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About Us

Unagru Architecture Urbanism

Una gru stands for “a crane” in ltalian.
In both English and Italian, the crane is
both a bird and the most iconic building
machine. The word’s double meaning
symbolises today’s hybrid natural-
artificial world and is an aspiration in our
work.
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Reflections on the home

Our reflection on architecture and
sustainabijity  begins with the single
house. We see how thousands of small
projects can have a great compounded
effect.

When thinking in these terms, we have
to inevitably be pragmatic, user friendly,
simplistic, while being wildly ambitious.
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Reflections on the home
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Ecological urbanism

Our passion for urbanism translates
to thinking in terms of processes and
policies and, again, their compounded
effect.
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Ecological urbanism
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Activism and research

We set aside time for research into
topics we care about: spatial justice
and climate change are at the top
of our list.

#nomoregas

Our Mission

A tool to transition away from gas boilers.

Welcome to our website - an alternative heating information
platform created by architects to respond to the energy crisis,
the war in Ukraine, and climale change. We've created a free
product seleclor with comprehensive information to  ditch
traditional gas boilers, and join us in our mission lo achieve
naet-zero carbon emissions as fast as possible
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* nomoregas: intersection of climate and geopolitics
- the problem and the changing energy landscape
questions

nomoregas. technologies

nomoregas. the platform
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At the intersection of climate and politics

Fossil fuels are at the intersection
between the climate crisis and

Gas imports from Russia

geop.ollltlcs; contributing to th.e Lithuania \
transition to renewable energy will el
serve two purposes. \

U.K. Germany Poland
rance \ | u \
¢ \Hungary
Bulgaria
Spain ltaly
| Greece
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The biggest obstacle to net zero

Today, 95% of UK homes are
centrally heated, relying on gas
or oil-fired boilers. There are 26
million gas boilers in the UK, each
emitting 3.5 tons of CO2 annually
on average. The combined 90
million tons is almost double the
emissions of all our power plants
combined.

Other**, 4%
Waste, 4%

Agriculture &\ \ Transport, 26%
LULUCF*,

1%

Total Domestic GHG
Emissions in 2021:

Residential, 426.5 MtCO2e
16%

Business, 18%
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The biggest obstacle to net zero

Gas boilers are also dangerous
emitters of carbon monoxide,
which can be lethal indoors, and
Nitrogen Dioxide (NO2), particularly
dangerous in cities.

Clearly, we want to get rid of
them.

Is your gas stove bad for your health?

A growing body of research suggests that gas stoves can pose health risks.

JONATHAN LEVY, THE CONVERSATION - 9/13/2022, 3:16 PM
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It’s not happening.

Boilers are replaced every fifteen
years at a pace of 1.7 million
annually. Only a fraction of these,
about 35,000 was replaced by a
heat pump in 2023: less than 2%.
It would take five hundred years to
complete the transition at this pace.

Is someone doing something?

The government has a target
replacement pace of 600,000 per
year by 2030- which would still
entail decades before the transition
is complete. It also banned boilers
in new-builds from 2025. But the
target for new homes in the UK is
300,000/year or less than a fifth of
the boilers replaced.

Will existing boilers stay for ever?

1,700,000

gas boilers are replaced annually

4,657

gas boilers are replaced daily

465

gas boilers are replaced hourly

8

gas boilers are replaced every minute
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Heat pumps can only be part of the solution.

Heat pumps are the obvious
best solution to the heat engine
transition,.

Heat pumps require exterior space,
a half decent fabric, and money.
Often we need larger radiators and
SO on.

Retrofitting old  buildings s
particularly invasive, risky and
expensive.

Brief:

Not always people have the money,
the time and the expertise available
to retrofit a heat pump.
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The size and income gap £1C02 reduced £tCO2reduced  Typeof

Type of property Sq. metres\ EPC cumulatively 2030 2040 (average by us) cumulatively 2050 intervention
1 One bed ground floor flat, Lymington Road, Camden 49C £ 734 | £ 548 f 362
2 Two bed mid- fleor flat, EPC B: Cavendish House, Barnet 75 B £ 1,073 £ 523
3 Two bed ground floor flat, EPC C; Sherwin House, Lambeth 53 C £ 827 £ 386 ASHP and Rads
Three bed, 2 storey maisonette, EPC D; Northcote Road,
4 Wandsworth 114 D £ 652 £ 453 £ 254
Two bed mid- terrace house, EPCC, Electric heating
5 Aldenham Drive, Hillingdon 60 C £ (73) £ (537) ASHP and Rads
6 Four bed mid terrace house, EPC C; Surrey Road, Southwark 93 C £ 510 £ 418 £ 325
But the Comblnatlon Of fabrIC 7 4 bed detached house; EPC D; Mowbray Road, Croydon 1330 £ 269 £ 218 £ 167 ASHP no rads
8 3 bed mid- terraced house, EPC E; Albany Road, Newham 94 E £ 373 £ 281 £ 189 ASHP & Rads
u pg rade and hea‘t pu m pS doesn ,t Five bed mid terraced house, EPC E; Tradescant Road,
. . 9 Lambeth W2 £ 500 £ 333 £ 166
make economic sense In Smal | 10 Communally heated flats, Ernest Dence Estate, Greenwich 5700 CE £ 282 £ 230 £ 178 ASHP

