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A, The Challenge

()

70% of Irish homes
still considered in
need of energy
retrofit

mm

Energy poverty
offects an estimated
28% of Irish
households

¥

Poor energy
performance in
housing impacts
health and well-

being

500,000 homes to
be upgraded to B2
by 2030
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~«\; Our answer

RetroKit is a cloud-based software platform developed to support housing professionals to plan and
implement their energy renovation projects.

This report presents the results of a research and development project undertaken by XD Sustainable
Energy Consulting Ltd (XDC) and its teeam during 2019 to develop RetroKit from proof-of-concept to a
cloud-based solution ready for commercialisation. This RDD project was funded by Sustainable Energy

Authority of Ireland through its National Energy Research programme.

This follows on a previous research project funded by SEAI, RetroKit 1.0, which resulted in the release of a
proof-of-concept tool combining Microsoft Excel spreadsheets and Python scripts. Having successfully
tested and applied RetroKit 1.0 across a range of case studies and consultancy projects, the aims of this
second RDD project were to develop the full software stack as a cloud-based application, suitable for use
by the technical staff and decision-makers of social housing providers.



https://www.seai.ie/grants/research-funding/research-development-and-demonstration-fund/
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Sustainable Energy
Retrofit Planning Toolkit

RetroKit supports housing professionals to make evidenced-based investment decisions for energy
renovations, meaning they can strategically plan their projects.

We empower our clients to reduce the carbon footprint in housing, to alleviate fuel poverty and
improve the health and wellbeing of householders.



https://www.retrokit.eu/
http://www.retrokit.eu/

7\, The people behind RetroKit

Brought to you by
XD Sustainable Energy Consulting Ltd

Energy engineers, specialists in data
analytics, GIS, IT software architecture &

development, GDPR, UX, business
development

..and many more
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to Product

e User
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open for
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e Product
launch

e Further
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Co-designing RetroKit 2.0

7~ RetroKit



7, Designing the MVP (Minimum Viable Product)

User Centered Product Development

The RetroKit team used the lean start up approach, focusing on a rapid cycle of development
from idea to code to testing to measuring and learning, back to idea. In that framework, the
team embarked on a user centered product development process combining in-team
brainstorming and customer engagement workshops. The first step was to identify
overarching principles underlying the business proposition and the software solution,

empathy mapping with key stakeholders, and laying out of the golden path we aim to bring
our software user on leading to the definition of our minimum viable product pathway.

Overarching Empathy

o ) Golden Path Define MVP
Principles Mapping




Principle 1: EVIDENCED BASED

Principle 2: IMPACTFUL

Principle 3: ADDS VALUE

Principle 4: FAIR

Principle 5: EFFICIENT

Decisions will be made through the
use of the best available evidence
from muitiple sources.

IRELUDING: fuking: Lramlat ag « sractical maua or bl
queation. { Acquinng: spsemticaty sarching far s dence |
Appralsing: criticaly dging the tristwoethiness and reevence of the sbtence |
Aggegating: wighing ard suling togesne: the csbdence { Applying:
incurporaiing b wserca il e deeion-mang

taben b

3
fawaranle cutcome.

Retrokit will be ambitious, scalable
and have a powerful and positive
impact on climate change.

Retrokit will solve a problem, be
relevant, integrated, action
orientated, and commercially

viable,

Retrokit will be cost effective /
affordable, ethical and equitable.

Retrokit will be simple and intuitive,
achieving maximum productivity
with minimum wasted effort or
expense.

7\ Setting out RetroKit’s Overarching Principles

Principle 6: ATTRACTIVE &
INVITING

Retrokit will be user friendly,
empowering, customer centered and
contemporary.




A, Empathy Mapping & Golden Path
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User 2: Consultants

BEH Assessors, Lrergy enginesrs, Propsct managers, Architects
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Z\J Mapping out the Minimum Viable Product Pathway
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An insight into the RetroKit User’s Journey
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Sign in

Use your RetroKit account

Password*

Not on your own computer? Use a private browser
window to sign in.

