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Introduction

« Refurbishment / cut carve/ retrofit is an ever-increasing project
sector.

« Existing fabric retention, upgrading and renovation is no longer

an afterthought but an integral part of project brief and concept.

* Risks inherent with existing fabric require different approaches
for different types of fagade and different key project drivers.

3 different refurbishment projects:

» 50 Berkeley Street — Historic solid wall considerations and the
importance of surveys

* New Zealand House - Solar performance of an early post war
Grade Il listed glazed office tower

» Woolgate Exchange — Glazing thermal performance
improvement studies for <25 year old office building

AR A Facade
i J‘m_ timeline
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Woolgate Exchange

New Zealand House Another 60+ years Design Life (and up to
date fabric performance?) please......
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50 Berkely Street

Built ca 1926
Extended ca. 1950's 1970's
Refurbished ca.2000

2023 refurbishment TEAM:

« Client - Berkely Estates Asset
Management (BEAM).

« Architect- Stiff & Trevillion / Veretec
+ Main Contractor — BAM construction
« Structural Engineer - HTS

+ M&E / Sustainability - NDY

Current
proposals

LIA[H

Existing details

Importance of
“..  surveys
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Importance of
surveys

Importance of
surveys

Point Cloud Survey + Photogrammetric Survey
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Notes:

** More than 40mm insulation
will result in a reduction in net
lettable area.

«No current regulatory
requirement to insulate the
existing walls

«*Allowances should be made
for new dry lining where 0.2 WimaK

appropriate.
0.5 Wim2K

«Marginal gains in terms of
planning and BREEAM to
providing insulation

08 0.72 WimzK
Remedial measures now or

during CAT B works could
trigger upgraded thermal
requirements to minimum

standards (to new Part L)

«Consideration required if
insulation will be appropriate
for the historic fagade and not
cause long term problems.

Increase in thermal performance -W/m2K

«Willrequire rebating the 0
existing masonry around
window interfaces.
Existing—
T.5Wim2K
wi w2 w3 wa ws

Degree of
Intervention

Optioneering

JuB3INSUO2 3500 Aq pepIAid SE 1500 A3

Hygrothermal behaviour of solid walls
with embedded steel structure?

Regent's Sireet Disease.

Optioneering
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Solid Walls

Whole Life Carbon
Balance (A-C)

opeiston TITIED Optioneering

NDY study.

Advantages

Minimum embodied carbon Poor uvalue.

Minimum expenditure

Miimum isk of introducing probloms for ambedded ool structure. S

Wil ot triggor minimum requiromonts or pat L or ‘uperading o thr-
mal clements

Bettoru-value (072 Wim2K) and long term isues with moisture,

Keeps the exising net letabl area

42 Saving
Improved air ghtness (with VCL membrane)

Less energy in use (neating demand)

Better value (0.5 Wim2K) and long torm isues with maisture,
Keeps exsting et letable area

97 Loss
Improved air ighinsss

Loss enorgy i use (reating demane)

and long term issues with moisture.
Bettoru-value (0.42 Wim2K)

Improved air ghiness « 4Saving

Less energy in use (neating demand)

Foduces net ltable area

U vl compiant with max values alowed in New Part L (0.26WmzK) and ang tom isuos vith moitro

Improved ai ightness .« samiess

Less energy in use (neating deman)
Reduces net letable area

New Zealand House

COMPLETED ca. 1963 RMJM
Refurbished 1995 - RMUM

2023 REFURBISHMENT TEAM:

+  CLIENT - Crown Estates / NZ Govt

+ MAIN CONTRCATOR (PCSA) - Multiplex

*  ARCHITECT - Lifschutz Davidson Sandilands
+  M&E Consultant — Watkins Payne

+  STRUCTURAL ENGINEER- AKT Il

15

© Centre for Window and Cladding Technology 2023

16



CWCT AGM and Members’ meeting 2023
Refurbishment considerations — Tony McManus, FMDC

CENTRE FOR

WINDOWS
CLADDING

TECHMNWNODLODGY

17 18

. . oo ENOT OGP G raton ainss Appearmrcoot ™ oy wamenance
(TBC)
Double glazing Closed cavity facade
o O -
Podium CCF <0.
Tower DGU
I - ] .J L Podium  DGU 03035
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Reflectivity of solar coatings Whole life carbon assessment

