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Overview

A grey and green AGEnda: The foundations of good 
Passivhaus design and sustainable communities for 

people in later life



Passivhaus design



Passivhaus is the new normal

Cranwood House, Haringey
Client: Haringey Council

Carlton Dene, Westminster
Client: Westminster City Council

Vorley Road, Islington
Client: Islington Council

Melfield Gardens, Lewisham
Client: Phoenix Community Housing

Darwin House, Westminster
Client: Westminster City Council

Ashley Road, Haringey
Client: Haringey Council
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The scheme at a glance

View from Wing 1 of Building A looking over the courtyard to the WestView from Church Crescent looking Southwest

The proposed scheme replaces the existing care home with 41 new homes 
for council rent and market sale in a mixture of apartments, maisonettes and 
houses in three buildings of three, four and six storeys. All the homes are either 
dual or triple aspect.

A sustainable and healthy lifestyle is encouraged through the provision 
of a communal residents’ garden, private amenity spaces and enhanced 
landscaping. Residents will also benefit from secure cycle storage. 

A safe environment has been designed through the provision of a well-
overlooked Cranwood Lane and residents’ garden with residential front doors 
facing onto these spaces. The design of the new homes is drawn from the 
existing local context to create a cohesive neighbourhood that fits well into 
Muswell Hill.

All three buildings have been designed to Passivhaus design principles, such 
that the design strives for the highest levels of energy efficiency. Passivhaus 
is a standard for the design and construction of comfortable, highly energy 
efficient buildings with set performance targets. Triple glazed windows, 
photovoltaic panels on the roofs and additional insulation are just some 
of the measures that have been integrated into the design of the scheme.  
Implementing passivhaus standards into the design should reduce energy 
costs for all residents.

Designed around sustainability

2 
houses

16 
maisonettes

23 
apartments

830
sqm of green 
open space

46
new trees

79
cycling 
spaces

4
accessible 

parking 
spaces



Easi Guide to Passivhaus Design
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Free heat in winter

PHPP

Simple building form Highly insulated

Extremely airtight Reduced thermal bridges Window  proportions 
based on orientation

Natural purge ventilation Background MVHR  Predictive modelling 

Passivhaus principles



Carlton Dene, Westminster
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Courtyard
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Terrace below

Green roof below
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Notes

1. Do not scale this drawing.
2. All dimensions must be checked on site and any 
discrepancies verified with the architect.
3. Unless shown otherwise, all dimensions are to structural 
surfaces.
4. Drawing to be read with all other issued information. Any 
discrepancies to be brought to the attention of the 
architect.
5. This drawing is the copyright of Levitt Bernstein and 
may not be copied, altered or reproduced in any form, or 
passed to a third party without license or written consent.
6. This document is prepared for the sole use of 

and no liability to any other persons is accepted by Levitt 
Bernstein. Levitt Bernstein accepts no liability for use of 
this drawing by parties other than the party for whom it 
was prepared or for purposes other than those for which it 
was prepared.

This is not a construction drawing, it is 
unsuitable for the purpose of construction 
and must on no account be used as such.
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Graph showing estimated annual heating energy balance for Block A (left( and Block B (right) at Carlton Dene

RReedduucciinngg  eenneerrggyy  ddeemmaanndd  aatt  CCaarrllttoonn  DDeennee

Efforts made at Stage 2 to minimse energy demand have 
continued at Stage 3. The adjacent icons summarise the key 
energy efficiency measures. 

This includes review of the building envelope, component U-
values and identification of thermal bridges. Workshops have 
been held with the architect and structural engineer to explore 
how to mitigate heat losses through key junctions and to 
evolve the insulation strategy. Further emphasis has also been 
placed on elevation design and the appropriate window 
proportions to take advantage of winter solar gains while 
minimising the risk of overheating

In order to reduce hot water consumption flow rates, 
distribution losses and storage losses have all been considered. 
It is recommended that flow rates adhere to the AECB water 
standards which are consistent with what is required to achieve 
net zero carbon buildings. 

As an ambient loop system with ASHP has been selected to 
provide heating and hot water for both blocks, there will only 
be marginal distribution loss from communal pipework. The 
ASHP system chosen will also include a hot water tank with a 
specific standing heat loss. 

