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Abstract

Energy Cost has been rapidly increased with the internal heat gain of data center to keep the temperature condition. But the cooling
units for server systems are fully operated to satisfy the indoor temperature condition, it results in the excessive energy consumption.
In this study, various cooling systems were studied for data center and cold aisle containment system was proved to be the best
solution for server cooling system. Because it protects the cooling zone from the hot aisle space. Effective cooling and prohibition of
recirculation air from hot aisle was possible by the cold aisle containment system
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Fig. 4. Hot & Cold aisle + CRAC Fig. 6. Cold aisle containment + CRAC

Table 1. Hot & Cold aisle + CRAC design Table 3. Cold aisle containment + CRAC design
Rack 16EA Rack 16EA
Load 4kw(per rack) x 16EA = 64kw Load 15kw(per rack) x 167H = 240kw
Cooling capacity 70kw(CRAC) x 2EA Cooling 70kw(CRAC) x 4EA
= 140kw capacity = 280kw
. Rack space / Total space ) Rack space / Total space
Required space - (33%) C Required space - (%) C
Cooling 3~4kw / Rack C Cooling 10™15kw / Rack B
Flexibility Low B Flexibility Low B
Total capacity High A Total capacity High A

Fig. 5. Hot aisle containment + CRAC Fig. 7. Hot & Cold aisle + chimney + CRAC
Table 2. Hot aisle containment + CRAC design Table 4. Hot & Cold aisle + chimney + CRAC design
Rack 16EA Rack 16EA
Load 15kw(per rack) x 16EA = 240kw Load 15kw(per rack) x 16EA = 240kw
. . 70kw(CRAC) x 4EA . . 70kw(CRAC) x 4EA
Cooling capacity - 2802\” Cooling capacity = 280kw
. Rack space / Total space . Rack space / Total space
Required space - @ C Required space — (33%) C
Cooling 25730kw / Rack A Cooling 25~30kw / Rack A
Flexibility Low B Flexibility Low B
Total capacity High A Total capacity High A
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Fig. 8. Cold Aisle containment
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Fig. 9. Conventional system temperature

Temperature dissipation over the height with Cold Aisle Containment
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Fig. 10. Cold Aisle Containment system temperature
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Fig. 11. Cold Aisle Containment vertical temperature
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Fig. 12. Warm aisle temperature in cold Aisle Containment
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Fig. 13. Temperature distribution

6.2 =

(1) Cold Aisle9] o}#o] &%=+ 16~20°C7}
Ha, 8 FEe 25F 22~30°Cel o2
Al =w dHolH Ay o &%7F 30°C7F
= 4%+ B Hot Aisle?] =A% &
717} A =8k= o] Cold Aisle 2] cold air
of 4ol7] wEo]tt.

(2) Cold Aisle Containment®] 74-¢- &-2&%
7N Yo 27k B 7 Ao
A EEE AL B9l HELS 2
2H 07 AAY] "t FFd5F7] E
Z 37 e E HAAAuoA "oz g
= 20~25°CE A8k 4= glom o]d u}
2} LT A AREE U= A
7 g A "ok

(3) Cold aisle containment A]2~#l & A]

dAdR eyt 22 Fobete el
M oo 2% Ax7} Fashs

& g Al

Wb

Mo X &

#ned

1. AIVC, “Ventilation and building airtightness”,
Coventry, Air Infilation and Ventilation
Centre, 1994.

2. ASHRAE Standard 62, “Ventilation for
acceptable indoor air quality”, 2001, pp.8-11.

3. ASHRAE Standard 90, “Energy Conservation
in New Buildings”, American Socity of
Heating, Refrigerating, and Air—Conditioning
Engineers, Inc., Atlanta, GA, 1975.

4. ASHRAE Handbook Fundamentals SI
Edition, Chapter 27 Ventilaion and infiltration,
2005, pp.25-26.

—319—