Whole Life Carbon of each facade system

sisican s ARUP

......
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Woolgate Exchange
Completed ca.2000

THLEL

« CLIENT - MEPC m £
« MAIN CONTRCATOR - Balfour Beatty ' ::: ==: == m lll |

* ARCHITECT - Siddell Gibson | ‘
+ GLAZING DESIGNER Ll | T s g
«  &INSTALLER - Contano Aluminium '

*  GLAZING FABRICATOR - Sipral

*  GLAZING SYSTEM HOUSE - Schueco
+ STONE - Easton Masonry

« PRECAST GREYBACKS - Tarmac

«  FAGADE CONSULTANT - WINTECH

ORIGINAL TEAM: = [ lmm
i ‘”I"ll!'l!l““ L :@m'
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WOOLGATE EXCHANGE

Current
proposals

REFURBISHMENT
TEAM:

+ CLIENT - STANHOPE

*  MAIN CONTRCATOR - MACE

* ARCHITECT - STIFF AND TREVILLION

*  GLAZING DESIGNER & INSTALLER - OAG

+ STONE - SZERELMEY
g
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IMPORTANCE OF EARLY STE INVESTIGATIONS ON THIS
PROJECT DUE TO LIMITED / NO AS BUILT INFORMATION

NOTE: BUILDING WAS VACANT FROM STAGE 1
STONE CLADDING
INVESTIGATIONS WERE CARRIED OUT TO:

1. Verify type and depth of existing insulation

2. Verify the thickness of stone cladding and the wall
build up behind.

3. Verify the position and the condition of the support
bracketry and any structural elements supporting the
stone cladding.

4. Metallurgic surveys to verify the type and condition
of stone support bracketry.

5. Verify the concrete greyback condition and durability
characteristics.

6. Verify the location and type of fire stopping and
cavity barrier material within the fagade (if any).

CARRIED OUT BY PAYE

PAYE

GLAZING SYSTEMS

INVESTIGATIONS WERE CARRIED OUT TO:

1.
2.

«

2o®No

0.

CARRIED OUT BY GIG & OAG O ﬁ G-l @

Verify expected air tightness performance.

Investigate cold bridging through localised thermographic
survey.

Verify window frame condition and suitability for upgrading
with new finishes and glass.

Verify the general fagade condition in regard to
seals/gaskets/membranes etc.

Verify the thermal performance of the existing windows and
the improvement possible with new glass.

Verify solar performance of existing windows.

Verify acoustic performance of existing windows.
Understand ease of adapting windows on site.

Understand ease of respraying windows on site.

Understand ease of reglazing windows on site.

CENTRE F o
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26

27

© Centre for Window and Cladding Technology 2023

ALL PRIORTO MAIN
CONTRCATOR ENGAGEMENT
TO INFORM DESIGN OPTIONS
AND PERFORMANCE

CORE HOLES EXTERNALLY
LOCAL OPENING UP
INTERNALLY

WATER AND AIR TESTING
FULL WINDOW STRIP
DOWN

TRIAL SITE REPAINT

FULL INTERNAL STRIP
ouT

I!
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Optioneering
+  KEEP EXISTING FRAME AND GLASS (DGU)
«  KEEP EXISTING FRAME AND RE-GAS UNITS (DGU)

*  KEEP EXISTING FRAME & REPLACE GLASS WITH NEW HIGH
PERFORMING DGU.

*  KEEP EXISTING FRAME & REPLACE GLASS WITH NEW HIGH
PERFORMING TGU.

*  REPLACE EXISTING FRAME & GLASS WITH NEW HIGH
PERFOMING FRAME & DGU.

*  REPLACE EXISTING FRAME & GLASS WITH NEW HIGH
PERFORMING FRAME & TGU.

U-value =2.1

DGU
Existing

U-value = 1.0
Wim2K
Spacer =0.08
WimK

DGU
Improved

U-value = 0.6
Wim2K

TGU Spacer = 0.08
WimK

THERMAL PERFORMANCE

STRATEGY WAS TO KEEP INTERNAL LININGS AND NOT
IMPROVE EXISTING WALL PERFORMANCE.
PERFORMANCE ENHACEMENT THERFORE TO GLAZING
ONLY.

