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[ Abstract]

source in a data center in Guiyang, and the primary analysis, initial investment cost and annual operating cost are calculated for

In this paper, the technical and economic analysis is made for the different design schemes of HVAC cold and heat

different schemes. Through calculating the present value of the cost of different schemes in the whole life cycle, the scheme with
the lowest present value of the cost is obtained, and the sensitivity of the scheme is analyzed. The purpose is to choose the
economical and energy-saving cold and heat source scheme through comprehensive analysis, and reduce the value of power
consumption coefficient (PUE) of data center as much as possible, so as to meet the green energy saving construction requirements.

[Keywords] Data Center; Heating ventilation air conditioning (HVAC); Economic Analysis; Life-Cycle; Sensitivity Analysis
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Fig.1 Annual Load Curve.
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Table 2 Magnetic levitation chiller equipment parameters
- lkEe% LPATIES AR AlAKE M LRy Sl
KW KW m*/h m*h a AV JIJG
32 v KL 3646.58 443.39 514 643 242 1.2 1750.36
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VEREC T, (R h 5 5 s T v K LA IR 25 R 2 VA
LA L B 23 AR A R K IR RS HK I &, 1555
F& 10%% 4= 250, 5 B AR K ERTA HUK R i &
4358 565.4m3/h F1 707.3m3Mh, R E 5 5N
34mH,0 1 30mH20. R TH 5 AR 7K B3 & A1
W, BY & 5 FWG250-400 HI7KZEAE Vs
HRIKZEAN 4 655 FWG300-300 HI7KZZAE A4
KIE, Ho ol E W e A& HKE. RiE (LA
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AN K ZR I B R GUK B 1) 2%, BN E R
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Table 3 Cold and heat source accessories equipment parameters

HE iy it L2 3ud [ESELIRTIES i a5
m3/h m r/min kW kg &
WURIKIR FWG250-400 600 39 1450 110 1530 2+2
A HIKE FWG300-300 720 28 1450 75 1350 2+2
k2R FWG80-200()B 87 38 2900 15 198 1+1
% 4 RFC-800L A ENE S
Table 4 RFC-800L cooling tower parameters
A HIGE T MRS (mm) CikaILIRPIES HE =
PEFR/KE m*/h KHEHR (mm)
Kcal/hx1000 ¥ g [ (kW) (Kg) #
800 4000 7780 5260 5180 4200 22 10910  2+2
RABMENREFEF B LSRG, Bkt %, C.

fuf PRI &5 SR BN 20% M0 4R &2, SN ER 2R S5
BHLH——XF N, %EFE 4 6 BRI3 Ui,
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Table 5 End-device parameters

HAE SBAE o PE=—s K& R~ (mm)

A5 &R N

kW kW m3/h m3/h P x KX
HMO30RC 17204 1% KK 5 251 25 25 K% R 5000 3.6 300%x1200%2000
HM150C J55 [8] 24 1415 /KRS 25 251 106.4 93.6 X 28500 26.1 300%x1200%2000
HMO50C J7 [8] 2415 7K At 55 4% 1R 36.05 32.2 LiER 9500 8.8 900x1000x1980

22 WA
FR PR 1B £ W13 B 45 3L, mT DUB s L 0 AN 5L

B, PR L AN R AT B AR B S
BRI S N R R

®O6 FARZ=VHE

Table 6 Scheme 3 initial investment

2
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-TNGEA16CA16-F
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3 AR 1 FWG250-400 0=600m*/h 242 & 75 56/ (m*h) 18.00
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okl
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okl
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Table 7 Annual operating cost of magnetic levitation chiller

