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Abstract: In recent years, with the rapid development of IT industry, the energy consumption of air conditioning system in
telecommunication base stations has increased dramatically. Compared with the traditional vapor compression air
conditioning system, the free cooling technology has advantages in relative smaller electricity consumption and remarkable
energy-saving. In this paper, the feasibility of using free cooling unit instead of traditional vapor compression air
conditioning systems for room cooling in one of base stations is analyzed in Jinan. The results show that, in the testing
period, under the condition of automatic temperature control at 4°C, the average EER of the cooling unit can reach about
12.78; with ambient temperature decreasing, the indoor and outdoor temperature difference, cooling unit power output and
stage average EER are increased. In addition, through the test data regression, a fitting correlation between the cooling unit
power output, indoor and outdoor temperature difference and ambient temperature is also given. The experimental results
show the free cooling technology is worthy of promotion in the field of base station energy saving.
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Table 1 Experiment equipment and testing instruments
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Fig. 1
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Temperature data of indoor and outdoor
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Fig. 2 Variation curves of cooling power and outdoor temperature
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Fig.3 Variation curves of cooling power and indoor temperature
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Fig. 4 Test data with meeting automatic control conditions

F DX RIAF A B IR ML sl A B R
BRI TR, SRR S AN 22 X 8] AR TR
H2ER (2°CIaIRG ) BRI TR, XA
[ FHF A AR SR | A E N % &
S % ) EHL EER (U T8 5, o505+
%2 fEk 3,

H 2 2 AT, RIRIE NAMNE 22 XA AGSF-34 EER
(BRI 22 BB PR3 Y NIMEZEMN 4 ~
6°C. DX [) 44 15 1) 14 °C B AR YR 2 10 1) Py e R 22 ),
R EHL EER {HM 7.74 ¥4k 5 19.14, HiAZEN
AIEEA 2 2.25 kW 253 5.57 kW,

A 3 H R BdE eI, IR P R
BUFE 4°CEMNIMNEZE R S A shEhill T 1Y 2t
BV EER M 12,78, HAPHAER 48 3.72 kW, Bl
i SR ZEAr R B, HAI R A A AR
BTG, 1Y BER (AIPEIe RIS, 5
ALK (5) Ak —ik.

%2 ARFHZEHIEHT
Table 2 Data summary of different temperature zone
24 AT/ C B /h Ytk /kWh P/ kW BBt EER
4<AT<6 26.34 59.35 2.25 7.74
6<AT<8 52.75 166.33 3.15 10.84
8§<AT<10 67.83 272.37 4.02 13.80
10<AT<12 40.25 182.57 4.54 15.59
12<AT<14 9.67 49.04 5.07 17.43
14 <AT 1.67 9.29 5.57 19.14
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Table 3 Data summary of temperature difference limit
IREMR AT/ C i /h “ig /kWh R / kW V-1 EER
AT>4 198.50 738.95 3.72 12.78
AT>6 172.17 679.60 3.95 13.57
AT>8 119.42 513.26 4.30 14.78
AT>10 51.58 240.89 4.67 16.05
AT>12 11.33 58.33 5.15 17.70
AT>14 1.67 9.29 5.57 19.14
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Table 4 Energy saving data of temperature difference limit

HER AT/ C K /h ATHE /kW-h o TTHEE /%
AT>4 198.50 227.55 79.75
AT>6 172.17 212.30 80.91
AT>38 119.42 163.42 82.46
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