Within the dwellings losses can be minimised by clustering of 
tapping points and use of small diameter piping. 

PPrrooggrreessssiinngg  tthhee  ddeessiiggnn  ppoosstt--ppllaannnniinngg

Currently the space heating demand is just on the target value 
on both blocks, with no room for a drop in performance. There 
are some key areas of focus which will need to be considered 
post-planning to ensure that Carlton Dene does not exceed 
the relevant criteria. These include:

• Reducing heat losses from ventilation ducts, which are 
relatively large for a Passivhaus scheme, particularly in the 
General Needs Block (Block B). This could be done by 
finding better locations for the MVHR units (i.e. closer to 
external walls) or maximising duct insulation (i.e. pre-
insulated with 40mm)

• Reducing the number and impact of thermal bridges, 
paying particular attention to the ground floor, access decks 
and terraces, roof and concrete columns.

BBuuiillddiinngg  ffoorrmm

The building form has been 
optimized in order to reduce 
heat loss areas and the number 
of complex junctions. The 
current ffoorrmm  ffaaccttoorr  iiss  11..9933  ffoorr  
BBlloocckk  AA  aanndd  11..6655  ffoorr  BBlloocckk  BB.

IInnssuullaattiioonn

A well insulated envelope is 
proposed with low U-values (e.g. 
00..1166  WW//mm22..KK  for external walls of 
Block A and 00..1122  WW//mm22..KK    for 
Block B ). The insulation line has 
been clearly identified.

EElleevvaattiioonn  ddeessiiggnn

The proportions of windows 
range bbeettwweeeenn  1100%%  aanndd  2233%%
and seek to find the right 
balance between efficiency, 
overheating and daylight. 

MMeecchhaanniiccaall  vveennttiillaattiioonn

Mechanical Ventilation with Heat 
Recovery is provided in each 
unit.

DDeettaaiilliinngg

A very airtight envelope is 
proposed (i.e. 00..66  &&  11..00  
mm33//hh//mm22 aatt  5500PPaa  respectively 
for Blocks A and B) and key 
thermal bridges have been 
identified.

SSuummmmaarryy    |  Key energy efficiency measures

SSppaaccee  hheeaattiinngg  ddeemmaanndd

The figures below summarise the results of the Stage 3 PHPP 
analysis for Carlton Dene. 

The bars on the left of each chart table show the heating 
energy losses from the building (e.g. through windows, thermal 
bridges, infiltration), and the bars on the right, the heat gains 
into the building (e.g. solar gains, internal gains). 

The difference between gains and losses, is the space heating 
demand (shown in rreedd) which will need to be provided by the 
heating system. 

Based on the Stage 3 PHPP analysis, these are (just) below just 
the PHI Low Energy / Passivhaus requirement of 30 and 15 
kWh/m2yr respectively. Therefore the buildings should be able 
to comply with these standards, subject to further efforts 
during detailed design and construction.

3D image of Carlton Dene Block A energy model
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22))  PPrriimmaarryy  EEnneerrggyy  RReenneewwaabbllee  DDeemmaanndd  

The PHI Low Energy criterion associated with total energy use 
is expressed in terms of Primary Energy consumption. 

IItt  mmuusstt  bbee  lleessss  tthhaann  7755  kkWWhh//  mm22
TTFFAA//yyrr.

The estimated primary energy consumption for Block A at 
Stage 3 is comfortably under this target at 56 kWh/m2/yr.

Although it is too early in the design to confirm whether the 
scheme is will comply with this criterion, it is likely that it will. 
Appliances and lift consumption, which vary with resident 
choice, will also have a significant impact on total energy 
demand. 

33))  AAiirrttiigghhttnneessss

A PHI Low  Energy building is required to have a maximum of 
1.0 air changes per hour at 50 Pascals pressure. This is verified 
with an onsite pressure test. Having a good strategy put in 
place during design will help achieve such a level of 
airtightness, but ultimately it will depend on the quality of 
construction.

44))  OOvveerrhheeaattiinngg  //  CCoooolliinngg

The Passivhaus Standard defines overheating as when internal 
temperatures exceed 25°C. For certification this must be 
lliimmiitteedd  ttoo  1100%%  ooff  tthhee  aannnnuuaall  hhoouurrss. There has been 
mechanical cooling introduced to the building to avoid this 
and the annual loads calculated are also comfortably under 
the target. 