FORGOT PASSWORD? NEXT

HELP PRIVACY TERMS

Sign in page from hyperlink on
the RetroKit corporate
website

Welcaome

The user uploads an asset list with locational data
(address, eircode) used by RK to geocode the
dwellings. The user then adds housing stock BER
data (XML files) which are paired with their
respective dwellings in the asset list to compile
the stock’s energy performance database.

Once logged in, the user will land on a
welcome page offering the options of
a) uploading their dats, b) download a
template housing stock inventory form,
c) explore RetroKit through a tutorial.

ERL

1141920




o RetroKit
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The map provides another useful way to view the housing stock

A selection of houses can be made by drawing a shape on the map
Each individual point on the map can be selected to see quick house info ==
Each district can be selected to see average info across that district. KPIs can be ==
mapped at different spatial resolution (small ares, electoral districts, city/county, etc.

The stock can be filtered by archetypes such as Age, Dwelling type, Construction

Type, Fuel Type. The maps/graphs/tables update instantly to reflect the current

selection of housing stock

After adding their assets & XMLs, the user is presented with the homepage
dashboard. This provides overview graphs for quick analysis of the entire stock
using KPIs such as renewable energy output, energy usage, CO2 emissions,
energy costs, BER rating spread, etc.

& RetroKit

Frasen seme | prgreie Shorene

e The table view provides @ more detailed
- method of investigating your housing stock
database, which can be searched using the
bar near the top, filtered in the same way as
in the graph view. Table columns can be
e easily sorted, re-organized and/or removed.

&/ Retrokit
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o RetroKit BASELINE

, After making a selection of houses
- either using the table or the map
o S I [ v U DOy U D - the user can then either add
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The project management screen provides a quick way to manage all user
projects. It is accessible from anywhere on the homepage dashboard



‘o RetroKit

The next step was to analyse different energy retrofit scenarios and
measure their impact against the housing stock baseline energy
& performoance. Default retrofit scenarios (Shallow, Medium and Deep)
con be customized to reflect the user’s particular requirements.

RetroKit's Scenario Optimiser enables a
multi-criteria analysis of the scenarios.
KPIs for each scenario are
benchmarked against the baseline with
8 1-10 score. The KPI scores are then
weighted according to the order of
priority given by the user to 5 goals
reflecting environmental, economic and
social objectives. An overall weighted
score of 1 to 100% allows to quickly
identify the optimal scenario given the
user’s decision-making priorities.

Total annual costs (€,000/yr) Total Levelised Cost of CO2 avoided (€/tC02)

The user has the ability to download different datasets at different
stages of the planning journey and carry out specific analysis e.q.

annualized capital + energy cost comparison, levelized cost of CO2 I I
aVOIded' etc' ’ Bascline  ShallawHP  Medium boiler  Medium HP Desp HP : I

Medium boiler Medium HP Deep HP

2 o @ o
. > 2 8 8 3 2
8 8 8 8 8 8 8 B8

=



2+ RetroKit ACTION PLANNER | o

Once a retrofit scenario has been selected by the user, RetroKit’s Action Planner

facilitates the creation of an action plan for the renovation of the housing stock
Budget over duration of project over 3 period of time selected by the user (e.g. 10 years leading to 2030). The
overall capital expenditure attributed to the selected scenario is distributed
annually over the project duration, equally by default, or annual spend
e programme can be specified by the user.

VEAR 1 2 3 4 5 6 7 - U 5/ RetroKit ACTION PLANNER |%

Total annual spend |  €155,000 €355,000 €135,000 €55,000 €155,000 €155,000 €155,000 €155,000 €125,000

o | The Action Planner then allows
the user to prioritise the works
e eIt T e prene fe et across sub-groups of the
housing stock to fit the annual
budgets. The prioritisation can

" ( % be done based on KPIs score, by
O location or by archetype.

