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PASSIVHAUS AS A ROUTE TO NET ZERO:
U

NEW BUILD PASSIVHAUS
HACKBRIDGE PRIMARY & HARRIS
ACADEMY
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New Build Passivhaus Route To Net Zero

Hackbridge Primary School
Client: London Borough of Sutton
Designer: Architype Ltd

Contractor:LakeHouse / Willmott Dixon

passivhaus
conference

Gross Internal Area: 1,685m2
120 pupils: One FE (expansion to 2FE)
Completed: November 2019

Harris Academy Sutton
Client: London Borough of Sutton Gross Internal Area: 10,625m?
Designer: Architype Ltd 1,275 pupils: Six FE plus 6™ form

Contractor: Willmott Dixon Completed: September 2019
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Sutton’s Reasons for Choosing Passivhaus Standard

Closing the
Perforn?nce Gap

* arigorous energy standard

* arigorous comfort
standard

* arigorous evidence based

standard

* arigorous quality

assurance standard

® PLANET
SUTTON
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Closing The Performance Gap

—‘ Due to estimations in simulations

UK Buildings
Typically Perform

4 O O/O ‘ Due to quality discrepancies on site

Worse than
Simulated —. Due to improper comissioning of equipment
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Closing The Performance Gap

—‘ Due to estimations in simulations

UK Buildings PH Buildings
Typically Perform Typically Perform
ue to quality discrepancies on site O
40 O /O @ Dvue to quality discrep t 0 /0
Worse than Worse than
Simulated ——@ Due to improper comissioning of equipment Simulated
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Passivhaus Standard Reduces Energy Demand

150.0 1

120.

m Predicted m Actual
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86 % reduction
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o0 1Typica| TM46| 2013 | 2014 | 2015 | 2013 | 2014 | 2015 | 2013 | 2014 | 2015 | 2013 | 2014 | 2015 | 2013 | 2014 | 2015 0-- Heating  Elec kWh/m2.a Total Total PE,
OBSE |  Wilows |  Stlukes | OakMeadow | BushbuyHil |  Wiknson | kWh/m2.a kWh/m2a  kWh/m2.a
Architype POE monitoring of schools energy Enterprise Centre UEA
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Comfort and wellbeing

KEEN research project - Comparing Air Quality:

CO, concentration 6000
during occupied hours 5500 -
(ppm) e : “our children are more alert and
attentive in lessons due to the
4500 amount of daylight in classrooms
4000 and the fresh air throughout the
3500 — | school. The fact that the new school
3000 — is built to Passivhaus standards
P 2500 PY means that learning has been
(Class A) 5000 % enhanced; our pupils love coming to
°® T school”
1500 - = od »
m Average
(Class B) 1000 — ﬂ i | | % & é Sara Morris, Head Teacher, Oak
o Average 500 - I r A = Meadow Primary School
(Class C) 0
Jun Oct Dec Jun Oct Dec Jun Oct Dec
Class A Class B Class C I v
Naturally ventilated, Naturally ventilated, Mechanically ventilated with A I
conventional 1970s pre-Passivhaus heat recovery, Passivhaus I
m
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CERTIFIED

Passivhaus Quality Requires Collaboration raso Houst

OJ
TRADESPERSON

* Lessons learnt workshops

« Trades person training

« Passivhaus induction for operatives

« Setting the expectations on quality

Task Typ d W
Descripti ©  Example
Location: ~ North Elevation
: (N :

gl C}o 5 o’(o | = (f{ ? Cf? (= Status: Works

=@/ ORVOBRY () @) [ 5 © :

$ sz Y W W\ \

- ] | d (] Willmott Dixon Construction

~ Comments:
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N et Ze ro Theory and Reality ‘Net Zero Carbon’ in Theory

and Reality
Performance gap increases
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renewable energy generation
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LETI - Net Zero Operational Carbon Targets

Total Energy Use Intensity (EUI) - Energy use
measured at the meter should be equal to or
less than:

e 35 kWh/m?/yr (GIA) for residential’

For non-domestic buildings a minimum

DEC B (40) rating should be achieved and/or

an EUl equal or less than:

e 65 kWh/m?/yr (GIA) for schools'

e 70 kWh/m?/yr (NLA) or 55 kWh/m?/yr (GIA)
for commercial offices'?

