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7:30 pm Introduction

7:35 pm Stuart - Background, Aims, Costs, Timeline,
Lessons

7:50 pm Q&A

8:00 pm Margaret — Digging into the Details
8:15 pm Q&A

8:30 pm Thanks and feedback
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Background & Aims

Engineer by background, had participated in Transition Energy & AECB
meetups for many years, interest in Eco, Retrofit & Energy.
Bought 4 bed 1930s property in 2016.

Original Home as purchased:
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Background & Aims

Engineer by background, had participated in Transition Energy & AECB

meetups for many years, interest in Eco, Retrofit & Energy.
Bought 4 bed 1930s property in 2016.
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Aims: :
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3) Retrofit for comfort

L -: ! '
...r.' L—— -



Retrofit for Comfort

1) Insulate

2) Improve Airtightness

3) Ventilate

4) Decarbonise - electrification to get off gas
5) Minimise wasted heat

6) Control temperature — minimise overheating



Retrofit for Comfort

1) Insulate

1) Loftinsulation

2) External Wall Insulation

3) Floor Insulation

4) Insulate all hot & cold pipe runs — except heating pipes
2) Improve Airtightness

3) Ventilate
1) Mechanical Ventilation with Heat Recovery (MVHR)

4) Decarbonise - electrification to get off gas
1) Heating — Air Source Heat Pump (backup log burner)
2) Induction Hob
3) Solar PV (no battery)
5) Minimise wasted heat
1) Waste Water Heat Recovery System
6) Control temperature
1) Passive — design overhangs over windows, optimal glazing
2) Active — external blinds on Fakro roof lights



Decarbonise — Electrification to Remove Gas

1) Heating — Air Source Heat Pump — should cut CO, by 77-85% vs gas boiler

2) Induction Hob
3) Solar PV (no battery)




Decarbonise - ASHP —= Install Cost

Cost of Samsung HTQ 8kW ASHP (excluding radiators):

Description Quantity Sell VAT Tetal (Ex VAT)
Goods - Heating ancillaries. 1.00 £1,100.00 0.00% £1,100.00
Goods - Electrical ancillaries. 1.00 £320.00 0.00% £320.00
Goods - Samsung 8kw HTQ heat Pump & 300l 1.00 £6,709.20 0.00% £6,509.20
hot water cylinder Kit,
Goods - Additional to estimate| pre insulated 1.00 £240.00 0.00% £240.00
pipework from heat pump to main building
Services - Heating installation 1.00 £4,700.00 0.00% £4,700.00
Services - Electrical installation 1.00 £1,500.00 0.00% £1,500.00
Total Excluding VAT: £14,369.20
BUS VOUCHER: £5,000.00
VAT Amount: £0.00

Total Including VAT: £9,369.20




Decarbonise - ASHP — Comfort
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Decarbonise - ASHP — Running Cost

e ASHP COP =4.4 (i.e. 1 unit of electricity = 4.4 kWh of
heat)

e Gas price = 6.99 p/kWh

e Electricity = 19.9 p/kWh (avg)

e S0 cost of ASHP heating =19.9/4.4 = 4.5 p/kwWh or 36%
cheaper

o Assumes gas 100% efficient — it's more like 85%
o (Gas removed — no standing charge at 31p/day = £113 p.a.



Decarbonise — Solar PV

1) 21 x 405W panels = 8.505kW
2) 5kW inverter

System Production: 6.23 MWh
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1) Novy Panorama — significant IAQ improvement
2) Hard to work out Whether to vent internally or externally
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Minimise Wasted Heat

The more efficient a
home, the higher the
percentage of energy
used to heat water —
hence WWHRS fitted.

Grand name for
something very simple —
a pipe inside a pipe!




Costs

Big ticket items:
Builder
£44k  Triple Glazing
£34k Kitchen
Architect
Moving Twice & Renting for 12 months
£16k MVHR
£14.5k Solar PV
£ 9k  ASHP
£ 4k Structural Engineer



Timescales

Very Long — but we were not in a hurry!

