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1 Executive Summary

This report belongs to the European project NewBEE — Novel Business model generator for Energy
Efficiency in construction and retrofitting. The main purpose of the report is to describe the demonstration
of the use of NewBEE tools in Finland. The report describes the usability of the tools especially from the
point of view of the Finnish partner SMEs of the NewBEE project. The Finnish SME partners are two
architect offices and one energy consultant.

The report focuses on three tools: NewBEE Market place, E-PASS and pre-assessment tool.

The market place enables building owners to:

1) Register refurbishment projects publishing a call for proposal from scratch or with the help of the
Pre-Assessment tool;

2) Search for service providers;

3) Receive refurbishment offers, i.e. the building owner can see all offers SMEs made according to
his/her published business opportunities.

The market place supports SMEs that provide disciplines and services for energy efficiency refurbishment
by enabling:

1) Registration in the platform (if not done previously)
2) Business opportunity (refurbishment project) searching,
3) Partner searching to create a joint offer with a team,

4) Sending an offer to the building owner by first creating a team on the published retrofitting project.

The NewBEE platform provides a link to energy performance assessment tool E-PASS. With the help of
this tool, the SMEs and advanced owners can assess the potential energy, cost and carbon footprint
savings from different refurbishment actions. The user of this tool can assess the energy performance
and the saving potential. The saving potential is assessed in terms of: 1) energy consumption (kWh/a), 2)
cost (e/a), and 3) GWP (kg CO2e/a).

Owner-user can use the pre-assessment tool to receive a first idea on retrofitting measures and to identify
the most appropriate retrofitting technologies based on their requirements. It allows different technical
scenarios that might be appropriate to address the building problem at hand. In result different scenarios
can be chosen and analyzed by costs and earnings by energy savings.

The NewBEE Market Place tool was demonstrated in organized sessions where the Finnish SMEs used
the tool following the corresponding steps of realistic cases. Here two different scenarios were taken into
account:

e S1: House manager of housing association makes a business opportunity (consultant);

e S2: Energy consultant or architect searches for business opportunities.

E-PASS tool was demonstrated in two different scenarios:

e S3: The first session was a case study where the Finnish SMEs used the tool to follow the steps
of a real situation (Energy consultant or architect uses E-PASS to support a house manager to
find rational opportunities for energy refurbishment).

e S4: E-PASS was also demonstrated the use of the tool by arranging a session together with a
(real) house manager. FE used the tool together with the client to show how it would work in a
real situation where the best options for energy refurbishment are searched for with the help of an
assessment tool.
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Pre-assessment tool was demonstrated in one scenario:

e S5: Refurbishment in “HakaPaavo”.
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2 Introduction

2.1 Document Purpose

This document reports the results of the Finnish demonstration cases. The report belongs to the project
NewBEE — Novel Business model generator for Energy Efficiency in construction and retrofitting.

The purpose of the document is to assess the usability of the tools especially from the view point of the
Finnish partner SMEs of NewBEE. The Finnish SME partners are two architect offices and one energy
consultant.

2.2 Approach Applied

The project plan says that the Finnish Business Case focuses on the development of energy-efficient and
sustainable retrofitting processes with the help of three different case studies based on different building
types (detached houses, block houses and office buildings). The SMEs involved in this Business Case
will put in practice the project concepts and tools and will involve a refurbishment client in the application
of the NewBEE platform and Methodology. The measures and solutions will be based on the project
scope: the location, use, type, age, structures of the building as well as the client's budget. A close
collaboration with research partners and SMEs will be in the centre of this business case. The role of the
cases studies will be to provide concrete scenarios where the sustainable retrofitting processes will be
developed and tested. The Finnish SMEs (FE, KVA and T-E (former ERI)), with the support of VTT, will
describe the Business Case and extract functional requirements, based on previous retrofitting projects
experiences, for the specification and development of NewBEE system. The SMEs will test, further
develop and implement the new retrofitting processes in three case studies within this Business Case.

The NewBEE Market Place tool was demonstrated in organized sessions where the Finnish SMEs used
the tool following the corresponding steps of realistic cases. Here two different scenarios were taken into
account:

e S1: House manager of housing association makes a business opportunity (consultant);
e S2: Energy consultant or architect searches for business opportunities.
E-PASS tool was demonstrated in two different scenarios:

e S3: The first session was a case study where the Finnish SMEs used the tool to follow the steps
of a real situation (Energy consultant or architect uses E-PASS to support a house manager to
find rational opportunities for energy refurbishment).

e S4: E-PASS was also demonstrated the use of the tool by arranging a session together with a
(real) house manager. FE used the tool together with the client to show how it would work in a
real situation where the best options for energy refurbishment are searched for with the help of an
assessment tool.

Pre-assessment tool was demonstrated in one scenario:

e S5: Refurbishment in “HakaPaavo”.

2.3 Document structure
The document consists of:

e Section 1. Executive Summary with a short and concise overview of the overall content of the
whole document, whom is the document, intended to, main results described in it, interest for the
reader and benefit the reader may expect from it.

e Section 2. Introduction, which describes the purpose of this document, the position of this
document with respect to the whole project, and provides a brief overview of the contents of the
document.

e Section 3. Scenarios identified which demonstrate the NewBEE system in Finnish retrofitting
sector.
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e Section 4 to 8 describes the demonstration cases, explains the work flow in each case and
presents the observations and comments about the demonstration.

e Section 9 summarises the results and makes conclusions.

