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Main Equipment List

2016

▪ 5 Three-Stage Titan Chillers – Dual 

Duty.  3,600 Tons Chilled Water duty 

and 2,750 Tons Glycol duty. Total  = 

18,000 Tons water/13750 Tons Glycol

▪ 14 Two-Stage base CYK Chillers –

2,185 Tons Chilled Water Each.      

30,520 Tons

▪ 6  Ice Storage Tanks – 21,150 Ton-Hr

Capacity Each. Total Stored cooling 

capacity is: 126,900 Ton-HR

▪ 60 Dry Coolers (120 Fans) 11,978,900 

BTU/HR Each

700,000,000 BTU/HR Total
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District Cooling Design Options

2016

Typical District Cooling uses single 

stage centrifugal chillers with 

Cooling Towers and water storage 

system.

▪ Requires large amount of water. 

water quality is an issue.

▪ Typically water storage system

Dry-Coolers

Ice Storage

No water is lost!

- Reduces number of 

chillers and dry coolers

Additional Benefits

- Reduce peak demand, 

shift energy usage to non-

peak hours. 

- Reduce pump, pipes and 

air equipment sizes
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Central Utility Plants Design Conditions

2016

• Chilled water loop temperatures: 

▪ 7:00 am – 8:00 pm = 59°F/36°F(15°C/2.2°C)

▪ All other times = 59°F/40°F (15°C/4.5°C)

• Water chillers and Ice Storage:

• Chillers in plant #1 and #2 deliver 80% of peak load. 

• Ice storage system to provide 20%

• Return chilled water flows through chillers in plants #1 and #2 first, then 

combine and flow over the ice heat exchangers in the tanks.

• Condenser water loop temperatures:

▪ 7:00 am – 8:00 pm = 130°F/140°F (54.4°C/60°C)

▪ All other times = 130°F/138°F (54.4°C/59°C)
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Chiller Plant CUP #2 Load Profile 
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7:00am – 8:00pm 

Melting Ice

8:00pm – 7:00am 

Build Ice

8:00pm – 7:00am 

Build Ice

Total Capacity = 

Chiller + Ice

Chillers

44,925
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Plant Energy Analysis –
Ice on Coil Design Analysis Peak Day
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Air-Cooled Radiator 

Fans = 97344 kW

Distribution Pumps = 

50114 kW

Air Pump & Other Small 

Motors = 5248 kW

Water Chiller Electric 

=1075476 kW

Glycol Pumps = 

12929 kW

Fans & Other Non-

Process Plant Electric 

Loads = 6744 kW

Glycol Chiller Electric = 

171991 kW

Condenser Water 

Pumps = 82654 kW

Primary Chiller Pumps= 

17409 kW

+ + +

+ + +

+ + =

Total Daily kW/h = 1,519,918

Daily kW/Ton at peak day = 1.67

Actual measured KW/Ton = 1.36



Johnson Controls, Inc. —8

Chilled Water

Evaporator

Glycol

Evaporator

Ice Build with Water Chilling

Cooling Loads

Water Chiller

RTD
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Chilled Water

Evaporator

Glycol

Evaporator

Water Chiller

Ice Melt with Water Chilling

Cooling Loads

RTD
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External Melt Supply Temperatures

Johnson Controls

32

34

36

38

40

42

0

1

2

3

4

5

6

0 20 40 60 80 100

Ic
e
 W

a
te

r 
S

u
p

p
ly

 T
e
m

p
. 

(°
C

)

% Ice Depleted

10 Hour 4 Hour 2 Hour °F



Johnson Controls, Inc. —11

CYK

Chillers

Titan 

Chillers Ice Storage 

Tanks

CYK Chillers

2016
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CYK chillers

Titan chillers
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Dry Coolers

(Air-cooled radiators)
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Air-Cooled Radiator – Dry Coolers
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Titan OM Chillers – 3600 Tons Chilling Duty – 2750 Tons Ice Duty 
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Titan OM Chiller Design
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Titan OM Chiller Schematic
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Installation Photo – Titan OM Chiller
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CYK Two Stage Chiller –
Two Externally Compounded Compressors
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CYK Chiller Schematic
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Installation Photo – CYK Chiller
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Thank you
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