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There are some key lessons but
essentially it’s all about balance

» Know where you’re starting from
- Understand all of the impact
 Think holistically

» Learn from modelling

- Manage consent process

- Some misconceptions
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COLLEGE BRIEF i e - :
November 2009 2. Sustainability .
Fabric and systems X
a. Photovoltaic panels 1
Accommodation b. Fresh air intake and outlets :
c. Extract air and heat exchange 1 : v
+ 130 Study Bedrooms 0 Fabricupgrades T DT g, T e e g -
1/5 Ensuite rooms - air tilg?tness
A - insulation
4/5 Shared facilities e. Underfloor heating
4 ACCGSSible Rooms f. Ground-source heat boreholes

« Tutorial Offices, Fellows
teaching and residential
sets

+ Seminar Room

3. Facade :
Compliance with Building, ~ Renewal of fabric

Fire and other Regulations

Complete new services
installations

Renew facades and
character of court and of
rooms

Reduce energy use and
carbon emissions in line

with global targets IL__m

1. Rooms
Character and comfort









Some key lessons

- Know where you’re starting from
Understand all of the impacts
Think holistically
Learn from modelling
Manage consent process
Some misconceptions






Understanding existing fabric performance
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+ In-situ U-value measurements
« Hygrothermal gradient mon_.itofi‘ng

- Thermal imaging .-~ v
i N el
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- Air pressure testing i
« On site weather data colleﬁctions

« Material property testing



In situ U-value measurement

For 8 walls measured

Range of measured
U-values (ISO 9869 ) 0.59 — 0.78 W/m2K

Average measured U-value = 0.69 W/m2K

Standard U-value calculated for walls
(ISO 6946) = 0.94 W/m2K

25% difference between measured/calculated U-values

Project proposal 0.25W/m2°C.

For comparison:

a. Building Regulations. 0.35W/m2°C.
(Limiting Value for new buildings):

b. Passivhaus Standards
New build 0.15W/m2°C.
Enerphit for internal insulation 0.35W/m2°C.




Interstitial Hygrothermal Gradient Monitoring -
IHGM
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Some key lessons

Know where you're starting from
- Understand all of the impact

Think holistically

Learn from modelling

Manage consent process

Some misconceptions
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Architectural character: interiors
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Room Category, Prevalence and Significance

Grand Rooms

Rare HIGH (Archway Rooms)

room
(5 rooms) N/A (New Seminar Room)

Approach

To preserve and repair the existing fabric and, only where
necessary, to renew or adjust this to accommodate fabric
upgrade. Some of these rooms have four external walls and an
insulated lining would be added to each of these. To maintain
the existing arrangement and details, this would be installed
across the full extent of each wall, allowing a reinstatement/
like-for-like replacement of the existing cornice, picture rail
(where present) and skirting details. Joinery pieces and the
fireplace are to be refurbished and re-installed

Typical Room Appearance

Standard - formal

1 /1 O MODERATE

Alining would be added to accommodate insulation to external
walls only. A similar lining element would accommodate the
main service risers to internal walls - as shown on plan.

Fitted furniture is envisaged as a distinct, subordinate, and
removable timber intervention. This would be separate from
the background wall/lining and it’s maximum height keyed to
door surround height.

Standard - normal / informal

1 / 4 MODERATE
(/LOW - generally slightly

lower significance than
‘Standard - formal’)

An insulated lining would be added to accommodate
insulation to external walls only. A similar lining element would
accommodate the main service risers to internal walls - as
shown on plan.

Fitted furniture is envisaged as a distinct, subordinate, and
removable timber intervention. This would be separate from
the background wall/lining and it's maximum height keyed to
door surround height.

Attic Rooms

1/4 ™

The existing sloped ceiling is to be lined-out to provide the
additional insulation depth required - the junction detail
between sloped ceiling and adjacent walls is to be maintained.

Fitted furniture is envisaged as a distinct, subordinate, and
removable timber intervention separate from the background
wall/lining.
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Back rooms

1/3 ™

An insulated lining is to be added only to the outside walls. A
similar lining would accommodate the main service risers to
internal walls - as shown on plan.

