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Before renovation 

Contact Theatre Before 



Contact Theatre, after renovation 
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Concept - displacement ventilation when warmer inside 
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Stack 3 inflow  balance of base and stack areas 
©Breathing Buildings 
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Detailed section 

Hagley School 

 



Distributed heating at base 



Flow calculation for outflow from stack 

Vol flux = f(H-hB) 



 

Note hB>hA 



hB-hA 

Flow calculation for inflow through stack 

Vol flux = f(hB--hA) 
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Localised heating at base 

Two layer stratification 

Volume flux from plume 

to upper layer 



Localised heating at base 
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Pure hot layer outflow Mixed outflow 





Mixed outflow Pure “hot” layer outflow 
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Buoyancy in stack, function of average density 

Conservation of buoyancy 

Volume flux through stack driven by buoyancy 

Volume flux in plume MTT 
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-ve buoyant plume from B 

+ve buoyant plume from “heater” 

Entrainment by descending plume 

Virtual origin (Turner, Buoyancy 

Effects in Fluids) 
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A=A*/(l3/2H2)=0.1 
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Applications to hybrid buildings 

1942 Waterbath Model_01_1920x1080.mp4