Building fabric is very important therefore
space heating demand should be less than
15 kWh/m?/yr for all building types.
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Net Zero C

Net Zero Carbon Buildings:

A Framework Definition

Net zero carbon - construction (1.1):

“When the amount of carbon emissions
associated with a building’s product
and construction stages up to practical
completion is zero or negative, through
the use of offsets or the net export of
on-site renewable energy.”

passivhaus
conference

ADVANCING
NET ZERO

N

. Establish Net Zero Carbon Scope*

1.1 Net zero carbon - construction

1.2 Net zero carbon — operational energy

. Reduce Construction Impacts

2.1 Awhole life carbon assessment should be

undertaken and disclosed for all construction projects

to drive carbon reductions

2.2 The embodied carbon impacts from the product and

construction stages should be measured and offset at

practical completion

. Reduce Operational Energy Use

3.1 Reductions in energy demand and consumption
should be prioritised over all other measures.

32 In-use energy consumption should be calculated and
publicly disclosed on an annual basis;

. Increase Renewable Energy Supply

41 On-site renewable energy source should be
prioritised

4.2 Off-site renewables should demonstrate additionality

. Offset Any Remaining Carbon

51 Any remaining carbon should be offset using a
recognised offsetting framework

5.2 The amount of offsets used should be publicly
disclosed

Net zero carbon - operational energy (1.2):

“When the amount of carbon emissions
associated with the building’s operational
energy on an annual basis is zero or
negative. A net zero carbon building is
highly energy efficient and powered from
on-site and/or off-site renewable energy
sources, with any remaining carbon
balance offset.”

arbon - Construction

6 - Option

CLT as built rev01 10% solar array
Defaults: Educational L4

Total Per m?
Capital Cost £40,733,300 £3334
Lifecycle Cost £47 899,400 £3920
Embodied Carbon 8530 Tonnes 698 kg
Operational Energy 241 MWh/yr 20 KWhyr

Chart: | Lifecycle Carbon

Carbon Lifecycle

Concrete as built rev01 10% solar array

Total
Capital Cost £40,952,800
Lifecycle Cost £48,101,400
Embodied Carbon 10547 Tonnes
Operational Energy 242 MWh/yr

Chart: [ Lifecycle Carbon

Carbon Lifecycle
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Total Area 12218 m*
Total Floors 4
Location London, UK
Glazing Ratio 27%
Floor Height 4.23

Run Simulation Duplicate Delete

L e \ 4 “lu

Total Area 12218 m*
Total Floors 4
Lacation London, UK
Glazing Ratio 27%
Floor Height 423

Run Simulation Duplicate Delete
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Architype’s Sustainable Performance Evolution

AR

Reducing Reducing Reducing Improving Positive
energy carbon cost wellbeing performance
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Passivhaus Design Requirements
To Get To Net Zero Operational Carbon

Heating or Heating
Demand Load
15 10
kWh/m?a W/m?
Form and Orientation
Cooling or Cooling
Demand Load
\% Continuous Super Insulation
15 10
kWh/m?a W/m?
, N --" = Draft Free Construction
- Frequency of N ! -
Airtightness Overheating
10% > Efficient Services
/(A)CIE-SI ideally <% ’
<2%
Primary r Primary Energy Onsite Renewables
Energy Renewable > P O\ >
135 60
kWh/m?a kWh/m?a
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Hackbridge Needed Passivhaus to Achieve Planning

KEY:

o Classroom wing

Radad e T

7 T GRE

o Canopy

o Vehicle entrance/exit

o

o Potential future ecology park
o Staff car park
o Main building entrance

o Access to MOL

o Playground
@ Grass pitch

f Q New raised table in road
|

)
i

|
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| | I
xl ' }
lii ittt il il R X > 2235 <) B ex . : @ Bedzed pavilion
| P . ) . - L et 1 e - Ry, % Foot path
4111 ” "} I Ly ¢ p G > . & ,"; 2 _.;"' . L ” 0 Habitat area

@ Footpath widening
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Hackbridge: Regenerative Design
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Hackbridge: Passivhaus Design Strategy

KEY:

Exhaust air Outdoor air

vl

|
o NN A

0 Good solar orientation & compact form

e Super insulation and no thermal bridges

e Air tight envelope

o 0 Ventilation with heat recovery

e High comfort levels

0 P A

A
(% Supply air

T
|

(s 8 ol©
o . _‘ - o Reduction in small power
ARARAAMARARAOAL @ AAAANMAMANARARARARAATARARAAN D Photovoltaic panels to help achieve Zero Carbon

G Low primary energy

0 Triple glazing
I
I] O Natural ventilation in the summer

M~ ST ——

—

Form Factor - Glazing Ratio Fabric Specification Positioning
Solar Gains - Glazing Layout - Fabric Construction - FHfficiency
© Shading : :
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Hackbridge: Form, Orientation & Facade

Grass pitch
)
| =3 <
B ¥
-"\ ‘ \ Hard and soft e
\ playground
3 Y T
mummmumﬂuﬂ
\ Planting and swale G o S "|uumu|u||ummumlmumummum
\ to boundary to ease S e, ‘ ; i
w definition between . : z /
: Gabje end addressing * MoL & play space
SeVTOUf Rd | \‘Seymour Rd
| Entrance - . : .
| | ) * == B View to courtyard : ot i,
\ Sl | I
enclosure to | ¥ ‘
A e A A 1k
‘ surveillance New access to 1 . c & i3 || ez KT ‘,:;ii“"
MoL : & : T N
Meadow
\ area (publicly
accessible)
Ne! ac&ess \ o
from|London Rd
MO \
\ \
\&
|3 |\
\ &\
|

Building concept diagram
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Hackbridge: Passivhaus Fabric
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Insulation