July 2016 — Bought house & moved in

Jun 2017 — Met 3 architects

Aug 2017 — Appointed architect, PHPP modelling, kitchen & bathroom quotes etc
Aug 2021 — Tender out to builders

April 2022 — Minor Works contract signed with Green Hat Construction

June 2022 — Foundation works start

July 2022 — Move to rented property

May 2023 — Move back into house

Sept 2023 — Finished work (23 weeks late)

Oct(?) 2024 — Snagging still to be done!



What Went Well, What Could Have Been Better

1) Very happy with end result
2) Largest issue - roof over sunroom went badly — should have got 3 quotes!
3) Annoying small things:
1) Toilets not where they should be
2) MVHR vent in master bedroom
3) Missing light switches
4) Boxing for MVHR ducts
4) MVHR good

5) ASHP great
6) Low running cost, low energy use, very comfortable, good indoor air quality

Main takeaway —
You need to constantly monitor what's going on and ensure it's what you want!
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The End Result - inside
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The End Result - inside

Lounge



The End Result - inside

One of the
boys' identical
bedrooms




The End Result - inside

Spare room

Master bedroom




The End Result - Inside

Kitchen
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Contacts, Resources, Links

More details in the Cambridge Carbon Footprint case study

Builder Green Hat Company

Architect Margaret Reynolds

Triple Glazing Green Building Store / 21 Degrees

Kitchen Nicholas Hythe Kitchens

MVHR Green Building Store / 21 Degrees (Zehnder)
WWHRS Showersave

Solar PV Cambridge Solar

ASHP Infinite Heating and Energy

ASHP controls Homely Enerqgy

ASHP Heat Loss Calculation software Heat Punk
Modelling software  Passive House Planning Package
Association for Environment Conscious Building
Transition Cambridge

National Self Build and Renovation Centre



https://cambridgecarbonfootprint.org/wp-content/uploads/2024/10/Hills-Road-2024-OEH-Case-Study_FINAL.pdf
http://greenhatco.co.uk/
https://www.linkedin.com/in/margaretreynoldsriba/
https://www.weare21degrees.co.uk/
https://nhkitchendesign.com/
https://www.weare21degrees.co.uk/
https://www.showersave.com/product/qb1-21/
https://www.cambridge-solar.co.uk/
https://infiniteheating.com/
https://www.homelyenergy.com/
https://heatpunk.co.uk/
https://passivehouse.com/index.html
https://aecb.net/
https://www.transitioncambridge.org/
https://www.nsbrc.co.uk/

Hills Road Retrofit

For Open Eco Homes
10 October 2024

Margaret Reynolds,
Architect & Retrofit Coordinator (retired)
M Reynolds RIBA







Hills Rd Retrofit — Plans upstairs
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Hills Rd Retrofit — Plans downstairs
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Hills Rd Retrofit — Passiv Haus
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Hills Rd Retrofit — Passiv Haus

Low-energy buildings in UK since 2008
PHPP modelling for EnerPHit retrofit
Testing: EWI, below DPC, floors, Loft,

windows, lower carbon materials

PHPP model required for EnerPHit and
AECB Standard.
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Hills Rd Retrofit — Passiv Haus

EnerPHit Verification
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PHPP: “Verification” — Construction

Construction
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Hills Rd Retrofit — Passiv Haus

EWI materials, thickness, below DPC

Susp Timb floor, keep or replace w concrete
Loft: insulated? Materials + positions

New window + door attributes from mfr
MVHR: Zehnder attributes from mfr

Lower carbon material values, thickness

Design stage, in construction, back in use




Low-carbon strategies

- Insulation

- Ventilation

- Air tightness




SOLAR PV PANELS: on

East, South and West roofs,
Spec 1228 and Appx W

MEZZANINE ROOF: as
Sun R roof, Soprema
bitumen membrane
(Colenrcoat Urban steel
OMITTED) (@ approx 12
deg, Spec 7.11. detals
AMENDED Appx K,
contimons with existing
39deg clay tile roofat top

