-5FH 118,64 aNJA aN/A 025 o 180,000
P1, P32, P5, P2 DK-595FH 93.05 & aNfA ¥ & 0:75 140,000
P1,P2, PS, PE DK-795FH 51.73 & 0.75 = E pir 160,000
P1, P2, PS, P8 DK-ES-SFH 37.46 e 3 g B 30,000
P1,P2, PS, P8 DK-33-5FH 30.50 o = % 30,000
P1, P2, PS, P2 DK-10-5FH 23.77 ' E i 50,000
P1, P2, PS, PR DE-11-SFH 17.35 r o b i 50,000
P, P2, PS, PR DK-45-MFH 50.68 = 075 " E 50,000
P1,P2, PS, P8 DK-E9-MFH 50.57 i 0.25 £ = 70,000
P1, P2, FS, PE DK-T3-MFH 39.40 % 0 & & 70,000
P1,P2, PS, P8 DK-B3-MFH 3332 % il - 2 30,000
P1, P2, PS5, P8 DK-39-MFH 28.16 & 0 ¥ x 30,000
P1,PZ, PS, P DK-10-MFH 22.43 i o ¥ " 20,000
P1,PZ, PS, P2 DK-11-MFH 17.51 4 a i % 30,000
P1,P2, PS, P8 DK-15-APT 95.77 i 2735 d [ 20,000
P1, P32, PS, P2 DK-59-AFT 79.30 i 3.75 ™ B 10,000
P1,P2, PS, P8 DK-79-APT 51.50 N 025 ™ N 10,000
P1, P2, PS, P8 DK-83-AFT 38.44 & 2 & E 4,000
P1,P2, PS, PR DK-93-APT 29.07 E 7 & E 4,000
P1, P2, PS, P8 DK-10-AFT 2024 e i i 175 i 5,000
r L L2 .
P1,P2 P5, PS DK-11-APT 1232 0 a 175 5,000
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