2.4 Objectives
The objective of this deliverable is:
e to present the results of the Finnish demonstration cases;

e to make conclusions of the usability of the Market Place tool, the energy performance
assessment tool E-PASS and the pre-assessment tool;

e to describe the potential use of the tools in the business cases of KVA, FE and T-E.
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3 Scenarios identified

In the case of Finland there are five scenarios for demonstrating the NewBEE system in a realistic
environment:

S1: House manager of a housing association makes a business opportunity for a consultant.
S2: Energy consultant or architect searches for a business opportunity.

S3: Energy consultant or architect uses E-PASS to support a house manager to find rational
opportunities for energy refurbishment.

S4: Energy consultant or architect uses E-PASS to support a house manager to find rational
opportunities for energy refurbishment.

S5: Refurbishment in “HakaPaavo”.

The main actors in the scenarios are the ones specified in the following table:

Table 1 - Scenarios main actors

OWNER SME
S1 X
S2 X
S3 X
S4 X
S5 X
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4 81: House manager of a housing association makes a business

opportunity for a consultant

The intended workflow is presented in the following Table 2. Corresponding findings and comments about
the usability are presented on the right hand side of the table.

Table 2 - Intended workflow for S1 and corresponding findings during demonstration

STEPS

FINDINGS AND COMMENTS

Before starting to use the tool, the house
manager defines the intended need for
refurbishment.

In this case it was defined that the needed
refurbishment is

e Facade refurbishment
e  Plumbing refurbishment
e Building extension as an option

The work starts by checking the options from
NewBEE Knowledge Repository (WIKI).

At this stage very little information is available.

The next stage is to open the Owner Section.

The page can be easily found.

The house manager registers or logs in (Figure
1)

The registration works without problems. After the
registration, a confirmation is received by e-mail.

The house manager defines the location and the
type of the building (Figure 2)

It is good that both the location and type can be
defined to contact relevant consultants.

At this stage the outline of building types is not
usable because all relevant building types are not
included in the drop-down list.

The house manager defines the building data

When localising the tool, the outline of building data
needs to be carefully defined. It is important that all
relevant information can be selected but there should
not be too much information. Important information
include for example

e Facade

e Roofing

e Load bearing structures
e Heating system

Information about the availability of drawings is more
important that to attach drawings at this stage.

The possibility to attach figures of the building is
good.

The house manager selects “New business
opportunity”

From the view point of the house manager, the case
is not a business opportunity but a contact request.

It is important to note that at this stage the request is
for contacts not for offers, SMEs will not be able to
make an offer on the bases of limited information.

© NewBEE Consortium
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The house manger starts to define the observed
problems, needed technologies and / services
(Figure 3)

The lists that are visible in the Owner Section and in
the SME Section do not correspond.

It is of utmost importance that the lists are identical.
When an SME registers and defines the services
and technologies, the list of options needs to be
accurately identical to the list with the help of which
services are searched.

The house manager defines the deadline for
contacts

Deadline for Contact - not Contract

Join the NewBEE Platform

forgot password?

Newest Business Opportunities

Helsinki, Suomi
08.06.2015 - Facade renovation, Wind...

Kranjska Gora, Jesenice, Slovenija
04.06.2015 - Facade renovation, Maso...

NO IMAGE
NO IMAGE

4000, Slovenija

04.06.2015 - Roofing (Bitumen Roofs)...
NO IMAGE

1000, Slovenija
03.06.2015 - Facade renovation, Refu...

Top 5 Companies
Company 3 Bremen " W W

(Germany) 5/5 @ ratings)

Roofing (Brick Roofs), ...
Company 15 Bremen . & ¥

(Germany) /55t ratings)

Masonry work, Roofing ...

= Company 17 Bremen % % T W W

l,/'é’ {Geamasy} 575 (4 ratings)

Roofing (Steel Roofs), ...

7 Company 21 gremen A

l/,z! pany 8 & & WICKET AJAX DEBUG

[ S

Figure 1 - Registration to the platform
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NewBEE

BUILDING DATA

NO IMAGE .
Location

Accommedation Unit
Building Type
Construction Date
Floors

Main Building Material
Facade

Ownership

Number of Occupants
Heated Area
Electricity Consumption
Thermal Consumption

Picture of your house

Plans and additionalfiles

Kuepio, Finland

Multi-family house with up to eight apartments
Block: of flats A

1950 - 1574 hd

5.5 hd

Bitumen roofing

Concrete A

Housing association -

40 &)

1866 m
5000 KWh
350000 Kwh

ritae-b-dual-33-Fbd jpg

No file selected.
Files (maximum 3):

Figure 2 - Defining the building data

NEEDED DISCIPLINES

D Carpenterwark

Element work

Facade renovation

D Insulation of basement
D Masonry work

D Refurbishment

D Roofing (Bitumen Roofs)
D Roaofing (Brick Roofs)
D Roofing (Change Work)
|:| Roofing (Steel Roofs)
D Windows assembly

VISIBILITY

©) public
© Hidden

el Cancel

NEEDED SERVICES

Architectural design
Conditions tests & surveys and monitoring

Construction and refurbishment

Energy auditing

D Energy design and life cycle management
D HVAC design

D HVAC engineering

D Indoorenvironment consultation

D Inspection

D Project management

Project planning

D Structural design

D Structural engineering

Supervision

"_' Registered Only

Figure 3 - Defining needed services
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5 $82: Energy consultant or architect searches for a business

opportunity

The intended workflow is presented in the following Table 3. Corresponding findings and comments about
the usability are presented on the right hand side of the table.