MEZZANINE WINDOW:
Triple-glazed, mstalled m
msnlation zone, means of
excape (@ max 1050 AFFL,
Spec 9.01 and Appx N.
ROOFLIGHTS /@15 deg at
min 200 trom roof upstand:
Fakro. Spec 7.16, schedule
Appx L

SUN RM ROOF: Soprema
bitumen membrane
(Colourcoat Urban steel
OMITTED) @ approx 12
deg, Spec 7.11, details
AMENDED Appx K,
continmous with existing
39deg clay tile roofat top

2
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Néw:Wail B
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New patio level TBC

1
174.02-821

SUN ROOM & BOOT
ROOM FLOOR: msulated
slab: refer to Str Eng
drawings, Spec 4,06 and
Appx G-2 and G-3; screed
with nndertloor heating,
Spec 4.11: Floor fimsh,
Spec 11.01. 0 - 1
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LOFT ROOF INSULATION:
Increased to achieve 0.117
W.m2K, Spec 7.09

ASHP cylinder (Infinute Heating)
linked to outdoor umt m
drveway, Spec 14.04 Appx Q

MVHR (Mech Ventilation w
Heat Recovery) external intake
+ exhanst stacks. mfernal
extract + supply ducts, Spec
1419 Appx R

LOFT Cyvlnder support: pared
joists from wall of Bedon 2
spannug to wall of Bedrm 3
see Str Eng drwg 19/0719/05

- Old Roof

6
174.02-821

1
e Y | =
= If-_ ALL NEW WINDOWS:
! trple-glazed. installed in
i msulation zone, Spec 9.01,
i Appx N
I

NEW PORCH ON NEW
SLAB: Spec 7.20, Appx K-2
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New Floor
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SUSPENDED TIMBER
FLOORS: to be aurtight and
msulated, Spec 823 Gr Fl
Hall joists to be lowered
when nsulated, to suit
recveled parquet floor and
matwell (@ exasting FFL,
AMENDED Spec 11.15
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|
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r= 11402821

WI

NEW DOOR on existing
threzheld to be made autight:
Spec 9.14

_0ld Floor

Insulation Strategies
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Soprema roof on 18mm
phywd carmed up under
existing plam tile roof
(approx 39 deg). Soprema /
Colowrcoat-Urban flashing
@ 154 deg. zee detail 10
S0mm an gap mamtamed
continons between Loft
and Mezzanme roofs

Loft autightness laver
contumed and lapped to
Mezzanne airtightness

FV250 Fasaa Ventilator
or =un + gutter bracket
spacer

ar ) -_’ ﬂ | ) .
Mezzanine eaves Roof junction Soprema to tiles New structural insulation set

4 i A n EW insulation zone to
Scale: 1:20 Scale: 1:20 support new porch roof

Scale; NTS 2 0 0 " | e Opening window max 1050 Mezz BootRm wall
m above FFL for means of Raser 11 added as winder,

eSeape upper risers 12,13 and 14
(landmg) amended to suit,
BootRan ceiling raised if poss

i

\ Min 200 roof vent upstand ! New pOTCh ﬁxing_
- above rooflevel Scale: 1:20

Rooflight, Roof vent & Mezz window
Scale: 1:20

FV250 Fazcia Ventilator |
+ gutter bracket spacer

Min 200 between rooflight
Soprema junction similar to Colourcoat-Urban tile / and roof edge BOVHE dicks fam Bedeny]
wardrobe cross to drop m
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An tightness barrier mternal New floor fimsh set into
belund wall finish new cover to existing Front door threshold
Sereed + u-floor heating manhole 9 Scale: 1:10
Slab as Str Eng drwgs. with B