i BAT /NI 3 hE - HUAREHEE HANFEFR T BT &it
T 1 fif & B .
h kW kWh kWh Jigt hiTt
HIAHLAEE4IEIT  100% 3891 443.39 2 3450461.0 0.571 197.02
75% 781 233.76 2 365133.1 0.571 20.85
HBAr HARVA AN 50% 1226 124.88 2 306205.8 0.571 17.48 240.83
25% 783 61.18 2 95807.9 0.571 5.47
SE4 HARA A 0% 2038 0 0 0 0.571 0
#z8 MHEEEEITER
Table 8 Annual operating cost of accessory equipment
. WUEHFE B BT/ HFE A FLFEDR KR S HLFE B A
o) HUH = o it
kW H h kWh JG/kWh Ji7t Jigt
1 A1 RFC-800L AL 22 2 8760 385440 0.571 22.01
2 IR ZE FWG300-300 HLAL 75 2 8760 1314000  0.571 75.03 21458
3 PRIKZE FWG250-400 HLAL 110 2 8760 1927200  0.571 110.04 ’
4 ¥KIE FWGS0-200 (1D B HML 15 1 8760 131400 0.571 7.50
#z9 RmEFFEEITER
Table 9 Annual operating cost of End-device
s 25 1 A ity
RARTE BAT /N FLFE AN FLFEDR
I H ) = _ _ L 7%
T A h kWh J6/kWh JiJt B
JiJt
5 18] 2 7K V8 5 2 25 14.7 3 8760 253964.1384 0.571 14.50
5 18] 2 7K V8 5 2 250 14.7 4 8760 338618.8512 0.571 19.34 14196
5 18] 2 7K V8 5 2 25 24.8 2 8760 285637.6704 0.571 16.31 '
5 18] 2 7K V8 5 2 250 34.9 8 8760 1607863.661 0.571 91.81
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Table 10 Initial investment and annual operating costs of four schemes
T&E— E HE= Ji&EN
BLARI# 5 () 1155.84 1452.2 1750.36 1471.29
MR s (o0 495.58 324.24 499.36 389.07
N zHH o) 247.71 266.47 33.75 279.05
LUk & .
T@E#® oo 590
AR (T 54.98
B i 2544.11 2685.61 3232.15 2784.40
BUHZAT R (T30 294.94 689.69 240.83 198.74
M7 2l (7o) 371.55 400.32 356.54 671.02
N %ﬁk% (ﬁfuj 79.58 52.52 81.63 7771
Y I 2477 26.65 33.75 2791
ANTVERES (o) 191.63
B i 962.46 1360.81 904.37 1167.00
3.1 AR A 2R 10%; n NAEHZ34r, B 20 4.

A= i JE Y 9 PR A T H 4% L T E W R
i NI AT %, S RITELE ST HOAR I H T4
J T A IUAE o Ao R B R/ NGE S RO T T
W18 DA SRR 138 AT S A o, A= i B Y1 9%
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Fig.2 Present value of the life- cycle costs of each scheme

* 11 FEAREESBAHNERNE (A
Table 11 Life-cycle present value for different schemes
E S HE HE= T &N
WIHEHE (Co 2544.11 2685.61 3232.15 2784.40
s (G 962.46 1360.81 904.37 1167.00
WHIE (PO 10738.10 14270.95 10931.56 12719.73

GiRE 7 w87 N Sia i = Ay 7 ] o = W u e eyl 1 Ka e g
JEAMAR HBUE, 255w 2 Mk 11 o, UK
RRHPEE RGN, BEEmIE I, 2 IIE
AW . 5% 2 AMES R, HE &I, B
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1 R BARP A B 77 %, (BE5E W RHLAM A
CEEERE, HE RIS KA E L, X2

NEAE A5 1 1 T ) R IR B B BRI LT
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HARXT SRR LR o AR B 3 R VA 7KL 5 A8 40
B0V 7KL COP REnt LT i, RG B I7 A K HLTE
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Fig.3 COP of magnetic levitation and centrifugal chillers
at different load rates
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Table 12 Scheme 1 and 3 sensitivity analysis

7‘5‘*4
AN -20% -10% 0% 10% 20% -1% +1%
B 9099.31 9918.68 10738.10 11557.54 12376.89 -0.76% 0.76%
Kk 10602.66 1067034 10738.10 10805.20 10873.65 -0.06% 0.06%
Wi Bt 10229.29  10483.70 10738.10 10992.52 11246.93 -0.23% 0.23%
HE=
AN -20% -10% 0% 10% 20% -1% +1%
HA 9914.47 10422.99 10931.56 11440.20 1192471  -0.465%  0.465%
Kk 10792.57  10862.12 10931.56 11000.38 11070.62  -0.063%  0.063%
Wi Bt 10285.16  10608.375  10931.56 11254.805 11578.02  -0.296%  0.296%
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