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Towards Zero Carbon:
A Short Introduction to Passivhaus at Tye Green
Paul Smyth, Passivhaus Certifier & Tye Green Consultant



What is Passivhaus?

An energy and comfort standard for buildings

Developed in Germany in the 1980’s. 

Proven in over 7000 buildings worldwide



Huge reductions in energy use for heating Huge reductions in energy use for heating 







Source: Passivhaus Institut, Darmstadt



How do we do it?



Calculate energy 

using the Passive 

House Planning 

Package (PHPP). 



Maximise ‘free’ heat savings

Huddle buildings together 
into terraces or flats

Increase windows on the 
South to capture the suns South to capture the suns 
heat.

Keep the building simple.

Balconies or radiator fins?



N

S

South facing North facing

Specific Space Heat Demand: 12 kWh/(m2a)

Pressurization Test Result: 0.6 h-1

Specific Primary Energy Demand
(DHW, Heating, Cooling, Auxiliary and Household Electricity): 100 kWh/(m2a)

Specific Primary Energy Demand
(DHW, Heating and Auxiliary Electricity):

56 kWh/(m2a)

Specific Primary Energy Demand

Energy Conservation by Solar Electricity:
kWh/(m2a)

Heating Load: 9 W/m2

Frequency of Overheating: 1 %

Specific Useful Cooling Energy Demand: kWh/(m2a)

Cooling Load: 7 W/m2

19 kWh/(m2a)

0.6 h-1

103 kWh/(m2a)

60 kWh/(m2a)

kWh/(m2a)

9 W/m2

0 %

kWh/(m2a)

5 W/m2

19.3
kWh/m2/ yr

19.3
kWh/m2/ yr

12.0
kWh/m2/ yr

12.0
kWh/m2/ yr



Tea cosy of insulation
>30cm thick, no gaps (e.g thermal bridge free)

Triple glazed windows, insulated doors
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Building Type Air Permeability (m3/hr/m2 at 50 Pa)

Good practice Best practice

Dwellings 10.0 5.0

Dwellings (with balanced mech. vent.) 5.0 3.0

Offices (naturally ventilated) 7.0 3.5

Offices (with balanced mech. Vent.) 3.5 2.0

Superstores 3.0 1.5

Offices (low energy) 3.5 2.0

Eliminate air leakage 
10X better than building regulations

Offices (low energy) 3.5 2.0

Industrial 10.0 2.0

Museums and Archives 1.7 1.25

Cold Storage 0.8 0.4
Air Leakage Standards, based on CIBSE TM23 2000 (upper five), 

BSRIA Specification 10/98 and BRE BR448, 2002 (lower four).

Build quality must be game changing



Ventilation
Continuous flow of fresh, filtered air into the home.

Heat is recovered from extract air.

Passivhaus is mixed mode so windows can be opened!

MVHR filter after 6 months in Central London
Image from bere:architects.co.uk



10X smaller heating system 
needed to stay warm

Building stays warm “passively” from 
solar gain, appliances and people!

You could heat the house with a hair 
dryer!



Mercedes Benz quality

Comfort is reliant on good 

workmanship 

Opportunity to improve low 

carbon skills



Passivhaus V Code for 
Sustainable Homes

Passivhaus only deals with energy. Code 
addresses water, materials, biodiversity 
etc.

Focus on fabric and energy rather than 
renewables and carbon. You need both 
for a zero carbon home. 

Passivhaus = Code Level 3 or 4.

Passivhaus principles will be standard 
practice within 10 years



Homes not houses

“I want to reduce my carbon emissions”

“We need a warm house as my husband has Raynauds 

syndrome”

“We want to save on fuel bills, they’re only going to go up”

“Filtering the air will help with my hayfever”





Huge reductions in 

energy costs

€39 bill for 8 months 

of heating!
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