Table 3 - Intended workflow for S2 and corresponding findings during demonstration

STEPS

FINDINGS AND COMMENTS

The consultant logs in the Market Place.

The consultant defines the location and types of
buildings.

The consultant filters opportunities in Finland by
defining services and technologies that he/she is
able to offer.

It is extremely important that the outlines of
building types, services, disciplines, and
technologies are completely identical for both
service providers and owners. Only this makes it
possible that the portal supports the meeting of
owners and service providers.

The consultant filters and searches for

opportunities.

The consultant finds the available opportunities on
the basis of the selections.

The consultant contacts the owners.

The consultant selects the opportunity that he/she
is interested in.

The consultant starts to make a team on the basis
of the owners request to form a team that has all
needed competences.

The consultant searches for possible partners
(Figure 4).

The outline of services etc. should be identical for
all. It is extremely important that the lists are
completely similar.

The system offers potential partners.

The consultant should be able to restrict the
search so that not-relevant long-distant partners
would not be suggested by the system.

The consultant starts to edit.

At present, the selection of the team takes place in
a too straightforward way.

e The consultant should be able to change
companies.

e It should be possible to select team
members one by one.

In practice the creation of a team is a process
where potential partners negotiate and investigate
the positive and negative points of collaboration.
Because only win-win situations are useful, the
Market Place should offer a working area for these
contacts. The working area should support the
process.

The team creation takes place too early. The
consultant will not be able to make decisions about

© NewBEE Consortium
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the needed composition of the team on the basis
of the preliminary contact request done by the
owner.

Before creating a team, the consultant needs to
contact the owner and to create a good
understanding about the case and needed
competences. Only after this, the consultant is
able to start to define the needed partner
qualifications, search, negotiate and finally create
the team.

A minimum needed change to the tool is that the
team creation is a separate operation. It cannot be
embedded to any other function.

Editing one’s own profile

The usability of the tool would also improve if the
profile could be more easily edited. What happens
now if a consultant accidently defines him/her as
an owner instead of an SME?

Wiki

Marketplace 1T

Location Kuepio, Finland

Search Radius

Published from dd.mm.yy to| dd.mm.yyy

Building Type

P

135km

Help

You can further specify your search by providing multiple
Disciplines, Services, Technologies and Problem or simply enter 2 description.

Dizciplines

= Architectural design | |x Energy auditing

Services # Energy design and life cycle management

Technology
Problem
ion contains...

Description

SESTEH!

Figure 4 - A consultant searches for partners
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6 S3: Energy consultant or architect uses E-PASS to support a

house manager to find
refurbishment

rational

opportunities for energy

This scenario was realized so that the Finnish SMEs together played with the tool and tried to follow the
steps of a real situation where a consultant uses E-PASS to support a house manager to find rational

opportunities for energy refurbishment.

The intended workflow is presented in the following Table 4. Corresponding findings and comments about
the usability are presented on the right hand side of the table.

Table 4 - Intended workflow for S3 and corresponding findings during demonstration

STEPS

FINDINGS AND COMMENTS

The consultant goes to the home page and select
Go to platform. E-PASS can be found in the end of
the page.

E-PASS is not visible for the user who opens the
platform. E-PASS is not found on the upper side of
the page and not on the page but the user needs
to move to the end of the page. E-PASS must be
included as one of the titles or on the same space
than other tools (Figure 5).

The consultant together with the client defines the
building by defining the building location, type etc.
(Figure 6) (STEP 1).

The calculator calculates the start values.

The consultant asks the type of the energy
refurbishment measures already done. The client
explains that windows have been changed. The
consultant edits the default values by changing
new U-values for windows (Figure 7).

Clarifying explanations are needed for the terms
Schedule and Appliances / schedule (Figure 8) to
enable the user to understand the meaning of the
default values and make changes when needed.

The calculator calculates new starting values for
the building and the consultant together with the
client proceeds to the next step (STEP 2).

The consultant together with the client starts to
define refurbishment options (STEP 3). The
calculator calculates new values for energy
performance after refurbishment. This step can be
repeated by choosing different alternatives and
always going back to STEP 3.

It should be possible to save the calculations
results for different refurbishment alternatives. This
would be useful because it would enable the better
comparison between alternatives. In addition to the
calculation result also the list of choices should be
visible.

If new calculations are done for different kinds of
alternatives, the comparison is difficult, because
saved information about the results is not
available. The optimal solutions would be, if
information about all calculated alternatives were
visible and the user was able to bring the
calculation results to an Excel.

The energy performance assessment result is
received in STEP 4. The consultant together with
the client looks the result and the consultant also
asks the client to notice the corresponding savings
in greenhouse gases (Figure 9).

It should be possible to use municipal specific data
for the calculation of GHG values. Especially
public clients at present want to be aware about
the saving potentials and thus specific information
about district heating and decentralized energy
generation should be included as background data
and available automatically when the building
location is defined.

© NewBEE Consortium
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Wiki Marketplace Contact |l My Account

Building the way to our future.

ﬂ What's the savings potential of an
energy retrofitting of your house?