PPHHPPPP  ccaallccuullaattiioonnss    |  Block A – Extra Care  |  CCoommpplliiaannccee  wwiitthh  PPHHII  LLooww  EEnneerrggyy  SSttaannddaarrdd

The predicted heating demand and energy use of Block A 
(Extra Care Block) at Carlton Dene, have been calculated using 
PHPP v9.6 and are summarised below. All values are given in 
energy per year per unit of treated floor area (kWh/m2

TFA/yr).

For PHI Low Energy compliance a building must meet four 
main criteria. These include targets for heating/cooling demand 
and energy use along with requirements for airtightness and 
overheating. 

BBaasseedd  oonn  tthhee  SSttaaggee  33  ddeessiiggnn  iitt  sshhoouulldd  bbee  ppoossssiibbllee  ffoorr  BBlloocckk  AA  
ttoo  aacchhiieevvee  PPHHII  LLooww  EEnneerrggyy  ssttaannddaarrdd  aalltthhoouugghh  ffuurrtthheerr  
ddeevveellooppmmeenntt  ooff  tthhee  sscchheemmee  wwiillll  nneeeedd  ttoo  bbee  ddoonnee  vveerryy  ccaarreeffuullllyy..

11))  SSppaaccee  hheeaattiinngg  ddeemmaanndd

The largest energy consumer in a standard residential building 
is heating. The annual heating demand (ignoring system 
efficiency and losses) in kWh/m2/yr gives a good measure of 
the fabric performance of the building and is the metric used in 
Passivhaus.  

FFoorr  aa  LLooww  EEnneerrggyy  bbuuiillddiinngg  iitt  mmuusstt  bbee  <<  3300  kkWWhh//  mm22
TTFFAA//yyrr..

Space cooling should also not exceed 30 kWh/ m2
TFA/yr.

The calculated annual heating demand for Block A at Stage 3 
design is 30 kWh/m2/y. This is just passing the criteria. Small 
improvements would allow a margin during construction as the 
current result is relatively tight. Improvements would also help 
reducing the heating demand further. 

IItt  sshhoouulldd  bbee  nnootteedd  bbeesstt  pprraaccttiiccee  ccoonnssttrruuccttiioonn  qquuaalliittyy  hhaass  bbeeeenn  
aassssuummeedd  iinn  tthhee  mmooddeelllliinngg,,  iinncclluuddiinngg  vveerryy  ggoooodd  wwiinnddooww  ffrraammee  
ssppeecciiffiiccaattiioonn,,  aallbbeeiitt  ddoouubbllee  ggllaazziinngg..  BBeesstt  pprraaccttiiccee  aanndd  ccaarreeffuull  
ddeettaaiilliinngg  aarree  ccrruucciiaall  iinn  oorrddeerr  ttoo  aacchhiieevvee  tthhee  PPHHII  LLooww  EEnneerrggyy  
SSttaannddaarrdd..  Output PHPP summary sheet for Stage 3

75
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3D images of Block A 
used for energy 
modelling

1.0
m3/h/

m2

AAiirrttiigghhttnneessss  ttaarrggeett
(at 50 Pa)

Total heating energy demand of building compared to the PHI 
Low Energy  target of  30 kWh/m2/yr
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22))  RReenneewwaabbllee  PPrriimmaarryy  EEnneerrggyy  DDeemmaanndd  

The Passivhaus criterion associated with total energy use is 
expressed in terms of Primary Energy consumption. 

IItt  mmuusstt  bbee  lleessss  tthhaann  6600  kkWWhh//  mm22
TTFFAA//yyrr..

The estimated primary energy consumption for Block B at Stage 
3 is comfortably under this target at 41 kWh/m2/yr. 

Although it is too early in the design to confirm whether the 
scheme is will comply with this criterion, it is likely that it will. 
Appliances and lift consumption, which vary, with resident 
choice, will also have a significant impact on total energy 
demand. Particular care needs to be taken on any appliance 
specification to ensure that the consumption does not exceed 
the required criterion.

33))  AAiirrttiigghhttnneessss

A Passivhaus building is required to have a maximum of 0.6 air 
changes per hour at 50 Pascals pressure. This is verified with an 
onsite pressure test. Having a good strategy put in place during 
design will help achieve such a level of airtightness, but 
ultimately it will be depend on the quality of construction.