Default ordering By Location By Archetype
(KPIl based)

5 RetroKit AETION PLANNER

The Action Planner then generates content which can be compiled into a
work programme by the user including a) graphs showing annual
progression of the retrofit plan and its impact b) tables listing the dwellings
to be retrofitted each year ¢) maps showing the spatial distribution of

workflow over the life of the project.

EXPAND




Case Study:
Housing Energy Retrofit Master Plan for

Urban District in Cork City-North
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— Case Study:
/\_l Housing Energy Retrofit Master Plan for Urban District in Cork City-North

BASELINE BASELINE | SCENARIOS

Project nama | pragrazs

%, Overview of the housing stock

Table view Spatial view Wiew Projucts | Save Project hic vie Table view Spatial view View Projects | Save Project

Population: 10,127
Pobal Deprivation Indices: 2 out of 4 electoral districts (50% population) classified
as "disadvantaged”

Total housing stock: 4,333 dwellings, of which 27% is rented by the local authority
and 2% by Approved Housing Bodies.
elatached  » Timmazid o SereD  » Asarmints
Typical suburban/urban dwelling type distribution with 50% terraced houses, 26%
semi-detached and 20% apartments. The average treated floor area is 80 m2,
companed to 120 me forthe national average.

The main wall type in the study area is cavity wall construction (54%) and solid
wallsor hollow blocks (42%). Over 70% of the housing stock was built prior to the
introduction of Building Regulations Part L (energy conservation) in the 90's.

o . .
{1 Energy Renovation Analysis wowen ven P | e Price g

§ ) ) o . . ) 3 Smilow Hp Moo boiles Medum HP Depli saus Shallow fabric upgrade+ heat pumps:
The next step was to analyse different energy retrofit scenarios and measure their impact against the housing stock baseline — Impreve BES + CanachieveB2target
energy performance. While RetroKit generally presents the user with 3 default retrofit scenarios (Shallow, Medium and Deen), E R o B +  Most cost-effectiveapproach
four customised scenarios were crested to reflect different combinations of the measures funded by the Energy Retrofitting c " — 5% Risky in terms of thermal comfort & running costs
Programme of the Department of Housing, The abject ive was to achievethe B2 BER target or better, and to test the wide ] —
deployment of heat pumps in the housing stock of the study area, The table below presents the key measures included in each 3 'M R = Fahrlcfi-st approach (medium scenarios):
N whenewa wion
scenarios — w Improe BER Comfortably achieves B2target
(=] Big impact on fuel poverty (more than halves energy costs)
The next slide presents a screenshat of RetroKit's scenario analysis, comparing the post-retrofit performance of the housing 1] . s Bigimpact interms of thermal comfort
stock post-retrofit with the baseline and between scenarios. Key impacts of the four scenarios are also highlighted c o R Climate-proof withair source heat pump (B1)
= "
8 R Deep Energy Retrofit:
vy + Eradicatefuel poverty
fi+] Bechice Fuel Povery +  Full regeneration of your housing stock to NZEB standard (A2)
Cavity Basic Matural ASHP Hew reds and New cylinder  New stove and LEDs =
walls/attic controls Q
- u Slow HP ;&:ﬁm-ﬁm
External wall Hew b Wi b Given these capital cost estimates, the current budgets for secial housing retrofit fall below the ambitions of the
‘a"&féz‘”” & Basic Double  Natural Emg:“*”ﬂ New controls Leaginajecket  New stove and LEDS 0 ':‘:’:’ — Climate Action plan. Hard economic & climate policy decisions will have to be made to address the challenge.
At
External wall —_
insulstion & Basic Double  Natural AsHP E;NM:$5 and Heweylinder  New stove and LEDS =)
attics - 2
Extarnal wal Demand New rads and PV & New stove snd [ |

insulation & - Dieep TR ool AsHE controls Newedinler | gpe m— Pebretuponry  homalcotrsateto e 007 -
Feneiaion

attics



The next steps
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7\ Dissemination Activities