ﬁ Use our Pre-Assessment tool to see how easy it is )
to reduce your building’s carbon foot print ‘ i start your
P

re-Assessment

WIKI PRE-ASSESSMENT MARKETPLACE
The Wiki contains useful information on energy The Pre Assessment tool provides an initial Use the Marketplace to post your project, and
efficient retrofitting methods, technologies as i of your building’s savings p i find 2n entrepreneur.
well as financing models for energy efficient
retrofitting projects.

More Information

More Information

The NewBEE project - Novel Business Model Generator for Energy Efficiency in
Construction and Retrofitting - deals with methods and procedures, supported by an
ICT system, to be applied for elaborating the context for achieving optimal

profitability out of the buildings retrofitting projects.

Figure 5 - How to find E-PASS on the NewBEE Platform
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Country
Select the country from the dropdown list

Building type
Select the building type of the building to be ascsegeed.

Construction year
Select the age group of the building to be assesced from the dropdown list.

Weather data

Select the weather data to be used in the assesoment

Cooling set point [°C)

Plemse mdd the cooling set point of the building to be assesced. Typical values range from 23 *C 1o 2T "C.

Heating set point (°C)

Please add the heating set point of the building to be assesced. Typical values range from 1E *C 6o 22 *C.

Space heating type

Select the space heating systemn type of your building.
Space cooling type

Select the space cooling systern type of your building.
Conditioned floor area (m®)

Plemse add the conditivned floor ares of your buildings.

Number of floors

Please add the number of floors in your building.

Floor height (m)

Pleace add the average floor height of the building. The value is measured from floor to floor.

Mumber of residents (-}

Please add the number of occupants in the building.

Figure 6 - The consultant defines the building together with the client

§ e gL gy "
Mumber of residents 40

D TRIFLE
Windows U-valus (W/m® k) 1.4 £
WindowarezCoefficentrorSouth 0.35

windowAreaPerFloorires 011

Figure 7 - Editing default values when needed
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Ocoupants (W'm°)

Schedule

Workdays

Saturday

Sunday

Appliances (W/m’)

Schedule

Workdays

Saturday

Sunday

Fa

i

=
<

End

24 W

24 w

On factor

On factor

Figure 8 - Need for clarifying explanations (for Schedule)

E-PASS RESULTS

Flease find the results of the applied refurbishment measures. The impact is listed by sub-system type and summarized as an impact on the operational costs and CO2-

Dione!
emiszions.
Space heating and hot fppRance clectric s
Case kiwh/= kahim2 s k= kWwh/= kWh/mZ.a
Before 2e1560 141 S605E 4]
After 270163 135 EG05E o
Savings | 11397 & 0 0

Carbon footprint
tC02/a kzl02(m2,a
1z0 0.06

115 0.06

4 0

Figure 9 - Looking the calculation result

N
£/ =3 alyear]
31685 - -

308532 12005 e

791 - -
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7 S4: Energy consultant or architect uses E-PASS to support a
house manager to find rational opportunities for energy
refurbishment

This scenario was realized so that a house manager in Kuopio supported by the FE used the E-PASS
tool for an actual building in Kuopio (Figure 10) and followed the steps of a situation where a consultant
uses E-PASS to support a house manager to find rational opportunities for energy refurbishment. Three
house managers participated in the demonstration (Figure 11).

The intended workflow is presented in the following Table 5. Corresponding findings and comments about
the usability are presented on the right hand side of the table.

Figure 10 - The apartment building chosen for the demonstration represents a typical example of Finnish
housing from 1970s.

Figure 11 - The house managers and the consultants used E-Pass tool for a real building in Kuopio.
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Table 5 - Intended workflow for S4 and corresponding findings during demonstration

STEPS

FINDINGS AND COMMENTS

The consultant goes to the home page and selects
Go to platform. E-PASS can be found at the end
of the page.

E-PASS is not visible for the user who opens the
platform. E-PASS is not found on the upper side of
the page and not on the page but the user needs
to move to the end of the page. E-PASS must be
included as one of the titles or on the same space
than other tools (Figure 5).

The house manager together with the consultant
defines the building parameters by entering the
building location, type etc. (Figure 12 and Figure
13) (STEP 1).

The input in floor area might sometimes to require
to be calculated by hand, as in some cases the
size is defined in volume, but not at all always.

It is relatively easy to find the information required
in this step.

It is also regarded as a good feature that the input
fields are filled with default data once the
construction year is selected (Figure 13), and the
user just needs to check if they are correct.
Especially for the heating and cooling options the
tool seems to give correct options right away.

The calculator calculates the start values.

The house manager together with the consultant
compares the calculated consumption values to
the ones that are known according to the house
manager’s certificate for the building in question.
(STEP 2)

The calculation gives the result in kwh/m? a, while
the ones currently shown in the house manager’s
certificate for the buildings is in kWh/m® a. It would
be good if both were shown, to facilitate the
comparison of the results to the known values. It
might be a bit confusing, if the calculation gives
very different values.

In this case the calculated value (132 kWh/mz,a) is
slightly bigger than the value in the certificate (117
kWh/mz,a), but the house manager immediately
knows the reason, as he knows about the
improvements that had been made in the building.

The house manager presses the ‘Edit more details’
button to make changes to the default values.

The house manager and consultant together
define the type and effect of the energy
refurbishment measures already done. The house
manager explains that windows have been
changed and some insulation has been added to
the roof. The house manager edits the default
values by changing new U-values for windows,
from those typical for 1970s (2.2 W/mz,K) to those
typical in 1990s (1.8 W/m2,K), when the window
renovation took place. Changes to the roof
insulation are not made. The value for cold water
temperature is changed. The house manager
presses the ‘Save details’ button. (Figure 14)

At this point the house manager notes that it would
be important to have a choice for mechanical
ventilation for 1970s houses. There are input cells
for mechanical ventilation system, but it is left
unclear if the values are relevant for also exhaust
ventilation or only for fully mechanical ventilation
with or without heat recovery.

