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1
5.8 5.8 6.0 5.8 6.2 6.0 6.0 6.0 6.2 5.8
1.16 1.43 1.61 1.97 221 2.44 2.69 291 3.17 3.44
-3.8 -3.7 -39 -4.1 -4.0 -4.2 -4.1 -3.8 -39 -4.2
-1.2 -1.2 -1.1 -1.3 -1.1 -1.1 -1.3 -1.2 -1.2 -1.3
2
6.2 6.0 6.0 5.8 5.8 6.0 6.2 5.6 6.2 5.8
24 2.2 2.6 2.4 24 2.6 2.6 2.4 2.4 2.2
-10.1 -8.9 -8.0 -7.2 -6.1 -5.1 -3.8 -2.0 -1.8 -1.0
-1.2 -1.2 -1.1 -1.3 -1.1 -1.1 -1.3 -1.2 -1.2 -1.1
3
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
kg/kg 0.0041 0.0043 0.0039 0.0038 0.0042 0.0043 0.0039 0.0041 0.0040 0.0040
-3.8 -37 -3.9 -4.1 -4.0 -4.2 -4.1 -3.8 -39 -4.2
-1.2 -1.2 -1.1 -1.3 -1.1 -1.1 -1.3 -1.2 -1.2 -1.3
210*90*30mm 0.5kg
16-6000mm
12
1
DHM2 DHM2
2
21 : ,
48000 -10C-45
320 5 25.2 6 10%RH-100%RH
0.2
2017 12
R-22 20% 23
1180kg/m® PE
DE400
2.2
114.41kg/s
DN250
DHM2
SLDTUF-2000H
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2
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18
222
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20 1U 1U
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48 | EFRIAESEER 2020 7
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31
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ASHRAE TC 9.9
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28]
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0

3.1.1 SHI  RHI
Supply heat index(SHI)

IT
Return heat index(RHI)
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3.1.2 RCI
Rock cooling index

ASHRAE TC.9.9

[Rack intake Temperanare

(Under Cooled)| Max Allowable

Max Allowable nv
Over Temperature ]

Max Reo ded
(Recommended l'ﬂkd}I
Min Recommended

Total Over Temperature

Total Under Temperature 20T

Max Allowable

Under Temperature
15T

{Orver Coobed))
Min Allswable

Rack Iniake # N

RCI RCIHI
RCILO

RCIHI  RCILO

Total over temperature Y% 100%

RCI, =0-
Max allowable over temperature

(T,-T, o
:<1_ Z i max—rec)],ﬂmx,m )XIOO%
nx(T, T,

max —all max —rec

Total under temperature

RCI,, =1 )x100%

" Max allowable under temperature

Allewable Range

=<1_Z(Tmin-rec -T|)T <T, 2

e ) % 100%
nX(T i ree T

in—rec ! min -t
RCI 0%  100%
RCIHI 100%
100%
RCILO
RCI

RTI=1"5 5100% 3
AT,

Rate RCI

Ideal 100%

Good = 96%

Acceptable 91-95%

Poor = 90%

3.1.3 RTI
RCI
RCIHI

Return temperature

index
RTI

Tr K
Ts K
ATe K
RTI
Type RTI
Ideal 100%
Re-circulation >100%
By-pass <100%
Rate RTI
Ideal 100%
100%=5%
100%==30%
3.2 2
33
SHI RHI RCl,y, RClo RTI
1# 0.31 0.69 85.6% 100.0% 85.7%
24 0.30 0.70 86.0% 100.0% 86.2%
34 0.26 0.74 90.7% 97.4% 87.1%
44 0.28 0.72 97.2% 89.6% 86.5%
5# 0.25 0.75 100.0% 81.2% 86.9%
6# 0.21 0.79 100.0% 73.0% 88.4%
# 0.12 0.88 85.3% 89.1% 112.2%
8# 0.14 0.86 92.4% 87.5% 106.5%
ot 0.14 0.86 100.0% 86.7% 102.1%
10# 0.15 0.85 100.0% 81.6% 101.3%
11# 0.14 0.86 100.0% 72.4% 100.7%
12# 0.13 0.88 100.0% 58.2% 100.1%
13# 0.21 0.79 93.2% 87.6% 102.4%
14# 0.19 0.81 99.5% 79.1% 110.1%
15# 0.20 0.80 100.0% 75.3% 100.0%
16# 0.19 0.81 100.0% 68.4% 100.3%
17# 0.17 0.83 100.0% 61.8% 100.0%
18# 0.20 0.80 100.0% 51.3% 100.1%
4
4.1
CFD
SHI RClIlo
2020 7 | BWIMESEGE| 49



RIS

02#

0l#
0.4m

0.2m

04#

L i

TP n:‘) s

03#
0.8m

0.6m

06#

05#
1.2m

1.0m

08#

o7#
0.4m

0.2m

104

09#
0.8m

0.6m

o
syl
W

7

12#
1.2m

14#
0.4m

16#
0.8m

18#
1.2m

50 |EHIMESHER | 2020



Technical communication RIS

RHI RCIhi RTI

o#
0.6m RCIhi 100% RHI 0.86
RCllo 86.7% RTI 102.1% RCllo
86.7% 13.3% RTI
100% RCIhi
100%
RCIhi 100%
1.0m-1.2m
0.6m-0.8m
0.4m-0.6m
RCIHI
RCIHI
5
42
3
1.0-1.2m
1.0m
0.6-0.8m 0.6m
0.4m—0.6m, 1.0-1.2m
0.6m 0.6-0.8m
0.4m-0.6m
4.2.1 4 (RCI
2 RTI RHI/SHI) RCIHI
RCIHI
a b ¢ a=0.5m,b=1.0m,c=1.5m
10s
a Im
b 0.6m
c 0.6m [1] 2016-2017 IDC

[2] Energy Logic:Reducing Data Center Energy
Consumption by Creating Savings that Cascade Across
Systems

[3] From Chip to Cooling Tower Data Center Modeling:
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Chip Leakage Power and Its Impact on Cooling
Infrastructure Energy Efficiency

[4] An experimental and theoretical investigation of the
extent of bypass air within data centres employing aisle
containment, and its impact on power consumption

[5] Numerical investigation for performance indices and
categorical designs of a fan-assisted data center cooling
system

[6] Experimental investigations of thermal managements
solutions in data centers buildings for different
arrangements of cold aisles containments

[7] Simplified model for desired airflow rate in

52 |@#HMIMESEER 2020 7

underfloor air distribution (UFAD) systems

[8] Evaluation of air distribution system ~ s airflow
performance for cooling energy savings in high-density
data centers

[9] An experimental and theoretical investigation of the
extent of bypass air within data centres employing aisle
containment, and its impact on power consumption

[10] Experimental investigations of thermal
managements solutions in data centers buildings for
different arrangements of cold aisles containments

[11] CFD investigations of data centers ” thermal
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4 B 1~9# RTI
1# 2t 3t 44 5# 6t T# 8t o#t
16 96.1% 94.6% 92.0% 100.3% 95.5% 97.6% 97.0% 100.8% 99.2%
18 92.7% 83.8% 94.3% 108.4% 84.9% 95.9% 92.1% 107.4% 89.3%
20 95.3% 86.4% 91.2% 119.4% 84.3% 94.2% 89.6% 115.5% 84.6%
16 ~19
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2 3 4
2
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/ 30/23
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