
𝑽
𝒅𝑪

𝒅𝒕
= 𝑸 𝑪𝒐 − 𝑪 + 𝑵𝑮

𝝆𝒂𝒄𝒑𝑽 + 𝑰
𝒅𝑻

𝒅𝒕
= 𝝆𝒂𝒄𝒑𝑸 𝑻𝒐 − 𝑻 + 𝝀𝑨𝒔 𝑻𝒐 − 𝑻 + 𝑵𝑾𝒑 +𝑾𝒉
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The Well-mixed Model

The well-mixed model assumes a uniform distribution of parameters 
in the room (e.g. Temperature & CO2). This is often the starting 
point for thinking about ventilation.
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Energy conservation

𝑪: CO2 concentration
𝑻: room temperature
𝑸: ventilation rate
𝑪𝒐: outdoor CO2 concentration
𝑻𝒐: outside temperature
𝑽: room volume
𝑨𝒔: room surface area
𝑵: number of people (occupancy)
𝑮: per person CO2 generation rate

Ventilation

𝝆𝒂: air density
𝒄𝒑: air specific heat capacity

𝑰: thermal inertia of room objects
𝝀: effective conductivity of walls
𝑾𝒑: per person heat output

𝑾𝒉: heating input
𝒌𝒘: window flow constant
𝑨𝒘: window area (function of opening angle)
𝒌𝒍: leak rate constant
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