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Abstract For an asymmetric scroll compressor for heat pump application, a numerical simulation was carried out to investigate
the effects of injection port design on the compressor’s performance under gas injection. To validate the simulation, the
numerical results were compared with experimental results obtained from a scroll compressor with a base injection port
design. There was good agreement between simulation and experimental results, with around a 1% difference in the injection
mass flow rate when the injection pressure was below 12 kgf/cmzA for the heating mode. Various injection port angular
positions were numerically tested to yield better injection performance. The largest improvement in heating capacity was
obtained at angles of 240° and 200° inward from the scroll wrap end angle for low-temperature and standard heating conditions,
respectively, while the maximum COP improvement was at 365° and 280°, respectively. A considerable improvement in
cooling capacity was also found at the injection port angle of 240°.
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Fig. 1 Injection holes of BM model.

Table 1 Operating conditions
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Fig. 3 Chamber pressure and injection mass flow
with BM injection ports.
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(d
Effects of injection port diameter on injection performance : (a) injection mass flow rate, (b) total mass
flow rate, (c) compressor input, (d) COP-equivalent.
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