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Numerical simulation of flow field in heat pump scroll compressor and study on
characteristics of variable operating conditions
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Abstract: As a key component of air source heat pump, the thermodynamic performance of scroll compressor has
an important influence on the heat pump system. A three-dimensional transient simulation model of the scroll
compressor is established, and the accuracy of the model is verified through experiments. Based on computational
fluid dynamics method, the non-uniformly distributed flow characteristics of internal flow field of the scroll
compressor under the influence of tangential leakage flow are investigated. The influence of different operating
conditions on thermodynamic performance of the scroll compressor is explored. The sensitivity analysis method is
used to discuss the sensitivity of thermodynamic performance of the scroll compressor under different operating
conditions. The results show that, with the increase of pressure ratio, the isentropic efficiency increases at first and
then decreases, the heat production decreases, the maximum increase in time-averaged exhaust temperature is
11.26 K. When the suction temperature increases to 311.65 K, the isentropic efficiency grows by 16.72 percentage
points. The increase of rotational speed will weaken the phenomenon of reflux and reduce the exhaust
temperature, when the rotational speed rises to 4 500 r/min, the volumetric and isentropic efficiencies increase to
86.61% and 46.86%, respectively.
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Fig.15 Isentropic efficiencies and time-averaged exhaust

temperatures at different pressure ratios
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Tab.3 Parameters of operating conditions at different
suction temperatures

T EH LG HA LSt WA E
i ) JEJ1/MPa J£/3/MPa (rmin) K
TH 1 286.65
T2 291.65
T3 296.65
3.36 0.70 2.35 2900
T4 301.65
T/ 5 306.65
T 6 311.65
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Fig.17 Instantaneous exhaust temperatures at different
suction temperatures
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Fig.18 Isentropic efficiencies and time-averaged exhaust
temperatures at different suction temperatures
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Fig.19 Volumetric efficiencies and heat productions at
different suction temperatures
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Tab.4 Parameters of operating conditions at
different speeds

PO
MPa MPa
TH1 3.36 0.70 2.35 2500 291.65
TH2 3.36 0.70 2.35 2900 291.65
TH3 3.36 0.70 2.35 3300 291.65
TH4 3.36 0.70 2.35 3700 291.65
TH5 3.36 0.70 2.35 4100 291.65
TH6 3.36 0.70 2.35 4500 291.65
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Fig.20 Transient mass flow rates of imports and exports at
different speeds
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Fig.21 Plot of instantaneous exhaust gas temperature at
different speeds
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Fig.22 Time-averaged exhaust gas temperatures and
isentropic efficiencies at different speeds
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Fig.23 Volumetric efficiencies and heat productions at
different speeds
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