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Analysis of the Direct Evaporative Dry Cooling Unit Used in Data Center Machine Room
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[ Abstract] In order to reduce the energy consumption index PUE of the data center, the direct evaporative dry cooler, combined
with the air-cooled frequency conversion screw chiller and the pump box, runs for 8760 hours a year, which can effectively improve
the annual energy efficiency and reduce the PUE of the data center. Through the design, testing and analysis of the performance of
the direct evaporation dry cooler unit, it is concluded that the heat transfer performance of the direct evaporation dry cooler is
higher than that of the conventional dry cooler. The micro-channel dry cooler not only has advantages in cost, but also has better
effect in heat transfer performance. However, its full life cycle of long-term operation needs further verification. Increasing the
temperature of water supply and return water for dry cooling helps to increase the heat transfer of the dry cooler, improve the
energy efficiency of the unit, and reduce the overall PUE of the data center room. The direct evaporation dry cooler can precool the
air inlet temperature of the dry cooler, so as to reduce the air inlet temperature of the heat exchanger, prolong the use time of the dry
cooler, reduce the use time of the mechanical compression refrigeration pair, and reduce the annual energy consumption of the data
center refrigeration system. The EC axial flow fan with large fan diameter and low speed can broadly adjust the heat transfer of dry
cooling on the premise of meeting the air volume requirements, improving the energy efficiency of the unit and reducing the energy

consumption of the whole unit.
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Fig.1 System schematic diagram of direct evaporation

dry cooler application
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Fig.2 Schematic diagram and diagram of direct

evaporation dry cooler

PR R BORNIR 5, LABR it [l 7K AN
Rt KR ZE, VRN RERL, FRIRREFERIAT ST
R TRER R, W KR B 19°C, [l KR
35°C, KiRZER 16°C,  [R] I 8 i e bk B 4 2%
KNG, AT SEIAEFR IR B T<14°C M1 58
IR, s LSRR FEFIRIR T 14°C
ST<35CVEHN, 5SR-S KL Bk
fEHT, 38R XA A AR AT 1 AR WL L 1) s HLAA
H, ROEARREFER SV &, (HiZIs AT M7 5
NEI, RICHRHEDIREARAT I I G ER
T HE R BRI EE T>14°C, W53 T2 X T BRIELEE
=216 CHY, HIRA AT A A58 40, Wi
ASBRIRAT Vo /KL AL AR HE E s vho L bLbS A Bt 3k



+820 + a5

=1 2023 4

1 BEERLBETFRLANS[HFIRE
FAHBHA R QO N 130kW, il TN
Ky HEIKIREE tr0w 9 19°C 5 BIKIREE 610 4 35°C,
T4 E 2R T ERISE tainin N 14°C, T4 H
ek KT BRI 2 At N 8°C, T3 AHI B HRT
BRIZSE tunous Cr par ETEE, kg/m®, cpar

TRE, K(kg'K), TRAHMSERHRARE K,

T3P A R
Qte:ting = W X pwater x cp,water x (twater,in - twater,aut ) (4)

Hp, Wik RGUKRE, m*/hs paer 72K,
kg/m®s cpater FETKIIHIE , KI/(kg'K)s  twaterin 7& T
KA HEHSTIE AR, Cs tvarerow 72 T A2 H)
B ST, C.

W/(m2K). L1 FRAHBE
Tl D2 (9 KULXUEE I8 BT AN A AEARIA B IR, #1178 T
G =0/(pu %€y ¥ AL, ) (D ORAE B F & BRI DBk, 7 LR A
T30V 2045 B0 B TR 2= 12.7mm W6 %, @R Fr e e 8 % 50 R
g (i) (1= t) oy 2.0mm, WIBHIRELF R, B
10 (=) Wt =) | 2.5mm, BRI P 2 T i PO P 1K
T b VA 5L g B BT B P A R AR T PR ) BT S
A=0/(0xK,) 3> ke
* 1 EEEARRARGERITESH
Table 1 Structural design parameters of copper tube aluminum fin heat exchanger
F31 o 2 A R Fi 8 SR L HREBE RERERKESNR
/mm &/mm S/mm Si/mm S»/mm [H X &,/m?*/m
B e 1.0 ®12.7x0.34 0.12 2.0 31.75 275 0.7798
R2 MBERAREWRITSH
Table 2 Structural design parameters of micro-channel heat exchanger
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Fig.3 Dry cooler test environment
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Fig.4 Influence of water supply temperature on heat
transfer of dry cooler under different heat exchangers
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Fig.5 Influence of return water temperature on heat
transfer of dry cooler under different heat exchangers
K 5 o, TR A & IR R R 1 B
Mo MR A B KGR L AT e, Tl
HEF BT, Ry, BERKER AT
s FEAER KA A 0o P S5 ZE 1 O, e dh
A AR RERE T PRLEEAS M - B IRl KGR RE ) T i
T EN A A ARt T i 21T B R [ KGR
FEREMS SR RN AL B, FEfRe
2.3 B FE X EEHLE RE A RS

140 -0~ RERERRAR
—h— WEERAE
* -~ ERFRABAEEBARAE
, —h— EFERRNEERAE

130

120

110

HIRE /KN

100

90

80

13 14 15 16 17 18 19 20 21
HERRE/ °C

El6 ATRHRAR[ERT,
FR AR 2 KU B IR A B HIF
Fig.6 Influence of inlet air temperature on heat transfer
of dry cooler under different heat exchangers
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