DIt

TYPEA
2000
e ——
546 170 1367 17 516
z
— P
% or o102
=
< o
2 1
2] Il
U-value
TYPEA Wik
DGU - Existing 26
ng Framing  |DGU - New 1.7
TGU - New 15
DGU - New 13
New Framing
TGU - New 1.0

29

EMBODIED CARBON

ALUMINIUM EMBODIED CARBON EQUIVALENT FACTOR
TO NOT EXCEED 4.0kgC0O2/kg FOR THE BILLET
PRODUCTION (Hydro Reduxa or equivalent).

GLASS VALUES ASSUMED WORST CASE IN DIAGRAM
ADJACENT

CALCULATIONS BY SWECO, PRE CWCT METHODOLOGY.
FMDC PROVIDED ACCURATE MATERIAL VOLUMES.

66.2/16/66.2 66.2/16/4116/66.2
Vs g M
4
|
| |
| {
| |
| |
i vl r\’)
@ U ygie? R, g it s
2 o
R e e ek OU
ot e iwor i oot
NP o Y WP o
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Material quantities for window framing

Side profile (DT 01)
The table below summarizes the material quantities, on a linear meter, of the side profile.

Aluminium 0.00065 648.1
EPDM 0.00017 1716
Polyamide Glass Fibres 0.00026 2629
PE Foam 0.00086 856.1

Mid mullion profile (DT 02)

The table h i ona
for large vertical spans.

, of the mid mullion profile

Aluminium 0.00271 2712.0
| EPDM 0.00034 342.0
Polyamide Glass Fibres 0.00025 2484
| PE Foam 0.00289 28862

Mid mullion/transom profile (DT 03)

The table below summarizes the material quantities, on a linear meter, of the mid

profile for short d vertical spans.
Aluminium 0.00271 7120 |
| EPDM 0.00034 3820
Polyamide Glass Fibres 000025 2484
PE Foam 0.00289 2886.2
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SWECO OPTIMISATION ASSESSMENT
g DELTA 106 tCO2e,
THE ASSESSMENT FOCUSSED ON B
3.
1. DGU VS TGU WITH NEW FRAME IN BOTH. g DELTA 631002
2. RETAINED FRAME VS NEW FRAME WITH NEWDGU 2
IN BOTH 3 The defta shows the new DGU with new
: F frame is better than new TGU with new
L frame. 431CO2e saved.
25 YEAR STUDY PERIOD )
COMPARE EMBODIED CARBON EXPENDED (FLAT LINES)
WITH OPERATIONAL CARBON SAVED (UPWARD
TRENDING LINES). — O
ASSUMES 1 GLASS REPLACEMENT CYCLE.
N
PAYBACK WOULD BE WHERE BLUE CROSSESBLUEOR £ « DELTA 631002
RED CROSSES RED, ULTIMATELY THERE IS NO FULL H
PAYBACK. 5 N
B«
THE DELTA BETWEEN OPERATIONAL AND EMBODIED ] PRLTAZSAIC02e
SHOWS THAT NEW FRAME AND NEW GLASS ISBETTER 3 i
THAN RETAINING THE EXISTING FRAME AND ADDING § =
NEW GLASS i The delta shows the new DGU with new
frame is better than new DGU with
® existing frame. 191 tCO2e saved.
b
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weres Preferred Option

OTHER DECISION MAKING
CRTIERIA

ULTIMATELY THE DECISION TO
RETAIN THE FRAME AND ADD
NEW DGU WAS PROGRESSED

MATRIX OF OPTIONS AND
DRIVERS

KEY DECISIONS AROUND

* UPFRONT EMBODIED

CARBON.

« LOGISTIC IMPACT OF

REMOVING AND

INSTALLTING NEW FRAMES.
+ REMOVAL OF EXISTING

FINISHES REQUIRED AND
CARBON IMPACT OF DOING
S0.

+  PROGRAMME IMPACT.
+  FINANCIAL COST IMPACT.

3 different refurbishment projects:

« Every project is different with different influencing factors
and drivers

» Knowledge of different materials and historic build
methods is fundamental.

* Collaboration with Sustainability and M&E colleagues is
paramount.
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