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Design for climate change? 

Future is uncertain 

• How hot? 

• How humid? 

• How wet? 

Can we assume night purge or 

cross vent will work? 

Designing for current weather would be a leap forward! 
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Fanger 

28°C for 1% living areas 

Occupied hours  

26°C for 1% bedrooms 

Passivhaus 
<10% <876 h/a  Total hours  <5% = best  

Temperature swing <3K 
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PHPP assumptions 

IHGs? 

Night vent?  

Thermal mass? 

Solar gains? 

Moveable shading?  

Albert Einstein 
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Energy balance heating (monthly method) 

Non useful heat gains 

Exterior wall - Ambient 

Roof/Ceiling - Ambient 

Floor slab / Basement ceiling 

Windows 

Ventilation 

Solar gains 

Internal heat gains 

Heating demand 

Thermal bridge heat gains 1.9%  

We took the PHPP for a building that works, cranked up the 

South window area and fixed the overheating: 



Fill in the IHG sheet  
Fill in DHW, electricity etc ...of course not used for heating calcs! 

9.4%  



Night vent 
Acceptable? 

- security, noise, rain, insects, sleep disruption 

Sensible assumptions 

- Half the achievable night time ventilation and 

assuming internal doors are closed 

Mechanical vent 

- enough for cooling? Duct and fan sizing? 

- Effectiveness of MVHR ‘summer bypass’ mode can 

be overstated in PHPP so set at 70%  

See PHT Rules of Thumb Guide 



Check the summer night vent  

6.3% 

Note night vent is air changes per K! 

Will internal doors be left open? 

air changes per hour per K % overheating hours 

0.3 6.3% Total air changes?  

0.1 18% Conservative assumption  

0 29% Noisy road, windows shut  



Daytime window vent 

3.4%  

 

14%  

Realistic? Security, flies, hotter out than in?? . . .  



Light and Tight vs. Mass and Glass 



Thermal mass 
Modest benefit for domestic properties. 

Still need to dump the absorbed heat. 

Wh/K per m² 

TFA 

% overheating 

hours 

kWh/(m2.a) 

204 (max) 7.2% 5.9 

132 (mixed) 7.5% 6.2 

60 (light) 9.8% 7.2 

Extra energy saving 

(134m2 x 1.3kWh/(m2.a) = 174kWh/a    

@ 11p/kWh = £19/a). 



Light and Tight vs. Mass and Glass 



Solar gain 



Solar gain 

Difficult to control and largely out of 

synch with heating demand. 

Glazing is expensive. c.a. £1/kWh for 

free solar heat 

Generally avoid east and west facing 

glazing (some exceptions) 
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Energy balance heating (monthly method) 

Non useful heat gains 

Exterior wall - Ambient 

Roof/Ceiling - Ambient 

Floor slab / Basement ceiling 

Windows 

Ventilation 

Solar gains 

Internal heat gains 

Heating demand 

Thermal bridge heat gains 



Moveable shading 

 

Will it stay in the budget? 

Will it be closed before going to 
work, it’s the UK not Spain! 

Will it still be working in 5 years? 

So minimise user operated 
summer shading – last resort to fix 
a design problem 



Don’t forget radiant discomfort 



Approach  
Drive IHGs down 

- DHW distribution and storage 

- Induction hobs 

- Most efficient white goods 

- Clothes drying in house 

- Passive cooling as first choice but only if simple!  
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Internal gains  Window opening  Internal blind use 

7W/m2 typical 
social housing 

5W/m2 typical 
private housing 

2.1W/m2 PHPP 
default 

Lessons Learnt: Can we use PHPP to get more accurate results? 
 



Applying the lessons 



IHGs 2.1W/m2 

Ventilation Summer Bypass (0.37 

ach/hr) 

Night vent   None  

Shading  Fixed (230mm deep reveals)  

Mass   108 Wh/K per m2 TFA 

Temp swing 0.9 K 

Overheating  0% 

Predictions and Assumptions 



>25C 

4.6% 

>25C 

<1.5% 

20C 

50% 

Measured Results 



Garway Passivhaus by Dempsey Decourcy Architects 

 

“In the hot spell this summer the builders all wanted to work inside because it was 

so cool!” 

Photos Juraj Mikurcik 



Photo Juraj Mikurcik 



Conclusions 
• Use conservative design assumptions (occupancy, IGH, night vent 

rates, thermal mass, pipe insuation etc) 

• Ruthlessly reduce IHGs (DHW losses, efficient goods, lighting etc) 

• Favour reduced heat loss over increased solar gain Co 

• Consider future cooling strategy, cooling load vs % overheating 

hours? 

 