BPClevel: render dip oned + T 1 M REYNOLDS RIBA

NPS msul.
New SunRm floor DPM lapped 50 OXFORD ROAD, CAMBRIDGE CBy4 3PH

with air barrier d 1 ! ECO-RETROFIT & EXTENSION, 327 HILLE ROAD, CAMBRIDGE
PIR floor insnlation 300mm Spec SUN ROOM - §-N SECTION DETAILS
121 174.02 821 AS BULT (begun December 2021)
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Loft roof: 50 Rockwool Flexi (A= 0.035)
+ 150 PIR Celotex (A= 0.022) + airtight OSB

Y% | EWI (XPS)
5! (Y below DPC to

New SunRm solid fl DTG i i ' o
Service penetrations  Kitchen floorboards lifted to Rockwool Flexi 100

250mm IKO Enertherm made airtight insulate (A= 0.038) in

PIR insulation

Lounge floor



Structural insulation
- Partel Alma Vert —
from recycled bottles

Structural Insulation supporting
windows in External Wall insulation
zone, temporary rain covers

Windows Green Building Store
Ultra 0.6 kWh/m2K
(Passiv Haus standard)

Old windows sold on eBay



Windows in EXTERNAL Insulation Zone

MVHR ducts run above exist
ceiling joists, w ceiling drops
Continuous airtightness barrier
maintained at eaves from Loft
ceiling to EWI

Exist main roof insul 100mm
continuous with EWI at eaves

Continuous 50 ventilation gap
maintained above insul

Insul continuous above soffit

Render drip at window head —/

New windows in EW
insulation zone, refer to Str
Eng info for structural
insulation

EWTI exist (@ eaves + window support
Scale: 1:25

Structural insulation
support




BIIOVEDOSHILL RevF.dwg

Before making changes, please nolify GBS. GBS is only liable for the performance of system if installed to design.
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S33DYEDOSHILL RevF.dwg

Andrew Dunlap

Before making changes, please notify GBS. GBS is only liable for the performance of system if installed to design.

Wall Mounted air Valves:

Where wall mounted air valves have been
shown itis important to ensure that the duct
on which they are mounted is at leasta
100mm offset from center to the ceiling finish
for commissioning and air flow purposes.

i8.11.2022

Hit to Seals




MVHR ducts tunnelled
thru old fabric

SUPPLY
OUTLETS/

EXTRACTS




_Roof voids

_______________________ -
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Ventilation — PASSIVE




Air Tightness specification

- Spec:
- Training / Air Tightness “Manager”

- Intermediate tests




+ exhaus! stacks, internal

Continuous AT Line | e > sapaly dinks 8055

To warm side
of insulation

SUN RM ROOF:
Colourcoat Urban steel @
approx 12 deg, Spec 7.11,
details Appx K

) . [

1 1000 2 0

AIR TIGHTNESS

BARRIER 1w achisve 2

ACH@ 50 Pu

SUN ROOM WINDOWS:
Triple-glazed, installed in
insulation zone, Spec 9.01
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New bedrms roof: fibrous AT
paint on steel chimney bracing
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Exist bedgiil 2: AT paint at eaves;
- (old insulation stored for reuse)
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Hills Rd Retrofit — passiv Haus model




Dyer Retrofit — OEH numbers




Hills Road Retrofit

For Open Eco Homes
10 October 2024

Margaret Reynolds,
Architect & Retrofit Coordinator (retired)
M Reynolds RIBA




Your next steps

e Find out how you can get started with your retrofit

e Book another tour or talk

e Research our past case studies

e Book a training session and borrow a thermal imaging camera

e Use Transition Cambridge’s personalised home energy advice tool

e Please complete the event feedback at the end of this talk
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http://cambridgecarbonfootprint.org/getting-started-retrofitting/
https://cambridgecarbonfootprint.org/what-you-can-do/open-eco-homes-events/
https://cambridgecarbonfootprint.org/open-eco-homes-case-studies/
https://cambridgecarbonfootprint.org/what-we-do/thermal-imaging/
https://www.transitioncambridge.org/energy-advice2/index.php

Can you help us?

Make a donation to help us run more Open Eco Homes tours:

Share your experiences on social media:

Thank you for your support!
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