(RS

Journal of Refrigeration

B RS :0253-4339(XXXX)XX-0001-09
doi: 10.12465/issn.0253-4339.20250728001

R290 =25 E RN NS 1T EBIR KT R

TiE#B' SLER> FMEER" EiniE'

(1 tFEERAFRESRELIREZR dtE  100044; 2 T REHREETHRAERASWELSLIEE BKiE  519070;
SERIBIRNEERMERAT BEE 519070; 4 MERBBESEMRE Jt= 100037)

# E  R290JEGAIZSTE A TREACHY 1B BORERLE  BFSE R290 2 T J5 59 4 LA J5055 4 T BE AR 2 MU , Hk b PRI 2 S L B
AR IE] Y SCBROC 2R, $2 i TR AR HLRE UM T S M B AT E B o AR SCHEST T IHEIR shG T IR AR MLEE B0 2R I Bl il 1 H 35
SIHT T HLBLATEEE T T T A R R PR A I PR A R OGS T R R R AR A2 . DAHERE R 9. 8 em®/r Y RAEAIL R X G, R AR
PERI TN ORI T T SCU I8 TE . AF9E & B« 1) 30 3 V8 I A () AR S I R (8 R el JEE 4 2R B ALK 14. 35% , FRARBILAE T2
1T COP SZIEEFF 0. 88%~3. 80% , 5145 25 4 ot R AR NI 22 % /NT 3. 1% 3 2) 4 AL 3 Rl ity 2 o A o B R BE B2 ) 3% 5 LU oKL 78
BRI T 00 5 BRI G Y 41, 7% , i 0T i LU T2 60. 9% 53) V& ARAILI B 2 1 R T RE X AS ] EE S8 B A VR DA S ), 3=
BB R EE AR BT R 1 AR L R AR R] , HLR290 5 R32 R4 ML 25 S5 B & .

KEE R290 VAT s AT A AL 5 BEAEAR G s Wi v vil 5 PR R

hE 45 ZEE: TH455;TB652 XHkERIRED: A

Research on Friction Loss in an R290 Air Conditioner
Compressor Inverter Operation

Yu Haichao' Sun Feifan'*

Shi Zhengliang®* Wang Ruixiang'

(1. School of Environment and Energy Engineering, Beijing University of Civil Engineering and Architecture,
100044, Beijing China; 2. Guangdong Key Laboratory of Refrigeration Equipment and Energy Conservation
Technology, Zhuhai 519070 China; 3. Gree Electric Appliances, Inc. of Zhu Hai, Zhuhai 519070 China; 4. China
Institute of Household Electrical Appliances, Beijing, 100037)

Abstract R290 is the main working fluid used in room air conditioners. Consequently, it is important to study the friction-loss law for
compressor-frequency conversion when using R290 as the working fluid, to quantify the correlation between friction loss and motor
frequency and to improve energy efficiency and reliability. In this study, a mathematical model for calculating the friction loss of a rolling-
rotor compressor was established. The effects on friction loss of the motor frequency, working conditions, lubricating-oil viscosity, and
the friction coefficient of the friction pair were analyzed. For a compressor with a displacement of 9. 8 cm?/r, the predicted improvement
for the friction pair was experimentally verified. Adding a trace amount of specific additives reduced the friction coefficient of the
refrigeration oil by 14.35%; the coefficient of performance of the variable-frequency compressor increased by 0. 88-3.80%, and the
maximum relative deviation from the calculated results was is <3. 1%. The friction power of the main, auxiliary, and eccentric bearings
of the compressor accounted for 41. 7% of the total friction loss under low-frequency conditions and 60. 9% of this loss under high-
frequency conditions. The viscosity and lubrication properties of the refrigeration oil exerted different effects on different friction pairs.
The friction loss of the main friction pair varied with frequency, differing notably between the R290 and R32 compressors.

Keywords R290 refrigerant; inverter compressors; friction loss; lubricating oil; coefficient of friction
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Fig.1 Main structure of the rolling rotor compressor
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Fig.2 Main structure and force analysis diagram
of the slide plate
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Fig.3 Main structure and force analysis of the rolling piston
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