
Ch. 14 Active climate control 
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Sizing of cooling equipment 

Table G.8 from Ch.12
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 Calculate SHF

 Calculate SA flow rate 

 Determine SA duct size

 Calculate OA

 Locate SA, OA, RA and 
MA on the psychrometric  
chart

 Draw a line parallel to 
SHF, and locate a point 
of SA

 Locate points of OA and 
MA (=OA+RA) 

 Find ∆I and GTH
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Capacity of a refrigeration unit

 The roots for refrigeration are in the ice making 
industry, and the ice manufacturers wanted an 
easy way of understanding the size of a 
refrigeration system in terms of the production of 
ice. 

 Refrigeration Ton (RT): It is a capacity to freeze 1 
ton (1,000kg) of water at 0 °C in 24 hours. The 
latent heat of ice is 79.68 kcal/kg. 

 USRT: It is a capacity to freeze 1 short ton (2,000 
lb. 907kg) of water at 32 °F in 24 hours. The latent 
heat of ice is 144 btu/lb. 

http://www.onlineconversion.com/

1 𝑈𝑆𝑅𝑇 =
2000 (𝑙𝑏𝑠)  × 144(

𝐵𝑇𝑈
𝑙𝑏

)

24 ℎ𝑟
= 12,000 

𝐵𝑇𝑈

ℎ
= 3,517 (𝑊𝑎𝑡𝑡) = 3,024 (

𝑘𝑐𝑎𝑙

ℎ
) 

1 (𝑅𝑇) =

1,000 (𝑘𝑔)  × 79.68
𝑘𝑐𝑎𝑙
𝑘𝑔

24 ℎ𝑟
= 3,320 (

𝑘𝑐𝑎𝑙

ℎ
) = 3,861 (𝑊𝑎𝑡𝑡) 
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Thermal zoning
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• Why? To provide separate 
thermal control for thermal 
comfort.

• Thermal zoning typically 
driven by differences in the 
timing of loads from one 
room to another. 
(east‐facing office vs. 
west‐facing office) 

• More thermal zones 
higher first cost & better 
thermal comfort 

• Fewer thermal zones  less 
first cost, higher thermal 
discomfort 



Central vs. local 
 Central systems

 Large mechanical spaces (basement, roof)
 Easy control of noise, heat, etc. with the machinery concentrated in 

a few locations
 Easy maintenance 
 Breakdowns in central equipment paralyze the entire building 
 Difficult to handle a difference in a zone scheduling 
 Size and length of distribution trees

 Local systems
 Attractive as differences in scheduling, function or comfort 

expectations increase 
 Large and centralized equipment spaces not required 
 Minimal size of distribution trees
 Simplified control systems
 System breakdowns affect only small portions of the building
 Noise and other byproducts of multiple machines become threats to 

occupied spaces
 Demanding maintenance

 Central heat/cool + local air distribution: a central 
boiler/chiller + fan rooms in each floor 7
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Central heat/cool, local air distribution

 A central boiler/chiller space 
located + fan rooms on each 
floor (Fig. 14.61(b))
 Gray spaces  fan rooms 
 Minimize the bulky distribution tree 

for air
 From the central equipment, only 

heated and chilled water are 
delivered.

*: boiler and chiller equipment room
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