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UK 2024

+1.2˚C
Warmer than pre-

industrial period

x2
Likelihood of a hot summer

+16cm
Sea level rise since 1990

+11days
Intense rainfall

+146%
Drought Frequency

UKCCC Data
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Average Building Lifespan (Year)
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Psychrometric Chart 

CIBSE DSY1 2020 - 

London



Psychrometric Chart 

CIBSE DSY1 2050 - 

London



Psychrometric Chart 

CIBSE DSY1 2080 - 
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Single Sided Ventilation

23.89˚C Internal Temperature ˚C External Flow Rate (l/s)



Cross Ventilation

23.11˚C Internal Temperature ˚C External Flow Rate (l/s)



Stack Ventilation

22.69˚C (-1.20) Internal Temperature ˚C External Flow Rate (l/s)

Internal Flow Rate (l/s)
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GenZero School Design (Manchester) 

400mm

68% Free Area



A comfortable environment – summer





Temperature Profile

Internal Temperature (˚C) External Temperature (˚C) Adaptive Temperature (˚C)



Internal Temperature (˚C) External Flow Rate (l/s)

Internal Flow Rate (l/s)External Temperature (˚C)

Classroom Stack Vent

- 4˚C



Upfront Cost

£224,000 - £280,000

Operational Cost

5.36 MWh x 56 = 300 MWh

£32,000 x 50 = £1.6m 

£2,000 – £2,500 per unit





Psychrometric Chart 

Aviano - North



Psychrometric Chart 

Froli - Central



Psychrometric Chart 

Crotone - South



Winter/Mid-Season Performance

Internal Temperature (˚C) Airscoop Flow Rate (l/s)



Heating Load (kW) Internal Temperature (˚C)

Airscoop Flow Rate (l/s)External Temperature (˚C)

Room CO2 Concentration (ppm) Airscoop Flow Rate (l/s)

Winter/Mid-Season Performance using CO2 controlled Ventilation

120 kW



The Real Challenge - Summer Performance

Internal Temperature (˚C) 



Internal Temperature (˚C) Airscoop Flow Rate (l/s)

Summer Nighttime Purge

- 8 ˚C



173 kWh

34.8 ˚C

Without Airscoop

137 kWh

32.2 ˚C

With Airscoop

Internal Temperature (˚C) Cooling Load (kW) Natural Ventilation Flow Rate(l/s)

Peak summer Cooling Load Reduction

61.3 MWh 76.7 MWh



So what does this all mean?


	Slide 1: Modelling Passive Ventilation  The Sustainable Approach to early-stage Design 
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33

