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Design of Involute Shape Intermediate Discharge Ports for Scroll Compressors
in New Energy Vehicle Air Conditioners

Xi Dongyang Wang Dandong Dong Chenyu Li Siying Shi Junye Chen Jiangping

(School of Mechenical Engineering, Institute of Refrigeration and Cryogenics, Shanghai Jiao Tong University, Shang-
hai, 200240, China)

Abstract A novel design for intermediate discharge ports (IDPs) is proposed in response to the issues of increased power consumption
and reduced efficiency. This approach involved establishing a geometric model of the scroll and IDPs, focusing particularly on the involute
curve and employing dynamic mesh techniques for pump-valve joint simulations across various operational scenarios to examine the
different types of IDPs. This study explored the influence mechanisms of IDPs on compressor performance, demonstrated the limitations of
conventional port-type IDPs in terms of size and efficiency enhancement, and validated the superior exhaust capabilities and efficiency
benefits of involute-shaped IDPs. The simulation results confirmed that conventional IDPs were restricted by size limitations and offered
only marginal improvements in compressor efficiency. In contrast, the involute-shaped IDP provided enhanced exhaust capabilities,
significantly increasing the exhaust flow rate, thus reducing the power consumption and boosting the overall efficiency of the compressor.
Keywords scroll compressor; intermediate discharge port (IDP) ; over-compression; performance optimization under variable operating

conditions
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Fig.1 Compressor chambers and IDPs
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Fig.5 Overall structure of scroll compressor

FPAL FE AL T PERE , Wi/ R 45 ke i3k
R IEZFEGALUR B HE LAY B 3T T
— Rl R TR B HES AL, F R HE S LT RE
BRI HES i 6 Fiw

FRBHER AL

|

REHEAA )

E 6 REIHFSFLEHMBRIHSTL

Fig.6 Previous and novel IDPs
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Tab.1 Geometric parameters of scroll

24 ¢z
FEFAEE/mm 2.50
AT/ mm 15.70
BEE/mm 4.34
P71/ mm 24, 60
SR em’ 45.00
HRER em’ 12.32
WAL 3.65
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Tab.3 Simulation condition setting
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A 15 0.3 0.6 2.0 4000
B 15 0.3 0.8 2.7 4000
C 15 0.3 1.0 3.3 4000
D 15 0.3 1.2 4.0 4000
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Tab.4 Compressor performance of compressor with

different IDP types ( working condition A)

RIHESAL AR/ (g/s) TR/ (g/s) BRERCR/ %
o 41.3 39. 4 95. 4
B AL 41.3 39.6 95.8
Pl 41.3 39.7 96.0
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Fig.11 Pressure distribution at different chamber angles
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Tab.5 Compressor performance of compressor with

different IDPs ( working condition A)

BIHES AL SeBRIbEe/kW  FRAHINFE/KW  ZRCE/ %
T 1.38 0. 86 62.3
B ALY 1.27 0. 87 68. 4
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