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surface at the same rate for cooling the server room. However, in such a supply system, there is a situation where cold AL} 7| 2823

air can not be supplied uniformly according to the supply distance due to the air velocity discharged from a CRAC

(computer room air conditioning) unit. However, considering the cost and difficulty of repairing the existing system, it ~ Data Center

. . . . . L . . L . Perforated Plate

is practically the most effective way to raise the air-conditioning efficiency index by adjusting the aperture ratio of the Indoor Airflow Distribution
perforated plate to form an even airflow distribution. Method: The cooperative effect of the uptake system using the

perforated plate was analyzed for the bottom extraction method, and the feasibility of the improvement was analyzed
through CFD analysis. Result: As a result of CFD simulations, the RCIy; increased from 86.1% to 89.2% and the RCI o
increased from 90.3% to 91.2% by 0.9%. Although it is possible to confirm the possibility of improving the efficiency
of air conditioning in the simplest of the facilities related to the server room of the data center, the quantitative effect is

Purpose: In most domestic data centers, a perforated panel or a grating panel is equally placed on the entire top
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Fig. 1. Equipment environment specification(ASHRAE-TC 9.9, 2015)
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Fig. 2. Temperature range criteria for RCI calculation(ASHRAE-TC
9.9, 2015)

Table 1. RCI classification

Rating Ideal Good Acceptable Poor

91 ~95% <90%

RCI(%) 100% >96%
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Fig. 3. Testbed plan for field measurement
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Fig. 4. Internal view of the testbed
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b) Console screen

a) Temperature controller b) Temperature Senser

Fig. 6. Temperature controller and attached senser
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Fig. 7. Air flow measurement scene
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Table 2. RCI evaluation results for each case
Case Description RCI Rating Judgement
Supply air RCIHl 975% G()Od
Case 1 temperature
= 13°C RCIL() 806% Poor
Supply air RClIy 89.6% Poor
Case 2 temperature
=15°C RCIo 94.4% Acceptable
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Table 3. Modified perforation rate placement cases

CASE Isometric
1°)
CASE 1 g 40% | 40% | 40% 40% | 40% | 40%
(Perforated ratio: 40%)
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(Perforated ratio: 30%+40%)
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Fig. 11. Perforating panel for supply air to server room
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Table 4. Boundary conditions for CFD

Equipment

Specifications

Perforated tile

Size

600x600 (mm)

Perforating ratio

CASE_1 40%

CASE 2 30%+40%

Air rate 45,000 CMH
CRAC
Supply air temperature 13°C
Air rate 800 CMH
Server rack Heat flux 2.5 kW/Rack
Temperature difference 10°C

a) CASE 1 velocity

c¢) CASE 1 temperature

Fig. 13. CFD analysis results
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Fig. 14. Rack intake air temperature distribution by modified

perforation rate panel placement

©Copyright Korea Institute of Ecological Architecture and Environment

87



HIOJE|ME ME A PRSIt ChST BiX A0 G2 7|7 22 24

Table 5. RCI evaluation results for each case

Case Description RCI Rating | Judgement
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. . RCI, 89.2% Poor
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Fig. 15. RCI comparison of case 1 and case 2

Fig. 14..= CASE_1, CASE_29] AH 919

ojtt. & Aol A7t AN = 7
she Aoz AAsilnt. AH dd2=s

Algeol ol B AA G o2 HEY
et 6071 AdTe] 2= R EE E2YT 23 Fig. 14,
Hie} Zro] 16.3~33.61C 2] BEE YEMTh CASE 17
CASE_29] 3% RCIy%E 86.1%°1141 89.2%2 3.1% * %—a—}
RCl109] Z9¢% 90.3%14 91.2%2 0.9% F535H=
U 28 GE e 4 ol whebA glolHAE *1
A F 7P s sxaed w9 4 e e de
Ao}, AFFd avte a4 &4 oA Yebgth E
oA Altshe ek 7122 o2 CFD A& olde] ¥
oz syuojop & W7t At

M

lo rfo
ot
RO

5=
oy

Q, o _IZi n:°
__),il“
N,
)

_H
3
r

()
BN X S

Mo o mp

roox
ne o

ol &
r&l‘ L]
M

oo oy

o)

A A
o

H‘U
H e [

I

B A=

L%E
>

O
<
o

w2 org ndt
-

rr

(i
n
>

=

HJ

S EIE ‘Ki‘:‘r ) HE 2
E27AE 13TCA 15 CE 738 7% RClur= 97.5%°1 4 89.6%
= 7451321 RClox= 80.6%°14 94.4%= ’5}%3}% o2
BT

