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Airflow Network (AFN) models divide space 

into large zones
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Flow pathways connect zones through 

openings
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Conservation equations are used to 

calculate flow rates and temperatures
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Many AFN models exist, both commercially 

available and in-house models
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Strength 1: CoolVent easily usable in early 

design stage
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Strength 2: CoolVent provides quick, 

informative results – temperatures & ACH

CoolVent



Strength 2: CoolVent provides quick, 

informative results – thermal comfort
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Strength 2: CoolVent provides quick, 

informative results – thermal comfort
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Strength 3: CoolVent predicts zonal vertical 

temperature distribution – CFD verified
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Strength 4: CoolVent models air momentum in 

ventilation shafts – CFD and model verified
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Strength 5: CoolVent easily accounts for 

low-power auxiliary fans
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Full scale monitoring of 10 story NV office 

building in Tokyo w/ 2000+ instruments

JP bldg



Rooftop weather stations not always useful

22.9 C 24.3 C
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Up to 3 C difference between Tinlet and Troof

in October
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3 week horizontal temperature distribution 

– measurements at desk level
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Positive gradient from inlets to back of 

occupied zone
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Similar temperatures at similar distances 

from inlet
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Similar temperatures at similar distances 

from inlet
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Similar temperatures at similar distances 

from inlet
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Largest difference < 2 C between copy room 

and window
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Occupants can bring strong biases to certain 

systems: uncomfortable = NV problem
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Mech cooling: uniform vertical temps

NV: linear increase in vertical temps

Mechanical Cooling Natural Ventilation
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Operation of “non-system” components can 

be important
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Reasonable agreement between CoolVent

and measured airflow rates
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Reasonable agreement between CoolVent

and measured air temperatures
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