leaky buildings.

Thereis stillalarge gap in the market
and policies, or a large opportunity
for decarbonsation.

Heat pump
retrofit in LLon

st and GLA

London 2020 Au gu st 2020
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Fabric first vs CO2 first

Scientific orthodoxy on sustainable
buildings prescribes focusing on
the building’s fabric.

But there are two problems:

The first is complexity. Retrofitting
old buildings is risky and expensive.
Retrofitting can be wasteful and
carbon-intensive.

The second is scale of replacement
required and the opportunity of
replacing a boiler every 8 minutes.
Given the complexity and costs
of retrofit, we should decouple
all other interventions from deep
retrofits. Remember 1.7 million!

Retrofit willcomeintime, butaboiler
replacement is an opportunity we
should not miss (ideally combined
with a light retrofit, easy wins).

STBA

RESPONSIBLE RETROFIT
GUIDANCE WHEEL

unagru architecture urbanism //  the Green Register
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STBA

SUSTAINABLE TRADITIONAL
BUILDINGS ALLIANCE
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Fabric first vs CO2 first

Scientific orthodoxy on sustainable
buildings prescribes focusing on
the building’s fabric. The

But there are two problems:

The first is complexity. Retrofitting
old buildings is risky and expensive.
Retrofitting can be wasteful and
carbon-intensive.

Preston large scale retrofit: external
insulation should be easy..
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Energy prices

Two arguments in favour of gas boilers:
costs and efficiency.

Thefirst is contestable in many ways. Firstly,
we know pricesa re volatile. Secondly, the
cost of electricity is regulated and tied to
that of gas. It is likely in the coming years,
as electricity production becomes locally
more abundant, that the

C3PI

Carbon price to switch from coal-to-gas and coal-to-clea

Replay

unagru architecture urbanism //  the Green Register ~// nomoregas

O TransitionZero

#nomoregas
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The decarbonisation of the grid

The definition of efficiency is changing.
Figure 2: Carbon intensity of gas boilers and heat pumps* at different efficiencies: 2010-2050%
A study from the Carbon Trust projecting
the carbon intensity of the UK’s energy
grid in time shows how even traditional
(supposedly wasteful) direct electric heating
will emit less carbon than gas boilers from
2025. If we sum these emissions over fifteen
years, direct electric heating would already

—Gas boiler 89% efficient
—Direct electric heating 100% efficlent

—Heat pump 300% efficient

58% lower CO, emissions
than gas boiler {2020)

kg CO, per kWh

1
:
save carbon dioxide. Secondly, direct e \‘ E
electric heating is not the only solution: o e 96% lower CO, emissions
many smarter, more efficient options today R NN el |
further reduce the cost and carbon intensity _ ! o — =
of electric heating. R A A R R R LA U R U S R g S g g
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Orthodoxy challenged

AECB’s CarbonlLite Retrofit Approach: A

New Benchmark for Sustainability

The CarbonLite Retrofit (CLR) standards
offer a practical framework for reducing
energy use in existing buildings. The AECB’s
CLR approach emphasises improving the
building’s fabric with affordable measures
that ensure substantial energy savings and
improved thermal comfort. This down-to-
earth approach is scalable and accessible,
making it suitable for a wide range of

buildings and budgets.

tonnes CO;e

220

200

180

Cumulative CO,e Operational + Embodied
Semi-detached house

10 15 20 5 30 35 40 45 50 55 18] 65
Time, years
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Tonnes over 60yrs since A
194t for gas boiler

_ 99t - CarbonLite Full Retrofit (e aswe)
Affordable warmth, “warm” measure

3 & 76t - EnerPHit at A jno askm)

_ CarbonlLite Full Retrofit jwim aske)
— 21t, CarbonLite Stepl Retrofit
the low carbon measure
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The decarbonisation of the grid

More reliance on renewables also
means oscillations in demand
and output need to be equalised
through storage.