At this point one of the house managers asks if the
values are different for different types of houses.
The consultant explains that the default values
presented here depend on the choices made in
earlier step (STEP 1), regarding the type and age
of the building.

The calculator calculates new starting values for
the building and these are again compared to the

The new consumption values are closer to the
certificate values (128 kWh/m®a vs. 117
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values in house manager’s certificate for the
building in question.

kWh/m?,a), and it is concluded that the reason for
not being closer is probably due to the fact that the
value for the roof insulation was not changed in
previous step.

The house manager together with the consultant
defines refurbishment options for the building
(STEP 3). In this case, the choice for extra roof
insulation is chosen (Figure 15). The calculator
calculates new values for energy performance
after refurbishment. This step can be repeated by
choosing different alternatives and always going
back to STEP 3.

At this point it is discussed how the costs are and
should be defined. The costs for different facade
options can vary a lot. It is concluded that the
costs presented by the tool must be regarded as
indicative, average costs.

It is also discussed how realistic it is to have 0,1 as
new U-value for facade, what it would require as
insulation thickness. It is noted that this would
probably require extensive construction works.

The house managers comment that most of the
essential options could be found in this step, and
even some extra, not so relevant for apartment
buildings. But it seems logical to have these extra
choices, as the tool is also intended for use by
individual house owners. The only one that seems
to be missing was the option for glazing of
balconies. This is quite relevant option for Finnish
apartment buildings according to the house
managers, and may improve the insulation of the
facade concerned as much as 15 %.

It is well understood and agreed by the house
managers that the improvements having very
small effects should be omitted in this type of tool.

The energy performance assessment result is
received in STEP 4. The house manager together
with the consultant looks at the results (Figure 16).

The house managers comment that although the
estimated savings give good information for the
comparison of different renovation options, it can’t
be presented to the inhabitants as such.

The tool is regarded helpful for initial comparison
of different renovation options. The demonstration
participants conclude that the tool could be very
useful for the planner or consultant for first
estimations of the renovation options. The house
managers usually contact consultants for
comparing renovation options. Usually the need
comes from practical reasons, e.g. need for
renovating the facade due to aesthetical reasons,
and with this tool the house manager and
consultant could show the benefits of doing energy
efficiency improvements at the same time.

It would probably increase the interest for the tool,
if it was made available also in Finnish (and other
local languages).
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Figure 12 - The house manager chooses the year of construction for the building in question.

Name of the assessed building

Apartment building in Kuopio Please add some free text to describe the building to be assessed.
Country

Fl Select the country from the dropdown list.
Building type

APARTMEMNTBUILDING Select the building type of the building to be assessed.

Construction year

1971-1980 Select the age group of the building to be assessed from the dropdown list.

Weather data
Select the weather data to be used in the assessment

Cooling set point (°C)
27 Please add the cooling set point of the building to be assessed. Typical values range from 23 *C to 27 °C.

Heating set point (°C)

21 Please add the heating set point of the building to be assessed. Typical values range from 18 °C to 22 °C.
Space heating type

Old district heating, space heating Select the space heating system type of your building.
Space cooling type

Mo mechanical cooling Select the space cooling system type of your building.

Figure 13 - Once the construction year is selected, the tool gives default values for the rest of the input
points (except the weather data), and the user can change them according to needs.
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Hot water system
Total water consumption (l/person,day) 140

Share of hot water (-) 04

Hot water circulation pipe losses 15

(kwh/m?,a)

Hot water temperature (°C) 57

Cold water temperature (°C) 5 %

b i e Old district heating, hot water heating

Hot water heating type auxiliary No auxiliary hot water heating system

Save details

Figure 14 - Viewing, editing and saving the details. Here, the cold water temperature was changed.

Improved heat insulation of the upper floor

This list contains the s fo imp the thermal insulation of the roof.
O Mone Before After
. Adding layers of insulation material on top of the existing roof 027 01

Figure 15 - The refurbishment option selected was improvement of roof insulation.

E-PASS

Step1 Step 2 Step 3 Step 4

E-PASS RESULTS

Done!
Please find the results of the applied refurbishmant measures. The impact is listed by sub-system type and summarized as an impact on the operational costs and CO2-
emissions.
Space heating and hot . c o = . Energy Payback
water Appliance electricity Space cooling Carbon footprint cost Investment time
Case kwh/a kwh/m2,a kwh/a kwh/m2,a kwh/a kwh/m2,a tC02/a kgCo2/m2,a £/a k€ alyear)
Before 390064 128 85684 28 o 0 169 0.06 45639 = =
After 372991 122 85684 28 o 0 163 0.05 44453 20849 176
Savings 17073 ] 1] 0 ] 0 6 0 1186 - -

Figure 16 - The results are shown in STEP 4.
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8 S5: Refurbishment in “HakaPaavo”

Tengbom Eriksson Architects has used the pre-assessment tool for one of their on-going apartment
building refurbishment cases - “HakaPaavo”.

