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A Chilled water is generated at a single point to meet the requirements of entire :
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Section 3 Building level

Energy transfer stations




Introduction to District Cooling

Applicability
A Higher building density and high cooling demand
I Business districts
I Universities
A Diversity of cooling loads in different buildings
Benefits

A Reduction in system cooling capacity compared
to aggregate capacities of buildings

A Operating all equipment near to their optimum
conditions (Upon reaching to critical mass of
cooling demand)
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Building Side Central Chiller Plant
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Beark-up of end-use energy cosumption
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Central chilled
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In District
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Distribution
system At 3 levels

Building side
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Coefficient of performance or COP

Cooling provided in kW

Condenser

water supply ’ Compressor Energy Consumption in kW

emperature . .
r— 2 AFor a given cooling load, compressor

has to consume less energy, then CO P
increases

Aln other terms, COP of chiller increases,
Expansi -
Z N e — if the temperature difference between

: OCondenser water supf

CHW Supply ’
temperature

and oChilled water s

decreases
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Constant condenser water temperatures?8 / 34
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Constant chilled water temperatureg 6 / 12
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A Improvement in COP is in the range of 4&0 %
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VED on
60 kKW Fan
VFD on Condenser| 90 KW
um : :
P ¥ 1000 TR Situation 1

Chiller Power (kW) 600l One chiller running at

Constant Primary Pump (kW) 2g| full load

Variable Condenser Pump (kW) 60

Cooling tower fan (kW) 50

738

q; Constant Primary
1 P
28|kW il

I * *

Variable Secondary
Pump

il
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VFD on
Fan
10J/6 kW
VEDJon Condens¢B.8 KW
Pump

28 K Constant Primary
1 Pump

1016 kW

VFD o@ Condenser|8.8 kW[

ump

VFD on
Fan

? 164 kKW ﬁl

B

281kV\q Constant Primary
Pump
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Variag%econdary
Pump

Chiller 1: 500 TR |Chiller 2: 500 TR

Chiller Power (kW) 164 164
Constant Primary Pump (kW) 28 28
Variable Condenser Pump (kW) 10.6 10.6
Cooling tower fan (kW) 8.8 8.8
Total Power (kW) 211.4 211.4
422.8
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Situation 1

200 One chiller running
on 4} load

Eﬂﬂ -

Two chiller running

400 -
328 on 50% part load

300 -
200 -
100 -
0 -
1000 TR 500TR X 2
M Chiller Power (kW) B Constant Primary Pump (kW)

M Variable Condenser Pump (kW) m Cooling tower fan (kW)
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A VFD operation of compressor increases COP at part load

120

100

8.0

a0

cop

4.0

2.0

0.

Load
i Centrifugal Chiller with WwFD 612 2935
= Centrifugal Chiller: Constant Speed 612 29,35

A VFD operation decreases energy consumption with same output , hence the higher CC



Cooling Tower

Cooling tower supplies water to

condenser, Hence performs the heat ::g
rejection part of the chiller 7.0
Condenser water supply temperature a 2:3
effects the COP of the chiller - ;‘-8
Lesser the condenser water supply i-g
temperature, higher the COP of o:o

chiller

Condenser supply temperature depends

on effectiveness of the cooling tower
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Effectiveness =
Hot Water Temperature (In)

Range / (Range + Approach) 51

A Condenser supply temperaturelisited by 0
wet bulb temperature of ambient air g

A Approach should be as less as possible

A Approach depends on theffective <£§ | Cold Water Temperature (Out)
heat transfer between air and water. It gl we P eazare

depends on Heat transfer medium (fills).
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Energy Efficiency practices -
Building side



Building side systems i
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A Energy Transfer stations
I Plate HX

I Tertiary chilled water loop

A Air distribution system
i AHU

I Fans
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Central Chiller Plant

Transfer
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Energy transfer station |
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Installing VFD drives for
fans and pumps

60 %

A Varying flows by VFD is more efficient mode of control
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50 % savings

A Reduction in energy savings in the range of 50 to 60 % at part loads compare:

damper control