The main bottleneck for the
transition to sustainable energy is
battery storage. Intermittance and
Dunkelflaute.

The availability of energy vs demand
also affects prices.

Electrlcity Demand
salar Energy Wasted

Solar Energy Usad

Povwear Daermana

(X 1]W 400 B:00 13400 1O Al
Time of Day
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Curtailment

The lack of connection between
Northern and Southern electric
grids. Energy-rich areas (purple) are
separated from density inhabited
and energy-hungry areas (white).

The UK is
wasting a
lot of wind

power
...and
millions of
pounds.
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Nomoregas technologies:
Heat batteries

This heat battery manufactured in
the UK by Tepeo has a ceramic
core that can be heated up to 800
C and maintains its temperature for
several hours. It is a large, heavy
box, the size of a washing machine,
and it weighs 350kg, but once the
access and weight hurdles are
solved, it can be installed anywhere
by most plumbers, and it doesn’t
need a flue.

Zeb has an internet connection,
drawings real-time information
about the grid and live weather
data and combines the information
with the historical use of the house
to take advantage of the best
electricity prices throughout the
day and night.

ZEB Stale of Charge [%]

75

50

25

ZEB

VASN®
EMISSION
BOILER

tepeo.com

W Agile Elcctricity Tarif!  w= ZEB State of Charge (%)

g NIHIRL. '|l"""""'h""""m"“" ”||||I|| mm “|||||||o

10

-10
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Nomoregas technologies:
Heat batteries

Mixergy is a hot water cylinder with
a couple of twists.

Firstly, it heats the water from the
top. Hot water stays on top, so it
doesn’t mix with the cold water at
the bottom and stays consistently
warm. This means that the heater
can calibrate the hot water required
and only heat that much. Second, it
is smart: the tank learns your habits
to be as efficient as possible. It will
typically build up a reserve at night
when electricity is cheapest and
only reheat what you need (if you
still need some) during the day.

THE AWARD WINNING MIXERGY TANK

Heat what you need
Patented top-down heating saves
you up to 40% on hot water bills

Flexible heat source

Woarks with gas or oil boilers, electric
heating, solar PV, solar thermal or
heat pumps

Constant control
Stay in confrol with the app and
simple gauge

*Trustpilot

www.mixergy.co.uk

unagru architecture urbanism //  the Green Register

/1

nomoregas

Smart tariff ready
Integrate with off-peak renewable
energy tariffs ro save even more

Heat quicker
Mixergy tanks deliver hot water up to
10x faster than a conventional tank

25-year warranty

When registered and connecred, all
tanks come with a 25-yeor warranty
on faulty materials and manufacture
as standard

Google

Reviews & % & 4 &
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Nomoregas technologies:
Infrared panels

Infrared  heating is different
compared to the air heating we
are used to. Radiators heat the air,
and underfloor heating heats the
floor, which heats the air; infrared
heating is more akin to the winter
pub heaters (without the light): you
feel the heat on you, and the waves
heat the objects around you. The
outcome s potentially more efficient
than ambient heating because it is
less susceptible to loss from air
movement (a draughty window,
opening the entrance door, or just
doors between different rooms).

unagru architecture urbanism //  the Green Register
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An information platform

#nomoregas

Qur Mission Why This Matters Find the Right Solution for You Technologies and Products Resources About Us

Contact

Our Mission

A tool to transition away from gas
boilers

Welcome 1o our website - an alternative heating information
platform crealed by architects o respond o the energy crisis, lhe
war in Ukraine, and climate change. We've created a free product
selector with comprehensive information to help designers and
homeowners ditch traditional gas boilers: the UK's biggest source
of greenhouse gas. We encourage you to explore our range of
alternative heating solutions for a few minutes,

This website is entirely self-researched, written and built by
Unagru Architecture Urbanism, with the sole aim of doing good:
we have no financial interests or ties to any of the products we
recemmend here. To read more about us and nomeregas, please
check the About section at the bottom of this page.

Why This Matters?

Y & b &

unagru architecture urbanism  //

the Green Register ~// nomoregas
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A simple tool for desigers and homeowners

Find the right solution for you

Select your type of property to start!

Please choose the gross interior area of your property that you wish to refurbish.

Total GFA: 50 to 100 sgm Total GFA: 100 to 150 sgm Total GFA: 150 sgm and above

unagru architecture urbanism //  the Green Register ~// nomoregas
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Several possible combinations

Atoolto navigate among several solutions
and combinations.

unagru architecture urbanism //  the Green Register ~// nomoregas
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A simple tool for desigers and homeowners

Flats: 90-140 square metres
Just replace the boiler

"A boiler needs replacing”, was the
condition we originally set out to
investigate and solve. Small flats without
gardens orterraces that are not plannedto
be refurbished will be the most important
category that will make or break our
transition away from gas, one boiler at a
time. For this to happen, we need cost-
effective and unintrusive solutions.