All testing and demonstrations have been carried out with actual building data. Objectives of testing
include:

e simulating the use of the NewBEE platform in several ‘what-if’ scenarios;

e testing the validity of the NewBEE results against the actual realized values, using case
HakaPaavo as a means to evaluate the platform itself;

e using the NewBEE platform to imagine what could have been the impact of using NewBEE
methodology.
8.1 Description
HakaPaavo is a 6-floor apartment building from 1972 in the city of Hyvink&a, Finland.

Hyvinkaa has a population of around 46.500 and it is known for being the home of KONE Cranes and
Elevators. It is located approximately 50 km north of Helsinki, it has an efficient highway and rail
connections allow Hyvink&a to be a commuter area for those working in the capital region.

Figure 17 - HakaPaavo in its present form, as seen from the street.

The frame of HakaPaavo has been constructed of steel-reinforced, 190 mm cast in place concrete slabs,
and walls of prefabricated, reinforced concrete elements.

The original windows are double-glazed with wooden frames.

Balconies were also built of concrete elements.
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Figure 19 - Original southwest facade.

The original plan of HakaPaavo has 3 internal stairwells (with elevators). The ground floor includes
storage, technical, and shared spaces such as sauna facilities. Floors 2 to 6 have 8 apartments per floor.

Figure 20 - Original floor plan.
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The Refurbishment

In 2013, the Developer (local rental company Hyvinkdan Vuokra-asunnot Oy) decided that HakaPaavo

will be completely refurbished leaving only the origi

e improving functional comfort of apartments

nal frame intact. Additional project targets include:

e improved image, updated facades considering efficiency and maintenance concerns

¢ additional rental area, more apartments
e improved ventilation and HVAC solution
e energy class: target 100 kWh/m2 (B)
The total area of the project is approximately 3600

3000 brmz is existing apartment building to underg

brm2.

0 a basic refurbishment, 600 brm2 will be a newly built

extension (1 additional floor of apartments) and approximately 110 brm2 supporting yard buildings and

new HVAC constructions.

The project assignment was the architectural and principal planning tasks concerning the Finnish
Architect’'s Scope of Work ARK 12, tasks E-K! and the Principal Planner’s tasks and responsibilities

PS012, tasks E-K.

The work has followed the Finnish General Conditions for Consulting KSE 2013.

8.2 HakaPaavo and the NewBEE Pre-assessment Tool

The intended workflow is presented in the following Table. Corresponding findings and comments about
the usability are presented on the right hand side of the table.

STEPS

FINDINGS AND COMMENTS

The consultant entered the NewBEE platform
at http://www.newbee-wiki.eu/

The platform is for single family houses and has not
been adapted for larger properties, such as
HakaPaavo.

Platform language: English. There will be no Finnish
platform.

I General planning (yleissuunnittelu), building permit (rakennuslupatehtéavat), implementation planning (toteutussuunnittelu), prepa-
rations for construction (rakentaminsen valmistelu), construction (rakentaminen), commissioning (kayttéonotto), and warranty period

(takuuaika)
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e € [) www.newbee-wiki.eu ®| =

Use our Pre-Assessment tool to see how easy it is
to reduce your building’s carbon foot print

I am a house owner For SME's

Start here to explore the savings potential of your building, Find attractive offers and new collaboration
and find a professional collaboration partner for your project possibilities through our Marketplace!

My house is in
Finnland v

Platform language

‘ English v

Enter Platform Enter Marketplace

Imprint

Project co-funded by the European Commission within the Eef.NMP_2012-3 Programme.
© Copyright 2012-2015. NEWBEE Project

Figure 21 - Pre-assessment tool opening page.

STEPS FINDINGS AND COMMENTS

The consultant entered the property definition | Year of Building: 1950 — 1974 is a very large range
data. and includes a variety of construction types. It should
be more accurate.

Accommodation Units: >8 apartments is not
adequate, HakaPaavo had 40 apartments before the
renovation and will have 64 apartments after the
renovation.

Number of Floors: a max of 5,5 floors is not
adequate, HakaPaavo is 6 floors above ground +
basement (before renovation), and 7 floors above
ground + basement (after renovation)

Thermal Energy: Due to a lack of exact data, the
consultant assumed 7680€ (120€/apartment x 64
apartments).
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NewBEE

Pre Assessment

Marketplace

IE‘ My Account

Contact Language: EN global

Type of Building
Apartment Building v Please select the ty,

Year of Building
1950 - 1974 ¥ | YearofBuilding

Accomodation Units

Mere than eight apartments v How many families or unit do y«
Number of Floors

55 v th mber of floo
Heated Area (in sqm)

3375 Please insert the square meters

CONSUMPTION DATA

rs that are actua

of the heated area. Leave out the the floors,

pe of your building. This helps us to calculate the outcomes more precisely

rliving. If you have space for living in the roof or in the basement, please

that are not used for

In order to calculate potential savings and the payback periods of the investment packages we need your current energy consumption.

Energy Consumption for
Heater with warm water v Frye

Thermal Energy (kWh/p.a.)

307200

7.680.00

LOCATION

your energy consumption in kw/H per anum. Please refer to your gas bill. If you are using oil, please calculate your anual

forthermal energy here and we will calculate it for you.

We don't need your full address. We just need the ZIP code or the town of your house in order to calculate the measures more accurate.