3) vte og ol A 7-a2 £45tke] CED Algdold< A
2t A} RClyre= 86.1%°11 4 89.2%2 3.1% /¢5ot%.2.™ RCILO—"J
7495 90.3%°11A 91.2%= 0.9% “$5ot= AL 2 Ueht 24

B s 4 g9l

o

l‘

o)

88 KIEAE Journal, Vol. 19, No. 1, Feb. 2019

4) ol EIAIE o] AE A Pl Au] % 7} heks)
0 % Gk TP AS ST S oot A Tt Iokx
7| b grote.
dlolHATE & dit =520 vls) o] 2RFo] grfjsiRz
o7 Mﬂ of #go] wh H7} 27 ek Zo] Lt
olth. 35 4247140 434 A @ Agef et ATE A& H O
2 AT oﬂ;ﬂo]q

Eak

Acknowledgement

2 A7 20169 Herjshi SraaT2AH 29 dete]

Reference

[1] Jinkyun Cho, Yundeok Kim, Improving energy efficiency of dedicated
cooling system and its contribution towards meeting an
energy-optimized data center, Applied Energy, Vol.165, 1 March 2016,
Pp-967-982

[2] WE-5A19193] FEdndTd, T Hole AE 75 2%, ¥5F

AEZE KCS.KO0-09.0065, 20129.7. // (Korea Communications

Commission National Radio Research Agency, Guideline for

Establishment of Green Data Center, Korea Communications Standard

KCS.KO-09.0065, 2012.9.7.)

FFITAH AL E], dlo[elAllE] AT §4E A7 7|9tz A7

ZAL R SSRGS 15-718-003, 2015 // (Korea

Information Technology Service Industry Association, A foundation

research for the data center industry development, Ministry of Science,

ICT and Future Planning, Research on broadcasting communication

policy 15-Promotion-003, 2015)

[4] ZAH, e A folgAly ZX WA AE 5837 9t
R **hzlmEz 2 R2YEE T, Adleek=gd, Akod, Al
122, 2018, pp.620~630 // (Cho, J1n-kyun, Park, Beung-yong, Jeong,
Yong-dae, Evaluation Metrics of Thermal Management in Data Centers
Based on Energy Efficiency Measurement Assessment for Cooling
Systems, Korean Journal of Air-Conditioning and Refrigeration
Engineering, Korea, Vol.30, No.12, 2018, pp.620~630)

(5] 234, A4, A4 1T SRACE 1 deleaEe] Wz Ae
2 7 RHA AR A B A - AREAS FHoE, Ok
%515 =587 - A2A, A4d AT, 2008, pp.313-320 // (Cho,
Jin-Kyun, Kim, Byung-Seon, The Cooling and Air Distribution
Systems for the Optimal IT Environment Control in the (Internet)
Data Center, Journal of the Architectural Institute of Korea Planning
& Design, Vol.24, No.2, 2008, pp.313~320)

(6] X0, 2k, A5, ML doleAlE] oz A St &
288 WP ¥Rt A7, diRIEsE] =2 - A, A 1129?3
A6Z, 2013, pp.287-296 // (Cho, Jin-Kyun, Park, Woo-Pyoung, Shin,
Seung-Ho, A Study on Evaluation of Air Management System's
Cooling Efficiency for Energy Savings in High-Density Data Centers,
Journal of the Architectural Institute of Korea Planning & Design,
Vol.29, No.6, 2013, pp.287~296)

[7] AAA, &S, A%, ZYA (Porous) BAZRAS o83 HlolEAl
Elo] 71 9 2LRa oA Wi iRt -, SEEAeE ]
ste] =R7, AR AWS, 2013, pp.289-294 // (Chang, Hyun-Jae,
Jung, Yong-Ho, Seo, Jang-Hoo, A Study on the Methodology of
Simulation on the Distribution of Airflow and Temperature in a Data
Center by Utilizing Porous Boundary Condition, Journal of Korean
Institute  of Architectural Sustainable Environment and Building
Systems, Vol.7, No.4, 2013, pp.289~294)

—
)
=



	데이터센터 서버실의 항온항습기와 다공판 배치방식에 따른 기류 분포 분석
	ABSTRACT
	1. 서론
	2. 이론적 고찰
	3. 현장 측정 및 결과 분석
	4. 다공판 배치 CFD 분석
	5. 결론
	Reference


