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Fig. 1 Schematic diagram of frequency-variable centrifuge

chiller system driven by PV directly
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Fig. 2 Schematic diagram of test platform
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Table 1  Parameters of water temperature control and

water circulation test system
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Table 2 Parameters of PV analog power facility GK-IVS630
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Table 3 Work mode expression
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Table 4 Data statistics of motor operation power
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Fig. 3 Conversion efficiency

— e A ok R R GRS R E
B DAL W) 0.9~1.1 £5. MIE 4 8, 2 X
) HL R B, Po<0  IRA T, ALIEFED)
P PREE, RN T 2 RO AR 8 A T el Az i 4 ab
FREX, B RS sk, Rz, . ek
25 ]+ FH H AR X ) )y 2B, 3R B B O AR 4R
ARG, AR 2 AL OBIR A 5 & AR
KR

S Aok AR v DL TE 0 B L D e A R AR
0 kW, S50 45 RAE 19 W ) I A E iRk 2 A
Ko WS PR, £ LT, pl
COP iK% 6.79, M0 T 4L AR 2598 COP R 6.89,

$55 T 1.5% , 708 AL AR B 480 fil 75 5 20 i

15 DA R BIARARRE , TV R ANAE , BERIR R

300 i
—m— ADER
200+ —o— LR AR+ A
—A— SRR
100}
z  Or
<
7100t
~200¢
~300¢
-400
25 100

50 75
P, IP )%

K4 AEDGHE AR Y RO =

Fig. 4 Different PV generation convert to grid power
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Table 5 COP of nominal condition test
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Table 6 PV simulator settings
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Fig. 6 Busbar voltage, grid current waveform
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EXPERIMENTAL STUDY ON FREQUENCY-VARIABLE CENTRIFUGE
CHILLER DRIVEN BY PV DIRECTLY

Xiao Biao', Zhang Wei', Huang Tongyi’, He Lin', Huang Qianze’, Cheng Xiaoxiao’
(1. State Key Laboratory of Green Air-conditioning Equipment and System, Gree Electric Appliances, INC. of Zhuhai, Zhuhai 519070, China;
2. Gree Electric Appliances, INC. of Zhuhai, Zhuhai 519070, China)

Abstract: Based on frequency-variable centrifuge chiller driven by PV directly experimental study, design and bulid an
all-day performance test platform for chiller and inverter. Integrates multiple unique operation modes which consuming or
generating electricity, meets the conditions of monitoring photovoltaic-side, grid-side, chiller water-side parameters,
and then calculates the conversion efficiency and refrigerating capacity. The experiment results show that conversion
efficiency of pure PV mode is 98.25%, grid mode’s conversion efficiency is 96.3%, COP is 6.79 and COP_, is 6.89 in
nominal condition. While PV generated power variably between 5% to 100% , chiller power stay around 480 kW and
cooling capacity is 3180-3200 kW, therefore, chilling doesn’t execute loading or uploading. Test platform can provides
photovoltaic chiller all-day photovoltaic-grid performance test, overall test and reliability test.

Keywords: test platform; photovoltaic; refrigeration; centrifugal chiller; conversion efficiency