44))  OOvveerrhheeaattiinngg  //  CCoooolliinngg  

The Passivhaus Standard defines overheating as when internal 
temperatures exceed 25°C. For certification this must be lliimmiitteedd  
ttoo  1100%%  ooff  tthhee  aannnnuuaall  hhoouurrss. The current design is above this 
criterion, at 13%. An active cooling has been implemented for 
Block B, which will negate this risk. The annual loads calculated 
are also comfortably under the target. 

PPHHPPPP  ccaallccuullaattiioonnss    |  Block B – General Needs  |  CCoommpplliiaannccee  wwiitthh  PPaassssiivvhhaauuss  CCllaassssiicc

The predicted heating demand and energy use of Block B 
(General Needs) at Carlton Dene, have been calculated using 
PHPP v9.6 and are summarised below. All values are given in 
energy per year per unit of treated floor area (kWh/m2

TFA/yr).

For compliance with Passivhaus Classic a building must meet 
four main criteria. These include targets for heating/cooling 
demand and energy use along with requirements for 
airtightness and overheating. 

BBaasseedd  oonn  tthhee  SSttaaggee  33  ddeessiiggnn  iitt  sshhoouulldd  bbee  ppoossssiibbllee  ffoorr  BBlloocckk  BB  
ttoo  aacchhiieevvee  PPaassssiivvhhaauuss  CCllaassssiicc  ssttaannddaarrdd..  Nonetheless, further 
development of the scheme will need to be done carefully. This 
analysis has assumed window g-values of 0.5, an ambient loop 
heating solution that will offer an element of active cooling and 
MVHR duct lengths that do not exceed 6.5 m per flat. As the 
design progresses the PHPP model will need to be updated 
with a more accurate data based on individual flat assessment..  

11))  SSppaaccee  hheeaattiinngg  ddeemmaanndd

The largest energy consumer in a standard residential building 
is heating. The annual heating demand (ignoring system 
efficiency and losses) in kWh/m2/yr gives a good measure of the 
fabric performance of the building and is the metric used in 
Passivhaus.  

IItt  mmuusstt  bbee  lleessss  tthhaann  1155  kkWWhh//  mm22
TTFFAA//yyrr..

WWhheerree  ssppaaccee  ccoooolliinngg  iiss  rreeqquuiirreedd  tthhiiss  ddeemmaanndd  sshhoouulldd  aallssoo  nnoott  
eexxcceeeedd  1155  kkWWhh//  mm22

TTFFAA//yyrr..

The calculated annual heating demand for Block B at Stage 3 
design is currently 14 kWh/m2/yr.  Any improvements to the 
current design would allow space for error during construction 
as the result is quite tight. Improvements would also help in 
reducing the heating demand further. 

Block B output summary sheet for Stage 3 from PHPP
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3D image of Block B used for energy modelling

0.6
m3/h/

m2

AAiirrttiigghhttnneessss  ttaarrggeett
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Total heating energy demand of building compared to the 
Passivhaus target of 15 kWh/m2/yr
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Block A (Extra Care) Block B (general needs)

PHI Low Energy standard. Passivhaus Classic standard.

Total heating energy demand of building 
compared to the PHI Low Energy target of 
30 kWh/m2/yr

Building form

Block A form factor - 1.93
Block B form factor - 1.65

Elevation design

The proportions of windows range 
between 10% and 23% 

Insulation

Block A walls - 0.16 W/m2.K
Blcok B walls - 0.12 W/m2.K

Detailing

Block A air tightness - 1.0 m3/h/m2 at 50Pa
Block B air tightness - 0.6 m3/h/m2 at 50Pa

Mechanical ventilation

Mechanical Ventilation with Heat 
Recovery is provided in each unit (inc 
communal ambient loop ASHP).

Total heating energy demand of building 
compared to the PHI Low Energy target of 
15 kWh/m2/yr





The client perspective

Liz Alvey, Independent Consultant in housing and care for older people
lizalveyconsulting@gmail.com



“Intelligent Client”

• Coordination and collaboration 
• Specialist product knowledge 



• People 
• Place
• Pride
• Practicality 
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