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A Study on a Heat-load of IT Equipments for the Thermal Environment
Control in the Data Center

Jin-kyun Cho!, Min~ho Hong, Cha-Su Jeong, Byung—Seon Kim"

ABSTRACT: The primary purpose of a computer room of data center and associated

infrastructure is to support the operation of critical IT equipment. Traditionally, most owners
of large critical data centers have been more than willing to accept a reasonable amount of
computer room worker discomfort if necessary to support critical IT systems. All electrical

equipment produces heat, which must be removed to prevent the equipment temperature from
rising to an unacceptable level. Most information technology equipment and other equipment

found in a data center or network room is air—cooled. Sizing a cooling system requires an
understanding of the amount of heat produced by the equipment contained in the enclosed
space, along with the heat produced by the other heat sources typically encountered.
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Fig. 1 An IT server room overview
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Table 1 Type of data center

Server Room Area

Small Data Centers

: 2
/ Data Rooms Less than 93 m'(1,000 £t°)

Medium Data 93m' to 465’
Centers (1,000 ft* to 5,000 ft*)

Large Data Centers |More than 465 m'(5,000 ft*)
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Table 2 Equipment environment specifications

Class Dry—Bulb Temp.(C)|Relative Humidity(%)
Allowable | Recommended | Allowable | Recommended
Class 1| 15t032' | 20to25 | 20to80 | 40to55
Class 2| 10t035' | 20t025 | 20to80 | 40to55
Class 3| 5to35'* NA 8t080 NA
Class 4| 5to40"? NA 8ta80 NA
NEBS® |5t040™°| 20t025 |5t085”%| Max 55°

1. Derate maximum dry—bulb temperature 1C/300 m
above 900 m.

2. With a diskette in the drive, the minimum
temperature is 10C.

3. The product operation values given for NEBS are
from GR—63—CORE and GR—3028—CORE.
GR—63—CORE also addresses conformance testing of
new equipment for adequate robustness.

4. Requirements for continuous operating conditions
that new equipment shall tolerate (GR—63—CORE).
5. Derate maximum dry—bulb temperature 10C at and

above 1800 m.

6. Also ANSI(American National Standards Institute)

T1.304—1997
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Table 3 Data center(IT server room) heat density

example

Classification Heat Density

) A data center 1,000 w/m’

Domestic B data center 1,600 w/m’
Data

Center C data center 580 w/m'

D data center 500 w/m'

Overseas | Singapore HP Data Center—1I 600 w/m'

Data UK Swindon HP Data Cente—a 970 w/m’

Center | UK Swindon HP Data Cente-B 591 w/m'

dolg e IT MHES FIdFL 5007
1,600 W/ w22 ojf&o] dA7tA e dntzQl
AA 71%2 4307861 W/mi(40~ 80 W/ft)e] 4
Folth, £g M E WAl 4656m o] ol
o \:1]0]1;1A1]E1[Tab1e 119 4xtzA Q) dlod B nae
By IT /A el Ba7t o 70%= 744
H&$ 2A 3t Jor oo s UPS, 1,
ZEWA A8 ol

1

2

0% \ 20% 40% 60% 80% 100%
Fig. 3 Relative contribution to the total thermal

output of typical data center
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Fig. 4 Microprocessor and server cooling airflow
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Fig. 6 New ASHRAE updated and expanded power

trend chart
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Table 4 Model server: representative configurations

Typical Normal Overall system

nfi— | Heat . Weight| Dimensions
gi(;ation Release Airflow ¢ (Wx DX H)
W m'/h kg mm
Minimum/| 1,765 680 406 | 762x1,016x1,828
Typical | 5,040 943 472 | 762x1,016x1,828

Full 10,740 | 1,275 693 |1,549x1,016x1,828
ASHRAE Class 1,2,3

Minimum 1 CPU-A, 1 GB,
’ Configuration 2 1/0
Typical 4 CPU-B, 8 GB, 32 1/0

Configuration | (2 GB cards, 1 frames)

Full 8 CPU-B, 16 GB, 64 1/O
Configuration | (2 GB cards, 2 frames)
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Table 5 Aisle pitch allocation
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Tile Aisle Pitch | Nominal Hot Table 6 Heat load per m' of IT server room by
Si (cold aisle Cold Aisle method 1
ize . . . .
to cold aisle) |Aisle Size| Size -
Typical | Number Heat
Us 2ft 141t 41t 3ft Confi— Heat of Plan Load
(610mm)| (4,267 mm) {(1,220mm){(914mm) guration | Release | Server Area per m'
Global 600mm | 4,200mm 1200mm | 914mm W EA m W/
(23.6in)| (13.78ft) (3.94ft) (3ft) Minimum| 1,765 104 about 698
Seven-—tile aisle pitch, equipment aligned on cold aisle Typical | 5,040 104 263 about 1,993
et 22770
Full 0,040 8 bout 2,113
- . 0 s
W o7a0 | 48 abou

i S .
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Fig. 7 IT server room arrangement example
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Table 7 IT server room facility area breakdown

example(Dacom equipment power trends, ASHRAE)

IT Space Non IT Space
IT Severs 30% Aisles 20%
" Telecommunications 5% Cooling Equipment 12%

Specialty Rooms 3.5%
Power Distribution 3%

Command Area | 4%
Printers 2%
Patch Panels 1%
Empty (Future Growth) |(16%)
Subtotal : 42% (58%)

Room Supplies 2%
Columns & etc. (1.5%
Subtotal : 42%
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Table 8 Heat load per m’ of IT server room by

method 2
Typical | Server Heat
Confi— | Heat | Area Szrver Load
N . rea 2
guration | Release |(1 unit) per m'
W m m W/
Minimum| 1,765 | 0.774 | gg 1 about 694
Typical | 5,040 | 0.744 | (30% of |about 1,981
Full | 10,740 | 1.574 | 263 ™) |anout 2,076
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Table 9 IT server room environment specifications

o | o | ey | v
guration W/n' m'/hm’ kg/nw
Minimum| about 700 | about 250 | about 135
Typical | about 2,000 | about 270 | about 160
Full about 2,100 | about 370 | about 185
o 28
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