®

Load

O Denotes airtight seal

0.00 SSL

_— e —— e —— — — — —
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Hackbridge: MEP to Net Zero

1-shaped foang profile specified by Architect / MAF engineer
Module support specified by Architect / M&E engineer
Photovoltaic Module by Architect / M&E engineer Optigreen pre-cultivated sedum vegetation mat,
with additional plug planting into mat. Q37/400
80-150mm depth medium- Extensive
Washed pebble strip 20-40mm substrate with limestone scalpings and
Q37/440 growing substrate. Q37/390

Optigreen filter fleece type 105. Q37/360

Optigreen suction and capillary Optigreen structured storage fleece type

tleece type 500 K. Q37/345 S5VB00. Q37/350

Optigreen filter fleece type 105 Waterproofing membrane and root barrier
Q37/360 combined specified by Architect (root resistant in

Optigreen edge trim type ZP120. % accordance with FLL)

Q37/420

100% Heating Demand
— Designed to be achieved through
inter-seasonal ground source heat

pump
100% Electrical Design

— Designed to be achieved through
Bio-Solar Roofs (PVs)

passivhaus

conference

Thermal
Store
with
Gas top
up

Inter seasonal
Ground Source Heat
Pump
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Hackbridge: MEP to Net Zero

Energy Performance Asset Rating

More energy efficient

A "0 % I — 150000

--------------------- SSasscsussntscenssensscnsnnsscesnnnne Net zero CO. emissions

Energy Balance with ICAX

100000
50000
= PV contribution, kWh/a
01 ® Electric power, kWh/a
Hot water, kWh/a
-50000 ® Cooling, kWh/za
W Heating, kWh/a
Less energy efficient -100000
Technical information
Main heating fuel: Grid Supplied Electricity Buildings similar to this one -150000
Building environment: Heating and Mechanical Ventilation could have ratings as follows:
Total useful floor area (m’): 2451.995 If newly built
:::::::: :ost':::?a(t:z;:;elzf) -510.81 gxté%iﬁg's?iéie -200000
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Hackbridge Primary School
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Harris Academy Sutton

Large Scale
Project

How low can
we go?
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Harris Academy: Passivhaus Design Strategy

EXHAUST \ f OUTDOOR

1.Solar orientated & shaded with compact £y
form [ m | , O J w
2.Continuous insulation & no thermal bridges N SuPPLY
3.Continuous airtight line / comer Ex:zga
4.Mechanical ventilation with heat recovery —
5.Reduce small power load B 7 / 1 \ N sl
6.Triple glazing - = — — :
7.Natural ventilation in AR |
temperate months I )k
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Harris Academy: Form,
Orientation & Facade

LU

N

PARING

. — TWO STOREY FRONTAGE

oo TR 570N o
RETENTION AGGERED WINGS GAUES COURT
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without thermal bridges or
cavities/gaps <0.15W/m2.K

Harris Academy: Fabric .: | 1. Gontinuous nsulaton

i A 2. Continuous airtight layer
impermeable to air movement

3. Continuous windproof layer
to prevent wind purge of the
insulation

* 01 First Floor
93100

4. Separate services layer
to prevent future impact on the
airtight layer

5. Weather-proof claddina

[] curicuam [ Awnminum cladcing
[ concrete B 7imcer ciacding
Roof system [ Timoer frame infin
Larsen truss [ copeer ciaccing
P Foamgias I Awuminium cagping / tashing
W ge200 XPS insuation - Floor system
e e 7| Brickwork I wall tining ¢ partition system
\’\\\\ Window / door [] ceitng system
h Brise soleil - - Altightness line
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Harris Academy: MEP Minimized Energy Demand

"! W HP mmmu m -
il I

Heatlng Demand
— Designed with domestic size Gas

boiler, with provision to connect to
planned district heat main

10% Electrical Design
— Significantly reduced demand and a

further 10% of this achieved through
Bio-Solar Roofs PV
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Harris Academy Sutton
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Harris Academy Sutton
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Summary

Passivhaus is the essential first step to Net Zero Operational
Carbon buildings.

You need to consider the form, facade, fabric and then MEP.

Harris Academy demonstrates that using Passivhaus on large scale
projects can significantly reduce energy demand. It has also been
designed to achieve Net Zero Operational Carbon by 2050 as the
electrical grid decarbonizes, and when it is connected to the DHM.

Hackbridge Primary School shows that small projects with efficient
design, can become Net Zero Operational Carbon NOW. “HH'"I’I'J’
= [
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"It really is a spectacular learning environment where our students will thrive academically and develop
long-life interests and talents... I've been involved with the development of the school and have enjoyed
working with Architype and the team to see it take shape. Architype listened to our needs throughout the
design process and have given us a building which delivers, not only on quality and looks, but also on
environmental targets, which are increasingly important in today’s world. Our new school provides an
inspiring new space for students and teachers a like”

James Fisher (Principal at Sutton Secondary School)
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A HEALTHY & GREEN FUTURE

THANK YOU
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