Demonstrating building
renovation passports

“  Thread
' A

Great article highlighting the @XD_Consulting RetroKit @

platform, a cloud-based platform to support deep InterTradeIreland
energy Uretrofit projects in the Irish residential sector,
development of the tool supperted by #5EA| RD&D
Funding Programme! via @irishexaminer

Supplier Engagement Event

In partnership with

IGMA}

Pitching to potential customers

Plenty of PR online
and in print

WORLD

GREEN ADVANCING
BUILDING NET ZERO
COUNCIL

International networking

Contributing to the planning of the
EU framework for national
renovation strategies

' 1 - ‘y, |' ‘
A

QIGBC (s

IRISH GREEN BUILDING COUNCIL

ENERCONF | CORK
19" JUNE 2019

Presentations at
conferences



Marketing Strategy

A RetroKit

Sustainable Energy Retrofit Toolkit

Business Plan 2019

Social Media: LinKedIn, Twitter, Blog driving traffic to website
(www.retrokit.eu)

Referrals: We will work closely with our beta-customers and ask
them to refer us to colleagues through direct referrals as well as
generating interest through testimonials and case-studies;

Demo version (on-line):, initial demonstration rather than face-to-
face meetings. We anticipate we would have to follow up with a face-
to-face meeting;

Trade Fairs: a good way to meet potential customers especially in the
housing association sector;

Conferences: As above - case studies could be showcased by
customers at different conferences; The short explainer video on the
website will be a useful tool to introduce RetroKit at Conferences and
Trade Fairs



Machine learning experiment

Scenario Optimisation Algorithm Development

* Incorporating elements of Artificial Intelligence into the system
« Specifically relating to quickly identifying the ideal scenario for a house
* Use of Genetic Algorithms to perform Metaheuristic Optimization

 E.G.- What's the optimal way to achieve a B2 rating?




N\ What is the Optlmal Way to Achieve a B2?

6 | B2 Ratings | Lifetime Cost

Example Home ID->6 o .

External Wall Insulation -
Internal Wall Insulation - 55000 -
Ceiling Insulation -
Raom in Roof -
Ground Floaor -

Air Tightness - 20000 -
Openings -
Ventilation -

Heat Distribution - A5000 -
Gas Fossil Fuel Boiler -
0il Fossil Fuel Boiler -
Biomass -

Heat Pumps -

40000 -

Lifetime Cost [Euro]

Woaod Stoves -
Storage Heating -

Radiater Upgrades -

W‘|WAOD -
Heating Controls - 35000

Domestic Hot Water -

Lighting -
Solar Thermal - '.' '.' '.' '.' '.'

Age Band 1970 - 1990 Solar PV - woee- o ()
Type Semi Detached . | | I | | |
Heatl'ng Fue/ Gas Heating ) émumlt'?er ofl's 0.0 25 5.0 TSSCEHai::IE;S 12.5 15.0 17.5

WCI// Type CaV|ty Wa” C Winning Scenarios
: : ommentary: The graphs above show the top scenarios generated by the genetic algorithm.
Baseline Ratmg €2091pa The algorithm focus on fabric measures with a range of heating upgrade options (this includes switching

Baseline Opex F from gas to oil).

=i-



\, Future RDD Plan

Integrate Heat Pump Readiness Indicator as a KPI in RK2.0

Based on successful testing as part of case study work

Scenario Customisation User Interface

Based on successful testing as part of case study work

Procurement Support Tool

Building on RK'’s bill of quantity to simplify retrofit works procurement
Progress Tracker
Monitoring project implementation & reporting (KPIs, spend, etc.)

Adapt to other EU countries
UK with integration of SAP and EU with other relevant EPC datasets
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2 To find out more...
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