Fitted furniture is envisaged as a distinct, subordinate, and
removable timber intervention. This would be separate from
the background wall/lining and it’s maximum height keyed to
door surround height.
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Heritage Significance

HERITAGE STATEMENT

New Court N 3 NEW COURT
Trinity College W ! TRINITY COLLEGE

June 2012

Heritage Survey Summary

2nd August 2019
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Retrofit Wheel
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Some key lessons

Know where you're starting from
Understand all of the impact
» Think holistically
Learn from modelling
Manage consent process
Some misconceptions



Existing carbon emissions. 100%
Halve the Demand
50%
Double the Efficiency
25%
Halve the Carbon
12.5%

Future carbon emissions
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Proposed Strategy

Photovoltaics

A PV array mounted on the South-facing roof
over Garret Hostel Lane will produce 14,000kWh
electricity, saving 7,280 kg carbon, per year.

Air-Tightness

Penetrations around windows and through
external and internal walls sealed, windows
draught-stripped, new membranes to roof.

To achieve draught-sealing to 3.0m3/h/m2@50Pa

Insulation

Improvement of the thermal performance of roof,
ground floor and external walls, using vapour-
permeable insulation to achieve maximum thermal
performance without risk to the existing fabric.

Mechanical Ventilation with Heat Recovery

Supply fresh tempered air to student rooms and
extract air from the gyps, showers and wcs,re-
purposing the otherwise redundant chimney flues.

Underfloor heating with Ground Source Heat
Pump

The improved thermal performance will allow an
underfloor heating system to be fed by a ground
source heat pump from a borehole array within the
courtyard.

This installation will provide up to 97% of the
annual heating load.




WUFI| model: comparing vapour permeability

Soat®efacing wall. Ko extemal render. Phenalic foam insulaticn with vapour basrier
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WUFI| model: mould is the significant risk
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Figure 3.2 Isopleths published in Sedibaver[3] showing the required temperature, humidity and duration of exposure for mould
germination and growth.
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Know where you're starting from
Understand all of the impact
Think holistically

» Learn from modelling
Manage consent process
Some misconceptions



Relative Humdity, %

Relative Humdity, %

150mm phenolic foam
+ vapour control layer
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wall thickness

insulation thickness

WUFI outputs: wall and insulation thicknesses
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Maquettes and model details
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Know where you're starting from
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- Manage consent process
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This is not an issue of interpretable policy or
guidance, but of Criminal Law.

HE and Conservation Officers feel on much
more solid ground in defending their positions.

Planning (Listed Buildings and
Conservation Areas) Act 1990

THEFTIE §



s
National, Heritage and Local Policie

.. LY
: Communitijes
o and Local Government

(L1

CAMBEIDGE
LOCAL PLAN

July 2004
National Planning Policy Framework




Mock-Up Room




Three questions:

What are the heritage values of the existing building and what

are their relative significances?
Including continuity of building use for optimum purpose, collegiality etc

To what extent will the proposals harm, or benefit, these values?
What are the harms and to what values do they apply?

What heritage benefits arise from the proposals (replacement of defective render,
refurbishing and re-purposing of shutters etc)?

Are any harms outweighed or balanced by heritage or other

benefits?
What other benefits would arise from the proposals?
Environmental sustainability, research and monitoring, knowledge transfer etc.
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Before After
U-Value: W/m2K
External Walls 0.685 0.25
Windows 5.8 1.9
Roof 2.2 0.15
Ground Floor 1.7 0.25
Air Permeability 11.0 3.0
m3¥/m?hr@50Pa
Annual Space Heating Load 857,000 124,000
TOTAL - kWh/a
kWh/m?a 160.5 23.22
(5,340m2GIA

Enerphit Enerphit
Table 2 Table 3
0.35
0.85
0.35
0.35
1.0 1.0
25
o

EnerPHit v

Certified

Pass

Retrofit

N.B.

Exemptions for EnerPHit

The limit values for the heat transfer

coefficients of the exterior envelope

building components may be

exceeded if absolutely necessary

based on one or more of the following

compelling reasons:

« Ifrequired by the historical
building preservation authorities



preserve character - reduce energy use
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Initial carbon emissions. 100%

60% reduction in demand
— insulate, double-glaze, reduce air
leakage, improve use of daylight.

186% increase in system efficiency 40%
— more efficient heating, lighting,
ventilation and control systems.

55% reduction of the carbon in the 23%
energy supply
- pv generation, ground source
heat pump.
11.8%

Future carbon emissions
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Oliver @5thstudio.co.uk
07711 316972
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