ZIP Code
Hyvink&, Suomi Please enter the ZIP code and choose from the drop down below.
Ohrakatu 7 Hyvinkas

Figure 22 - Definition of property data.

including hot water

Scenario 2: ‘midrange renovation’ - roof, walls,
basement, boiler with gas

Scenario 3: ‘total renovation’ — roof, walls,
basement, windows, boiler with pellets + hot
water with solar

STEPS FINDINGS AND COMMENTS
The consultant entered three different | In Finland, district heating and heat recovery for the air
scenarios/action plans. handling unit are common heating types and they
. - . would need to be included in the list in order to be
Scenario 1. ‘simple renovation’” - roof, accurate.
basement, windows, electro heat pump

Total Investment: Consultant does not understand
what is included here. It is unclear if this ‘total
investment’ only takes into account the material and
construction costs for the added insulation.
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N e w Be G Wiki Pre Assessment Marketplace Contact My Account Language: EN global

ACTION PLAN

In order to keep things simple we suggest some standard measures for the envelope and the heating systems. You have the chance to create and compare up to three
different scenarios. Go for it and see how easy it is to save energy and reduce your carbon foot print.

Scenario 1 Scenario 2 Scenario 3
ElEnvelope
W Roof v v i
w Wall v v
W Basement v 4 v
W windows v v
EIHeating
w Electro heat pump .
incl. hot water
W Boiler /w Petrol
w Boiler /w Pellets =
w Boiler /w Gas 0
W Hot Water with solar ]

Total Investment * 185000 € 152000 € 282000 €

Savings *

Payback Period * ~ 102 years ~ 98 years ~ 140 years

* DISCLAIMER: The calculation is intended for illustrative purposes only and its results do not constitute a promise or guarantee of the cost and

Figure 23 - Definition of scenarios/action plan.

STEPS FINDINGS AND COMMENTS

The consultant reaches the results page with | The consultant finds that the Eco Meter results are out
Eco Meter and Payback Period. of the expected/actual range.

NewBEE gives the current (before renovation) total
energy consumption for HakaPaavo as 91
kWh/(mzyear), this would mean energy class B, which
is the energy class the project is aiming for. The
expected result would have been 131 - 160
kWh/(mzyear), energy class D as the original building
is known to be approximately 149 kWh/(m?year),
energy class D.

The results of the various scenarios seem to be much
too low. The results given by NewBEE are:

© NewBEE Consortium Page 25 of 31 D7.3 BC3 Demonstrator



11/06/2015

e S1-34kWh/m2

e S2-42kWh/m2

e S3-27 kWh/m2 (given the property definition
data entered, this indeed should be the most
energy efficient solution)

Total Investment: It is unclear what is calculated in
the total investment. The actual project investment is
~6 million euros (including construction cost and
design/supervision). The consultant does not
understand what is included in the sums given.

Payback period: The consultant is confused as in the
previous step, payback periods range from 98 — 140
years, and in this results pages the payback periods
are 4 or 5 years. In reality, payback period for the
project is estimated at ~40 years.

The payback period graph on the top right is confusing
as it shows a too short time period (up to 15 years). It
is unclear what the payback period graphic is referring
to.

N cw BG E Wiki Pre Assessment

Marketplace

Contact E‘ My Account Language: EN global

ECO METER PAYBACK PERIOD
The Eco meters show your actual energy consuption and CO2 cutputis based on the Based on the predicted costs and the potential savings we calculated the pay
energy mix for your state. 51 to $3 represent results of your scenarios. If you like to, back period. We didn't consider any cost of capital nor potential increase of cost

you name the scenarios.
* Based on energy mix for your state.

Energy (kwh/sqm)

0 KWuh/m 125 kKWhim2a

51](34 kwh/sqm)
52 (42 kwih/sgm)
53 (27 kWh/sqm)

C02 emission (kg/sqm)

0kgim2a 60 kg/mz2a

5119 kg/sqm)
52 (24 kg/sqm)
S3 (16 kg/sqm}

X
@

far energy in the future.

- 12yrs

~N @ w o

P T -1
w

w
@
w
@
w

@

cenario 1 cenario 2 cenario 3
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) Scenario 1
Choose your favorite

Measures S1 (delet= Scenzrio)
w Roof <

w wall

w Basement v

w Windows S

w Electro heat pump 7

incl. hot water

w Boiler jw Pellets
w Boiler /w Gas

w Hot Water with solar

Total Investment * 185000 €
Savings ™
Saved KWh fa*

Payback period * ~ dyears

previous step Save as PDF

Scenario 2 Scenario 3
82 (deletz Scenaria)

v v

v v

v v
<
v

v
v

152000 € 282000 €

EUR/a)

~dyears ~ 5years

SCENAnio AskiorEroposall Contact: Energy Consuliani= nearay)

* DISCLAIMER: The calculation is intended for illustrative purposes only and its results do not constitute a promise or guarantee of the cost and
savings you may receive. The authors take no formal responsibility for incorrect model results, misinterpretation of model input and output, or

actions taken by users based on the results.

Figure 24 - NewBEE Pre-Assessment Tool results page.
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8.3 Actual Project Results

Figure 25 - Tengbom Eriksson rendering of HakaPaavo, post refurbishment.

As the HakaPaavo renovation is currently under construction, we can begin evaluating how the actual
results compared to the project targets, and to the NewBEE platform results.

Target: improving functional comfort of apartments.

Result: approximately the same as before, additional sound insulation added between
apartments, interior finishes updated, bathrooms updated.

Target: improved image, updated facades considering efficiency and maintenance concerns.
Result: fresh appearance, new roof, windows, and additional insulation for the facades.
Target: additional rental area, more apartments.