Option 1

Install a heat battery boiler, like the Tepeo
ZEB. to supply hot water and heating. You
remove the existing boiler and plug in this
new one.

90 to 140 square metre flats should be just
within the ZEB's energy capacity, If your
property is not well insulated you should
look at Option 2 below.

pproximate cost: £6000 installed)

Option 2

Install a heat batfery boiler and a smart hot
water cylinder to supply hot water and
heating

The addition of the smart water cylinder
gives you more power output because the
hot water is managed by a new machine,
leaving the smart heat battery to deal only
with heating. Option 2 also allows mora
flexibility of use and ultimately reduces your
bills because you are almost guaranteed to
charge only at night

Option 3

Avoid heat batteries by combining |nfrared

panels for heating and a smart hot water
cylinder

The infrared panels will be visible and
typically installed on the ceiling. The
installation entails some construction work;
you may want to remove the radiators, and
you will need to run cables to the infrared
panels. On the other hand, infrared heating
usually will not require upgrading the electric
power supply to three-phase and does not

have space or weight constraints

unagru architecture urbanism //  the Green Register
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Energy geographies

We have known for decades now that the future
energy mix will be based on renewables, and the
key to a sustainable future is the electric grid.
Buckminster Fuller proposed a global electric grid
in the 1930s and worked on the project for several
decades. Since the early 2000s, OMA - Office for
Metropolitan Architecture - has been developing
scenarios for the European electric grid, where the
Mediterranean countries supply solar energy and
the Northern countries wind. The latest rendition of
this idea is Eneuropa, again by AMO (the research
arm of OMA), with McKinsey, Imperial College
London, energy consultancy KEMA and analyst
Oxford Economics. On the right is a portion of the
map, where the UK spans between the Isles of
Wind and the Tidal States. The most important and
costly investment to implement this plan is a new
long-range and powerful electric grid.

oy af

ENEROPA

NETAL
STATES
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Geographies of policy

Energygeoagraphiescouldbecomepolicy
geographies. Adding new technologies
to available mix for office and residential
heat engines opens the way for regional
incentives. Energy hungry areas in the
North could receive the most incentives
to install heat batteries and avoid
curtailment. Curtailment costs close to
£1 billion a year. That same money could
be invested in heat batteries given away
almost for free!

In the South, instead, priority should be
given to efficiency.

Our proposition

BE boundary botwesn \
Scottish and English A
wranamisaion network \

Eastarn HVDC

I
13

Adding a High
Vohage Direct

(HVDC) link Is @
alow process
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1 More energy
produce and
storage

with more battery storages and
pumped hydro

2 Heat battery
region

with incentives for the homeowners to
install heat batteries instead of gas
boilers

3 Advanced
HVDC process

with continued work on laying cables

4 Electrify
homes

with the gas boilers from flats and
apartments replaced

#nomoregas
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Geographies of policy

Incentivise heat batteries North of the grid
divide. Assist lower income households
with upfront costs and energy bills after
the transition.

Incentivise  (more) efficiency and
electrification in densely populated areas.

Our proposition

BE boundary botwesn \
Scottish and English A
wranamisaion network \

Eastarn HVDC

I
13

Westem HVDC AT o Adding a High
\ e zd " /  Vomage Direct
3 - 4 e \ 7 (HYDC) link is @

ﬂ A " slow proceas
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1 More energy
produce and
storage

with more battery storages and
pumped hydro

2 Heat battery
region

with incentives for the homeowners to
install heat batteries instead of gas
boilers

3 Advanced
HVDC process

with continued work on laying cables

4 Electrify
homes

with the gas boilers from flats and
apartments replaced

#nomoregas
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Geographies of policy

A different geography is that of
air pollution. Based on this map,
further inventives could go to
highly polluted areas where the
electrification of heat engines
would benefit both the climate and
people’s health.

UK Emissions of:
NO, 2020 tonnes / km?

<0.01 2 v e '{
0.01-0.03 : : ¢
0.03-01 ok 1
01-03 1

03-1

1-25

> 25

All maps © Crown copyright. All rights reserved Defra, Licence number 100022861 czpzi} and BEIS,
Licence number 100037028 {2022) LPS © Crown copyright and database right 2022 Licence INSP534
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next steps

- find research partners

- increase the website’s visibility

- research funding

- design competition and exhibition
- suggestions?
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