
1.	Mixing	with	
given	ra�o MX
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𝑚𝑐𝜃3 = 𝛼𝑚𝑐𝜃1 + 1− 𝛼 𝑚𝑐𝜃2
𝑚𝑙𝑤3 = 𝛼𝑚𝑙𝑤1 + 1− 𝛼 𝑚𝑙𝑤2
inputs:	𝜃1,𝜃2,𝑤1,𝑤2
outputs:	𝜃3,𝑤3
parameters:	𝑚,𝛼

2.	Mixing	with	given	
mass	flow	rates
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𝑚𝑜

𝑚 −𝑚𝑜
𝑚𝑐𝜃3 = 𝑚𝑜𝑐𝜃1 + 𝑚−𝑚𝑜 𝑐𝜃2	
𝑚𝑙𝑤3 = 𝑙𝑤1 + 𝑚− 𝑙𝑤2𝑚𝑜𝑚𝑜

inputs:	𝜃1,𝜃2,𝑤1,𝑤2
outputs:	𝜃3,𝑤3
parameters:	𝑚,𝑚𝑜
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7.	Thermal	zone

𝑄𝑠 𝑄𝑙

𝑄𝑠 𝑄𝑙
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𝑚𝑐𝜃2 = 𝑚𝑐𝜃1 + 𝑄𝑠
𝑚𝑙𝑤2 = 𝑚𝑙𝑤1 + 𝑄𝑙
inputs:	𝜃1,𝑤1,𝑄𝑠 ,𝑄𝑙
outputs:	𝜃2,𝑤2
parameter:	𝑚
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humidifica�on
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𝑚𝑐𝜃2 = 𝑚𝑐𝜃1										
𝑚𝑙𝑤2 = 𝑚𝑙𝑤1 + 𝑄𝑙
inputs:	𝜃1,𝑤1,𝑄𝑠 ,𝑄𝑙
outputs:	𝜃2,𝑤2
parameter:	𝑚

Note:	𝑄𝑙 = 𝑚𝑤𝑙

4.	Hea�ng	or	
dry	cooling
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𝑚𝑐𝜃2 = 𝑚𝑐𝜃1 + 𝑄𝑠
𝑚𝑙𝑤2 = 𝑚𝑙𝑤1										

inputs:	𝜃1,𝑤1,𝑄𝑠 ,𝑄𝑙
outputs:	𝜃2,𝑤2
parameter:	𝑚
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5.	Cooling	with	
dehumidifica�on

𝑚𝑐𝜃𝑠 + 𝑄𝑠= 𝑚𝑐𝜃1
𝑚𝑙𝑤𝑠 =
𝑤𝑠 𝑓 𝜃𝑠=
𝑄𝑠 + 𝑄𝑙 = 𝑄𝑡				
inputs:	𝜃1,𝑤1,𝑄𝑡
outputs:	𝜃𝑠 , 𝑠 ,𝑄𝑠 ,𝑄𝑙
parameters:	 𝑚

Notes 1)	condensed	water:	𝑚𝑤 = 𝑄𝑙/𝑙
2)	cooling	coil	total	load:	
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6.	Adiaba�c	
humidifica�on	or	
dehumidifica�on

𝑐𝜃𝑠 + 𝑙𝑤𝑠 = 𝑐𝜃1 + 𝑙𝑤1
							

inputs:	𝜃1,𝑤1
outputs:	𝜃𝑠 ,𝑤 𝑠

Notes 1)	𝑄𝑠 = −𝑄𝑙 are	outputs
2)	𝑄𝑙 = 𝑚𝑤𝑙
3)	𝑚𝑤 = 𝑚(𝑤 1−𝑤𝑠 )
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Process Bloc diagram Mathematical modelRepresentation

8.	Building
𝑚𝑖

UABL
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inputs:	

outputs:	

𝑚𝑙𝑤1 + 𝑄
linearized:	

𝑤

𝑙

𝑤𝑠 𝑓 𝜃𝑠= linearized:	

parameters:	𝑚


