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Abstract Traditional throttling elements (such as capillary tubes, etc.) cannot meet the needs of air
conditioners, while electronic expansion valves are widely used for their wide adjustment range and other
advantages. The electronic expansion valve is also accompanied by noise during the operation of the air conditioner.
This paper is based on numerical calculations of the flow field characteristics of the electronic expansion valve at
different openings. The distribution of the flow field and the characteristics of cavitation are obtained. Finally, the
following conclusions are obtained: with the increase of valve opening, the valve flow rate increases from 0.01499
kg/s to 0.02431 kg/s; the maximum flow rate of the flow field increases with the number of valve pulses, while the
pressure drop at the throat decreases with the increase of valve opening. The cavitation is mainly generated
downstream, and the cavitation in the flow field gradually decreases with the increase of valve opening. The
maximum noise in the flow field increases from 113.86 dB to 122.01 dB when the valve opening increases from 100
pulses to 150 pulses.
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Fig. 1 Model diagram of the electronic expansion valve

> T Ve e AN AL, AT DA BERE SRR e
T TR . A SC AR b T R DL K
PRESOG RRS S T BE A TR A, L T v B S Bk e
BRI SE R AN (1) B

L =(S —30)x0.00625 (1)
AP LR T B, mm; S ST kAL

ABIFSE i FH B H B ik 1 8 T R 25 R
FEAEAT I IR e et fE b, T 207 5 DL
F )T RN, F R B 1R 1) 22 26 7 sCloAS []
FH LR M 1 LA TE [ 2 256 3, (HAE R 2L 7 v oy
T I ROR DL BRI WA, H R R T TR AT
]2 %% o AR SCLAHI T80T /0 oL g i 1 i 77 foF
58, TE 100~150 Jok v T B P 10 ko gk 47 2 ] 4,
R R 1 I aes b v B 5 X6 g ik v i) O¢ R A5 2]
Pl 2 THRDR AR

x1 BFEKEBRAEEREEASENEXR
Tab. 1 The number of pulses of the electronic expansion valve

corresponds to the rise height of the valve spool

fkebe  BESETRRE/mm fkebg EGE ETHEE/mm
100 1.9375 130 2.125
110 2 140 2.1875
120 2.0625 150 2.25
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Fig.2 Computational fluid domain with different number of pulses. (a) 100 pulses. (b) 110 pulses, (¢) 120 pulses, (d) 130 pulses,
(e) 140 pulses, (f) 150 pulses
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Tab.2 Refrigerant parameters
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RA (kg/m’)  (NkgK)) (W/(mK)) (kg/(m-s))
WA 41 969.079 1961.5 0.0804  9.4485x10°
A& 3 33.661 1162.9 0.0124  1.2370x10°
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Tab.3 Grid model diagram at different number of throttle

holes
ks g/ ABE (kg/s)  HOWE/ (kg/s)  BRE%
65 0.01 0.00982 1.8
70 0.01 0.00989 1.1
77 0.01 0.00992 0.8
82 0.01 0.00997 0.3

4 HEERESH

4.1 RE

(&1 6 JT 7 A2 FL - 82 ik 181 3 o 14 M 7 ik 15
DA% SRR 25 > DN rL P2 Mk 1R 1 0 P8 e L A
ZH0, Iie SR R AR . A SCEE o BUE AR 2K
FROFRE T IS8, WK 7 i . B/ 7 A5 Fh
B 1 BE T 1 S 0 5 A T A I R T LG R, DA ]



530 H = ® % 5 & K % M 43 4

K5 RIEEC LA RS IRLE . (a) 65 W, (b) 70 W, (¢) 77 W, (d) 82 W
Fig. 5 Different number of grid model diagrams. (a) 65 W, (b) 70 W, (c) 77 W, (d) 82 W
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Fig. 9 Velocity field at different pulse numbers. (a) 100 pulses, (b) 110 pulses, (c) 120 pulses, (d) 130 pulses, (e) 140 pulses, (d) 150
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Fig. 12 Turbulent kinetic energy distribution at different pulse numbers. (a) 100 pulses, (b) 110 pulses, (c) 120 pulses, (d) 130 pulses,
(e) 140 pulses, (d) 150 pulses
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Fig. 13 Noise distribution on the wall of the valve needle at different pulse numbers. (a) 100 pulses, (b) 110 pulses, (c) 120 pulses, (d)
130 pulses, (e) 140 pulses, (d) 150 pulses
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