
Automated Chiller and 
Boiler Plant Selections 

in Revit (1 PDH)



Automated Chiller and Boiler Plant Selections in Revit (1 PDH):



G36 Figure A-14 Variable Primary Chilled Water Plant:



G36 Figure A-23 Variable Primary Condensing Boiler Plant:



• Air Cooled Chillers: Carrier AquaForce

• Water Cooled Chillers : Trane CenTraVac

• Cooling Tower: Baltimore Air Coil (BAC) Series 3000

• Boilers: Aerco Benchmark (BMK). 

• Pumps: Bell and Gossett e80-SC vertical inline pump.

• Expansion Tanks/Air separators: Bell and Gossett. 

Preliminary Basis of Design Selections:



1) Meet Load

2) Economical Manufacturing Size
• Typically needs to fit on the back of a truck.
• Many owners request a single compressor to force redundancy and turndown.

3) Redundancy
• Hydronic plants only operate at peak load for a few hours per year, so a little bit of fractional redundancy goes a long way.
• 2 Chillers or Boilers sized at 67% load may provide full redundancy for 90% of the year. 

4) Turndown (limit cycling). 
• Multiple chillers improve turndown capability.
• Stable turndown is typically 20-30% of chiller capacity, so if you have two chillers sized at 50% of peak load, you have 10-15% 

turndown on peak load.

Hydronic plant sizing:



Chiller Sizing:

https://www.cfm.va.gov/til/dManual/dmHVAC.pdf

GSA: https://www.gsa.gov/system/files/2021%20P100%20Chp%205%20Mechanical%20Requirements.pdf



ASHRAE 90.1 Chilled Water Design Temperatures:

Ideal Chilled Water Design Temperatures: 57°F - 42°F



Boiler Efficiency Vs. Return Water Temperature:



Design OA Conditions For Sizing Equipment:

Use this value for sizing dx units and air-
cooled chillers.  Add 5 °F to account for the 
heat island effect of roofs/buildings nearby. 

Use this value for sizing cooling towers, typically there aren’t 
local effects increasing the wet bulb temperature unless you 
put the cooling tower over a pond or something else 
unusual, so no need to add a safety factor. 



IECC Cooling Tower Minimum Efficiency:



Pump Selections:



Estimating System Volume:

Amtrol: https://us.v-cdn.net/5021738/uploads/editor/1f/bcmjeynivf26.pdf



Estimating System Volume Based On Load Only:
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Expansion Tank Sizing (ASHRAE Fundamentals):



Easy Button and Engineering On Demand:

Cooling Source Selection
Project Load : Cooling Source

0-100 Tons : DX
100-500 Tons : Chilled Water (Air Cooled)
> 500 Tons : Chilled Water (Water Cooled)

Heating Source Selection
Project Load : Heating Source

0-1,500 MBH : Gas (if available) or Electric 
> 1,500 MBH : Hot Water (If gas is available)



Cooling Types:

DX (Air To Air):

Air Cooled Chiller (Air To Water):

Water Cooled Chiller (Water To Water):



Cooling Type Comparison Chart:

Cooling Type Comparison Chart

Acoustic OptionsSpace Required
Difficulty To Add 

Redundancy
System Life

Maintenance 
Cost

Water CostsEnergy CostUpfront CostSystem Type

LowHighHardShortMediumNoneHighLow
Distributed DX

(DX RTUs)

MediumMediumEasyMediumLowNoneMediumMedium
Air Cooled Chiller 

Plant

HighLowEasyLongHighHighLowHigh
Water Cooled 
Chiller Plant



Outdoor Area Required:

(2) 500 Ton Unit Space Comparison

Water Cooled Cooling Towers (BAC 3000 XES3E-1222-10L): 
36’ x 27’ = 972 sf

Air Cooled Chiller (Carrier AquaForce 30XA): 
57’ x 39’ = 2223 sf



Acoustic Options:

Dx: The compressor sits directly on top of ductwork, transferring sound directly into the occupied space.

Air Cooled: The compressor can go anywhere outside, which may transfer sound to the property line.

