Passivhaus for all

Do you ever look at a wild bird and
think it looks too functional?
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Making the complicated simple




Problem:

“I'd love to build a Passivhaus
but | am waiting for the right client”

Passivhaus Designer graduate from 2 years before.




Common reasons given

* TOO expensive
* Too difficult
 Too constrained

* No budget at planning stage so can't even try

If CEPH graduates are finding reasons not to
build Passive, what hope is there?



But our house is on fire




The answer:
Embrace Value Engineering

VE = Doing more for less

function
Value = (:)

cost
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But in nature

form follows function
or joins the 99.9% of A
species that are o
extinct!

function
cost

(survival) =

hy do all birds
look like birds?

Do they look too
functional??

Photo Juan Lacruz



What about peacocks??

“Just the sight of a feather makes me sick!”
Charles Darwin, April 1860

function
cost

Value =

“What do you mean, no’?”i%






Value Is designed in not added at end

Cost/effect

Cost Cutting, so called VE
Contractor finally
involved, true costs
emerge
Pre-design Schematic Design Construction Tender Construction

design development docs



Don’t confuse them:
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The Eames secret of good design:
“Here is one of the few effective keys to the design
problem — the ability of the designer to recognize
as many of the constraints as possible — their
willingness and enthusiasm for working within

these constraints”

Ray and Charles Eames
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Ultra lean balloon framed
Minimal thermal bridges
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Radically simple stick built on site

300mm | studs on slab edge!

(Specific site built design, different approach needed for
factory)
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Detalls reused savin

w=-0.012 WmK |

Architect: Charles Grylls Dempsey Decourcy Architects
Building physics: Nick Grant

Builder: Mike Whitfield Construction

Structural Engineers: Allan Pierce, Beth Williams
Services: Alan Clarke

g time & errors

- Image: Dempsey Decoursey Architects

Sheath in 12mm Panelvent

Breathable membrane -
e.g. Proclima Solitex

300x45mm
Parallam
/ ,Beam

13mm VapAirTight OSB
taped as air tightness layer -
joints between boards
spaced 3mm - installed in
accordance with
manufacturers instructions -
boards not to be glued
together allow for
moistureé/movement




Simple is not obvious g%

Cheaper ‘I \;,giv'
More weatherproof %
Better thermally
More elegant
More satisfying work  /
Better look (can leave visible)




- Is VE just for poor people”?

»

Certified
‘ Passivhaus

O [

rTen benbow architects






Sloping site, architect and builder’s first Passivhaus, high end
finishes, Viessman ground source heat pump, underfloor
heating, winner of architectural awards . . .

€4,000/m?7?
Extra for Passivhaus +10%7? +20%"?

Result:

£ 704k construction cost
351m? Gross Internal Floor Area, £2000/m?

26000 SEK/m?
“Forget Passivhaus, it's a £1.5M house for £700K!”

Jon Broome, architect visiting the house.



Constraints not compromise

Simple plan, PHPP from the start.
The plan looks boring but the building is not viewed like this!
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Simple structure, simple airtightness

Structural engineer in first design meeting
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PHPP and VE

Constrained rural site faces south west, road, contours, power lines,
footpath etc. . .
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Constraints create the floor plans

Accessibility, space standards, storage, daylight, views, vent, escape etc

Always room for creative solutions but the plan pretty much designs itself

Adrian Cof)k Ai;chitect



Constraints - no PH designer fee!

House shaped house assumed from start as most cost effective, allows
simple PHPP.
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Dimension input here:
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5 numbers define the envelope & orientation

of a simple house-shaped house
20 minute PHPP (plus 1h for TFA and Vn50!)
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Design Progression
Before planning so must be quick, cheap and easy!

AHD - Target 15 kWh/(m?2.3)
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"How about nearly Passivhaus?”
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Process led to ‘'vernacular’ look

G : O Adrian Cook Architect

—



The local vernacular;
also emerged from (different) constraints
True vernacular design is an approach not a style




Passivhaus and climate emergency

What else is limiting uptake?
* Too geeky — getting more complex

* Risk of ‘failure’ leads to overdesign

* Proprietary

How can we simplify Passivhaus?
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Simplifying Passivhaus

* Building on experience
* Avoiding over-design

But there is fear that standards will slip! Remember
the first rule of Value Engineering, function,
performance and quality must not reduce.

How can we make changes?



Example — experience

British kids are hotter than German kids!

Average for UK examples 5.7 m?/child
Average for German examples 10.5 m4/child

Difference in body heat = +1.3W/m?

+ 5-6 kWh/(m?2.a) of useful heating
(Against 15k\Wh/(m?.a).target)

.
e, EIC! grant

Imag



Wilkinson Passivhaus School

Higher IHG assumption in PHPP had a big impact on the
design, cost and performance. Extra constraints also
helped, budget time etc.
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So how much worse with the cheat?

Cheapest build, much better better summer comfort (lower g and less glass)
But how much more energy use? 5%7? 10%
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Experience-small homes and flats

In UK, insulation thickness = Form factor x 100mm
Small Passivhaus was not practical

Form factor = heat loss area / floor area ") Sorted in PHPP 9 (almost)
8.0
7.0 IHG curve cancels form factor curve
N .
5.0
“Ea 0

30 \

2.0
1.0
0.0

0 50 100 150 200 250
Total floor area (m?) Figure & IHG depending on the living area, a5 wiad I the PHPP §
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Agar Grove VE

UK's largest PH scheme

* Insulation from 300mm to 150mm
» This reduced thermal bridges

« PHPP 9 IHG - 2.2 kWh/(m2.a)

» Relaxed design closer to
15kWh/(m?2.a)

« PE for certification a challenge
because of high density — a serious
issue for flats. PE/m? is the wrong

metric.
ES
ARLHITYPE

Elemental Solutions

Making the complicated simple

Passivhaus



Agar Grove

Too late for deep VE, only
changes that do not alter the look
were allowed.

e ARCHITYRE




Wlth compact homes,
» winter heat Is not an
Issue but summer

comfort is
e A . NFEOR

Heat Domand kWh/m2s (Passivhass Lk 15.5)

Warm Passivhaus consultants

Terrace Terrace | Terrace | Terrace | Terrace | Terrace R sl
d FlatsH | Midland  Eseter
One Twe (s) rree Four (%) e S
Street Street
0 S 132 132 151 151 149 147 1486 151



A very small sign of hope
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Mikhail Riches
Passivhaus consultancy by Warm




But is it prize winning architecture or
'virtue signalling’??
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Birds look like birds

Cost effective Passivhaus looks like
Cost effective Passivha!is




The following images are a non exhaustive selection of UK
Passivhaus buildings that | think are good examples of cost effective
design.

* means that Elemental Solutions were not involved with the project
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Dean Benbow

Architect;






Architect; Charles Grylls
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Passivhaus

-Architect; Adrian Cook(southerevatwn) Shg
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Passivhaus
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Passivhaus
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Architect; Eco Arc
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Summary

« Cheaper and simpler can actually be better
* Love Value Engineering, embrace constraints
« Passivhaus MUST get MUCH easier to have impact

« Solutions need to be open



Would Greta be
Impressed by our
approach”?




Thanks For Listening
Questions please

| have some for you:
 WWhat about retrofit?
 WWhat about construction and retrofit emissions?

The scale of the problem is HUGE

Nick Grant

Elemental Solutions

Making the complicated simple

@ecominimalnick