Result: 50 apartments > 74 apartments (14 new apartments in the additional floor; 10 new
apartments as a result of subdividing two larger apartments into 4 smaller ones, floors 2 to 6)

Target: improved ventilation and HVAC solution.
Result: new technical systems to meet modern standards.
Target: energy class target 100 kWh/m2a (B).

Result: expected result 99 kWh/m2a (B), this will be officially measured after implementation.

In terms of energy, the following modifications were planned:

Exterior walls: additional insulation, facades target U-value 0,17 W/m’K; long facades U-value
0,19 W/m’K

Windows: new factory made triple glazed wood aluminum windows, minimum U-value 1, 0 m°K
Walls of additional floor: wooden construction, U-value 0,17 W/m°K

Basement walls: U-value 0,51 W/m?K
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Figure 26 - Refurbished facades with additional floor.
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9 Conclusions

KVA Arkkitehdit, Tengbom-Eriksson and Finnenergia together with VTT demonstrated the use of the
NewBEE Market Place, E-PASS and pre-assessment tools in different test case scenarios.

The NewBEE Market Place tool was demonstrated in two different scenarios:
e S1: House manager of housing association makes a business opportunity (consultant);
e S2: Energy consultant or architect searches for business opportunities.

E-PASS tool was demonstrated in two different scenarios:

e S3: The first session was a case study where the Finnish SMEs used the tool to follow the steps
of a real situation (Energy consultant or architect uses E-PASS to support a house manager to
find rational opportunities for energy refurbishment).

e S4: E-PASS was also demonstrated the use of the tool by arranging a session together with a
(real) house manager. FE used the tool together with the client to show how it would work in a
real situation where the best options for energy refurbishment are searched for with the help of an
assessment tool.

Pre-assessment tool was demonstrated in one scenario:

e S5: Refurbishment in “HakaPaavo”.

On the basis of the demonstration, NewBEE tools are useful and may support the work of SMEs in
energy refurbishment markets. NewBEE platform and Market Place tool may find its place as a portal that
supports owners to find potential SMEs for energy refurbishment and SMEs to find partners in order to
realize different kinds of refurbishment projects.

However, NewBEE Market Place still needs careful localization to be useful. The most important
drawbacks that clearly turned out during the demonstration were as follows:

e To give best support for the owners to find service providers and SMEs to find refurbishment
projects (business opportunities), the drop-down lists need to be identical for owners and service
providers. When the owner defines the disciplines, service and technologies, he/she must use
accurately identical lists (outlines) for these disciplines, services and technologies as the SME
uses when he/she defines what kind of services is he able to provide.

¢ All relevant building types need to be included in the lists.

e The possibility for team creation with the help of the platform and Market place tool is a useful
function. However, at present, the team creation takes place in a phase that is too early. Possible
team creation does not take place after responding to the contact request but it will be done later
when the SME already knows what kind of refurbishment. The initial list of needed services that is
done by the owner may not be realistic but the SME needs to make the first contacts with the
owner to understand the real need for different kinds of competences.

The E-PASS tool is a well-structured tool and it provides relevant refurbishment alternatives. The tool can
be used in a simple way for pre-assessment without the user looking and fine-tuning the default values.
On the other hand, the tool also enables more accurate calculations by offering an opportunity to specify
the default values so that those better characterise the case.

The tool is also useful because - at least in Finland — similar tools specifically designed for comparing
refurbishment options are not in the market. There are a big number of energy performance assessment
tools. However, in addition to the energy performance calculation engine, E-PASS also provides quite
extensive information about the building stock and alternative refurbishment methods. In addition, E-
PASS calculates not only energy but also environmental impacts and operational cost savings. This
combination makes the tool different compared to the many other energy performance assessment tools
in the market.

During the demonstration session, attention was — however — paid on the fact that some improvements
would be really useful to ease the comparison of different refurbishment methods:
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If new calculations are done for different kinds of alternatives, the comparison is difficult, because
saved information about the results is not available. The optimal solutions would be, if information
about all calculated alternatives were visible and the user was able to bring the calculation results
to an Excel.

It would be useful if the energy consumption would be presented both as volume based and as
area based. It can be of course easily calculated by the user, but it would facilitate comparison at
a glance.

It would be important to have mechanical ventilation choices for buildings from 1970s.

It would be good to have glazing of balconies as a renovation choice, as it is becoming more and
more relevant at least for Finnish cases.

It would increase the interest for the tool and usability, if it was made available in Finnish (and
other local languages).

Most importantly, the E-PASS tool should be made more visible on the NewBEE platform, in the
similar way as the other tools are now presented.

Also, NewBEE pre-assessment tool still needs careful localization for the Finnish market to be useful. The
most important drawbacks identified during the demonstration were as follows:

The NewBEE pre-assessment tool platform is not yet fully localized for Finland and because of
that the results provided were not much reliable. We need to improve the parametrization of the
tool for multi-storey apartment buildings with generally more than 5 floors, as in HakaPaavo.

Major inconsistencies in terms of building typology and pricing, as well as insufficient categories
for comparison (such as heating type not including district heating, offering a maximum of 5.5
floors) are key indications of why the results achieved in this demonstration are so skewed. It
reinforce the conclusion that improvements on the parametrization of the pre-assessment tool for
the Finnish market are needed.

The NewBEE platform at this stage seems to be more suitable for single family homes, and the
demonstrated results for single family homes are more realistic
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