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Residential Retrofit
Measured comfort levels

Marion Baeli
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Content:

1. Introduction — Retrofit for the Future and RIBA
publication

2. Monitoring results — Property 1, 2, 3,4

3. Conclusion
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- Retrofit for the Future competition Retrofit Revealed

The Retrofit for the Future projects — data analysis report

Launched in 2009

- 100 projects have been completed

Data analysis report launched 2013
www.retrofitanalysis.org

- Book about 20x case studies
commissioned by the RIBA Publishing written in collaboration with TSB

 Description of each strategy
* Details | residential

retro

marton bacl

* Costs (material and labour)

* Monitoring data o
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Type of monitored data

RftF Programme main targets:

* 80% reduction in CO2 compared to 1990 emissions
* CO2 emissions limited to 17 kg/m2.yr [20 kg/m2.yr for PHPP]
* Primary Energy limited to 115 kWh/m2.yr

RftF Programme comfort monitoring:

* Temperature

* Relative Humidity

* CO2 concentration

* (Occupant interviews)

$|¢ paul davis - partners

Trust



ukpasswhaus
conferencezois

100

f t
uncomfortably
s — moist

* Temperature:
~21°C

o
o

o
o

N

N
<

* Relative Humidity
40 - 60%

Relative room humidity [%]
&
<

<

* CO2 concentration
1000 — 1500ppm

G'm bre

The UK Poabv oo Ompardafion

uncomfortably
dry
12 1'4 fﬁ 8 20 22 24 26 28

Room air temperature  [°C]

paul davis - partners



ukpassivhaus 3
conferencez013||.—

Primary Energy Results
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3 projects out of 20 met the target for Primary Energy of 115 kWh/m2.yr
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Internal insulation
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Property 1 (Princedale Road)

Fabric: Vital statistics table

—————— § *Continuous internal insulation tarartatiess | Ratw et Me
} *Triple glazing ™S
A *No cold bridges (joist ends
g detached)
— T4 :
’ Services:
A 4 *MVHR (Genvex Combi)
! | )
*Solar thermal
'——-[ *Below ground heat exchanger
y [ * Airtightness 0.34
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Property 1 (Princedale Road)

Average Temperature [°C)

30 - Variance %time >26°C
2.1°C 4.4%
1.7°C 2.3%
1.4°C 0.9%
20
Peak Temperature |
37.6°Con June 27th
10 — 6.2°C 1.6%
Lowest Temperature -4,1°C
0 on February 11th |
May-11 Oct-11 Mar-12
- 10 months -

-e=1st bedroom  -@=~External —u-Living room =Master bedroom
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Property 1 (Princedale Road)

Relative Humidity (%)

100 -
Variance

80 R
12.9%

40 -
6.4%
5.4%

40 - : = 7.8%

20 -

0
May-11 Oct-11 Mar-12
- 10 months -

-o=1st bedroom  -m=External «w-Livingroom --Master bedroom
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Property 1 (Princedale Road)

CO, Concentration [ppm] - Living Room
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400

200 -

May-11 Oct-1 Mar-12
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Property 2 (The Nook)

Internal & external insulation
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Property 2 (The Nook)

Y Fabric: Vital statistics table
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*Triple & Double glazing

b OI ! *Some cold bridges (joist ends) iy |
Services: erzed v '
; *MVHR (Paul) R Sl
_ it *Gas boiler | e b
e R SLLELL S bt
; B Solar thermal _ b 2a :
* Airtightness: 3 s l
, 1

. :
Tﬁ? " 13 bre paul davas‘ pa_rtners



ukpassivhaus (/
conferencezois
|

Property 2 (The Nook)

Average Temperature [°C)
30 T— - i =

0 Ll — v T L T -] T ¥ L T
Aug-11 Feb-12 Aug-12
= 13 months -
—&— Bedroom 2 —#— Bedroom 5 —&— Lounge —»— External
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Average Relative Humidity (%)
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Property 2 (The Nook)

C0, Concentration [ppm] - Lounge
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Property 3 (Passfield Drive)

Fabric: Vital statistics table

4 EW| T AT FrTe
' *Triple glazing . il ‘
— X & *Minimal cold bridges L
(L (floor/wall) pact Tha{ €]
| 4 ! prone e
| ] Services: Ar N o
I *MVHR (Paul)
e *Gas boiler it e Pt
| *Solar thermal . ’
o
|
* Airtightness: 1.4
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Property 3 (Passfield Drive)

Comfort Chart for period between 01 Nov-11to 19 Feb-12

100 4 ) v '
Reduced comfort attribut'able-—,l Very comfortable
1o high humidity
80 ‘ == Comfortable
* ——
=
.'g 60 _ Measured conditions-
E . Rear bed 1st floor
240 l-—
% " Measured conditions-
- Rear bed 2nd floor
20
A Measured conditions-
0 v \ Lounge
12 16 20 24 28

Temperature °C
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*C 30

10

Relative Humidity (%) and Temperature [°C]

i

1

1 Very high outdoor humidity

20

Consistent, ideal indoor temperatures

07 Nov-11

.

7 Days

14 Nov-11

100 %

—External Temp. —Rear bed.1st floor Temp. —Rear bed.2nd floor Temp.—Lounge Temp.
—External Hum, ——Rear bed.1st floor Hum. —Rear bed.2nd floor Hum. —Lounge Hum.
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Property 3 (Passfield Drive)
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Property 4 - Penzance
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Property 4 - Penzance

Fabric: Vital statistics table

“EWI —
*Triple glazing | |
| X\ *Minimal cold bridges ivakdnet o
i J (ground/wall) R T
- 1 L s VA iy
Services: -
* MVHR ;
* Ground source heat pump L L
A (Calorex 3.5 kW) & pressurised ekt
cylinder b CO ey

* ‘Heat pod’ extension
* Photovoltaic panels

* Airtightness: 5.25
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Property 4 - Penzance

Temperature [°C)

30

20 1

10

-10

Jun-11

- 12 months e

== Lounge -~ Bedroom 1 = External == EM21 CurrentL1 [GSHP electricity)

Bl... hre paul davis  partners

The UK Poabv oo Ompardafion



Relative Humidity (%)

100 4

604

= 12 months -

Bedroom 1 External
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Property 4 - Penzance

CO, Concentration (ppm]-Lounge
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Conclusion
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* More research needs to be undertaken on costs,
procurement, training, methodology

* Urgency of retrofitting the UK Housing Stock

* Retrofit for the Future programme — A platform for
engaging the industry into retrofits

* The 20x case studies are a source of information and
inspiration for others
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amazoncouk

marion baell

Thank you. | residential

retro
fit

20 case studies

RIBA # Publishing
Technology Strategy Board

Driving Innovation
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