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What is District Cooling ??

ÅChilled water is generated at a single point to meet the requirements of entire site

Section 1
Central chilled water plant 

Section  2
Distribution System

Section 3 - Building level
Energy transfer stations



Introduction to District Cooling

Applicability

ÅHigher building density and high cooling demand
ïBusiness districts

ïUniversities

ÅDiversity of cooling loads in different buildings

Benefits

ÅReduction in system cooling capacity compared 
to aggregate capacities of buildings

ÅOperating all equipment near to their optimum 
conditions (Upon reaching to critical mass of 
cooling demand)
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Energy split up - Typical 
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Centralized 
chiller plant 

Chilled 
water 
supply 

temperature 
ςHigh 

Condenser 
water 
supply 

temperature 
ςLow

Chiller 
selection & 
operation 

Using VFD 
drives for 

compressors
, fans and 

pumps

Energy Efficiency practices ð

Centralized chiller plant 



Chiller efficiency ðC O P

Coefficient of performance or COP

Cooling provided in kW

Compressor Energy Consumption in kW
=

ÅFor a given cooling load, compressor 

has to consume less energy, then C O P 

increases

Expansion valve

Condenser

Evaporator

Condenser 

water supply

temperature

CHW Supply 

temperature

Compressor

ÅIn other terms, COP of chiller increases, 

if the temperature difference between 

òCondenser water supply temperature ó 

and òChilled water supply temperatureó 

decreases
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CHW - 6 /12 CHW - 12 /17

Effect of chilled water supply 
temperature on chiller COP

Source: Johnson chiller data
Å Improvement in COP is in the range of 30 ς40 %  

Constant condenser water temperatures - 28 / 34
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Effect of condenser water supply 
temperature on chiller COP

Source: Johnson chiller data

Å Improvement in COP is in the range of 40 ς50 %  

Constant chilled water temperatures ς6 / 12



Gliding chilled water supply 
temperature

Å COP increases with increased chilled 

water supply temperature

Å Hence, rise the chilled water 

temperature as per the load

100% load 50% load Source: Johnson chiller data
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VFD on
Fan

VFD on Condenser
Pump

Constant Primary
Pump

Variable Secondary
Pump

VFD on Condenser
Pump

Situation 1
One chiller running at 
full load

600 kW

28 kW

60 kW
50 kW

Using multiple chillers to meet 
the total system load



VFD on
Fan

VFD on Condenser
Pump

Constant Primary
Pump

Variable Secondary
Pump

164 kW

28 kW

10.6 kW
8.8 kW

VFD on
Fan

VFD on Condenser
Pump

Constant Primary
Pump

164 kW

28 kW

10.6 kW
8.8 kW

Situation 2
Two chiller running at 50% part load



Performance Comparison

Situation 1
One chiller running 
on full load

Situation 2
Two chiller running 
on 50% part load



Installing VFDs for Centrifugal 
Chillers

ÅVFD operation of compressor increases COP at part load

Å VFD operation decreases energy consumption with same output , hence the higher COP 

at part loads



Cooling Tower

Å Cooling tower supplies water to 

condenser, Hence performs the heat 

rejection part of the chiller

Å Condenser water supply temperature 

effects the COP of the chiller

Å Lesser the condenser water supply 

temperature, higher the COP of 

chiller

Å Condenser supply temperature depends 

on effectiveness of the cooling tower
Source: Johnson chiller data
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Cooling tower - Performance

R
a

n
g

e
A

p
p

ro
a

c
h

Hot Water Temperature (In)

Cold Water Temperature (Out)

Wet Bulb Temperature  

(Ambient air )

Effectiveness = 

Range / (Range + Approach) 

Cooling 

tower

ÅCondenser supply temperature is limited by 

wet bulb temperature of ambient air

ÅApproach should be as less as possible

ÅApproach depends on the effective 

heat transfer between air and water. It 

depends on Heat transfer medium (fills).



Sum up - Energy Efficiency practices

Centralized 
chiller plant 

Gliding  CHW 
temperature 
at part loads

Selecting 
higher part 

load efficient 
chiller

Approach of 
cooling tower 
should be low

Using VFD 
drives for 

compressors, 
fans and 
pumps



Energy Efficiency practices -

Building side



Building side systems

ÅEnergy Transfer stations

ïPlate HX

ïTertiary chilled water loop

ÅAir distribution system

ïAHU

ïFans



Heat flow diagram 
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Installing VFD drives for 
fans and pumps

ÅVarying flows by VFD is more efficient mode of control

ÅReduction  in energy savings in the range of 50 to 60 % at part loads compared to 

damper control

50 % savings

60 %
60 %


