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Viability of HVAC System for Energy Conservation in High Density
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ABSTRACT: With the advancement of technology, the density of IT equipment, heat load and

power consumption continue to increase in high density internal-load dominated buildings as

datacenters. To improve the HVAC system’s energy performance and efficiency, there is a need

to find methods of using outside air. Through cooling tower control that is based on outside

wet-bulb temperature, the water—-side economizer made it possible to achieve a maximum energy

performance improvement of about 16.6% over the basic chilled water system, whereas the air-side

economizer, through control based on outdoor air enthalpy, made it possible to achieve about 42.4%

improvement.
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Fig. 1 Low processor activity doesn’t translate

into low power consumption(Emerson,

2008).
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CRAC unit room
IT server room

Rack servers: 360 EA ™.
IT server room
CRAC unit room

Fig. 2 A typical floor plan of data center and

IT server arrangements(total 9 floors).
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Table 1 Simulation boundary conditions

Typical plan 2,250 m Total 9 floors
IT server 6,480 EA 720 EA/floor
Design Temp. 22C Class 1%
Design RH 509% (server operation)
IT heat load | 1,280 W/m’ | 4.0 kW/rack
Lighting 22 W/m’ 2.0 W/ft2
People 102 W/person |Max # of person
Infiltration None Positive pressure
Weather data Seoul, Korea
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Fig. 3 One year sequence of hour cooling load.
(outside temp. does not effect on cooling
load).
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Schematic diagram of a reference data
center model’s basic cooling system.
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Table 2 Basic cooling system components of a
reference data center model

Equipment Capacity | Power |Quantity
CRAH units 105 kW |55 kW | 360(36)
Chillers 1,000 USRT|575 kW | 9(1)

Ch-W pumps [10,000 LPM | 75 kW | 9(1)
Cooling towers | 1,000 CRT | 75 kW | 9(1)
C-W pumps |13,000 LPM |110 kW | 9(1)

Total 11,277 kW

Ch-W(chilled water)/C-W (condenser water)
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(b) Cooling load profiles in winter season

Fig. 5 One month sequence of cooling load pro-
files in opposite seasons.
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+ Basic cooling system :

with air-side economizers.
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Fig. 8 Wetbulb temperature variation in the
water—side economizer compartment.
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Fig. 9 Comparisons of energy consumption be-
tween basic cooling system and water-
side economizer.
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Fig. 10 Component of air-side economizer sys-
tem in the IT server room(installation
diagram).
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Fig. 12 Outside air enthalpy variation in the

air-side economizer compartment.
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Fig. 13 Comparisons of energy consumption.
(basic cooling system vs. air-side eco—
nomizer).
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