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Internal flow characteristics of scroll refrigeration compressor under different

pressure ratio conditions
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(1. School of Water Resources and Hydroelectric Engineering, Xi’an University of Technology, Xi’an 710048,
China; 2. Northwest China Electric Power Test Research Institute Co. LTD. , Xi’an 710032, China;
3. Shaanxi Blower CO. LTD., Xi’an 710075, China)
Abstract: Structured meshes were generated in the fluid domain of a scroll refrigeration compres-
sor and with the number of mesh layers of the radial clearance (30 pm) reaching 13 layers, a
three-dimensional transient numerical simulation model was established based on dynamic grid
technology, and the model was verified experimentally, with the results showing that the model
could predict its performance accurately. In addition, the internal flow characteristics of the scroll
refrigeration compressor under different pressure ratios were investigated using this model. The
results showed that the adiabatic efficiency first increased and then decreased with increasing of
the pressure ratio within the pressure ratio range of 2. 63~4. 58, and it was up to the maximum
when the pressure ratio was slightly higher than the theoretical pressure ratio. The pressure had
a great influence on the discharge mass flux, and it decreased gradually with increasing of the
pressure ratio, with the backflow occurring at the discharge port when the pressure ratio was lar-
ger than 4. 18. The slope of pressure diagram was almost the same under different pressure ratios
before discharging process. However, the pressure increased more quickly at a higher pressure
ratio when the discharge process began. It had a larger exhaust loss at the low pressure ratio,
while it had a larger backflow loss at the high pressure ratio. The velocity of leakage increased
with the increase of pressure ratio, increasing the area at a high temperature in the inner clear-
ance.
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Tab.1 Structure parameters of scroll compressor
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Fig. 1 Fluid domian model of scroll compressor
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Tab. 2 Operation conditions

T T I e < < il
JEJij/MPa  RBE/K & Jj/MPa
TH—  2.63 0.816 308. 0 2. 146
T 3.00 0.715 308. 0 2. 146
T = 3.43 0. 627 307.7 2. 146
Ty 3.62 0. 590 307.7 2.135
T 3.92 0.549 307.7 2.151
TN 4.18 0.513 307. 8 2. 145
THt 4. 58 0.474 307. 8 2. 169
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Fig. 3 The grid in the cross section
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