Water Cooled: The compressors can go inside, and cooling towers are much quieter than compressors.



Cooling Load Profiles:



AHRI 550/590 :

AHRI 550/590:



AHRI 550 Assumed Load Profile:
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AHRI 550/590 Assumed Load Profile

1 Ton Capacity = 
8760*1*0.12*0.25 + 8760*1*0.45*0.5 + 8760*1*0.42*0.75 + 8760*1*0.01*1 = 5080 Ton*hours (61 million Btus) 



IECC Equipment Efficiencies:



Recurring Costs:

Energy Costs:
Dx:

11.8 IEER = 11.8 / 12 = 1.123 kW/ton
Yearly energy cost: 0.876 kW/ton * 5,080 ton*hrs * $0.168 $/kWh = $958.56/ton

Air Cooled
13.7 IPLV = 12/13.7 = 0.876 kW/ton
Yearly energy cost: 0.876 kW/ton * 5,080 ton*hrs * $0.168 $/kWh = $747.73/ton

Water Cooled
0.5 kW/ton + 0.15 kW/ton (cooling tower and condenser pump) = 0.65 kW/ton
Yearly energy cost: 0.65 kW/ton * 5,080 ton*hrs * $0.168 $/kWh = $554.82/ton 

Water use costs:
DX/Air Cooled: None

Water Cooled:
15,000 btu Tr/ton*hr / 970 btu/lb / 8.33 lbs/gal = 1.9 gal/ton*hr
(1.9 gal/ton*hr) * 5,080 ton*hr * $2.50/1000 gal = $23.25/ton 



Recurring Costs (cont.):

Maintenance Costs
Dx: $16/ton

Air Cooled: $16/ton

Water Cooled: $35/ton 

Total Yearly cost:
Dx: $958.56 + $0.00 + $16 = $974.56/ton

Air Cooled: $747.73 + $0.00 + $16 = $763.73/ton

Water Cooled: $554.82 + $23.25 + $35 = $613.07/ton 



Installation Costs:

50 Tons:
Dx: $706/ton * 50 tons  = $35,300  

100 Tons
Dx: $650/ton * 100 tons = $65,000
Air Cooled: $1250/ton * 100 tons = $125,000

250 Tons:
Dx: $650/ton * 250 tons = $162,500
Air Cooled: $1,100/ton * 250 tons = $275,000
Water Cooled: $2,000/ton * 250 tons = $500,000 

500 Tons:
Dx: $650/ton * 500 tons = $325,000
Air Cooled: $900/ton * 500 tons = $450,000
Water Cooled: $1600/ton * 500 tons = $800,000 

750 Tons:
Dx: $650/ton * 750 tons = $487,500
Air Cooled: $900/ton * 750 tons = $675,000
Water Cooled: $1,335/ton * 750 tons = $1,000,000
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5 Year Total Cost Of Ownership:

Water CooledAir CooledDX

Yearly Recurring 
Costs 

Installation Cost
Yearly Recurring 

Costs 
Installation Cost

Yearly Recurring 
Costs 

Installation CostSize (Tons)

----$32,181.50$35,300.0050

--$50,518.00$125,000.00$64,363.00$65,000.00100

$108,613$375,000$126,295.00$275,000.00$160,907.50$162,500.00250

$217,225$600,000$252,590.00$450,000.00$321,815.00$325,000.00500

$325,838$900,000$378,885.00$487,500.00$482,722.50$487,500.00750

5 Year Total Cost of Ownership

Water CooledAir CooledDXSize (Tons)

--$278,94150

-$506,866$552,282100

$1,266,341.70$1,229,664$1,380,705250

$2,332,683.40$2,359,328$2,761,410500

$3,299,025.10$3,351,492$4,142,115750

Cooling Source Selection
Project Load : Cooling Source

0-100 Tons : DX
100-500 Tons : Chilled Water (Air Cooled)
> 500 Tons : Chilled Water (Water Cooled)



Air Cooled Chiller Size Ranges:



Water Cooled Chiller Size Ranges:


