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Research on Thermodynamic Characteristics of Water Chiller with Gas Bearings
Gong Jieming Song Junnan Liu Yiteng Liu Guangbin
( Qingdao University of Science and Technology, Qingdao, 266061 )

[ Abstract]  Water chiller is widely used in large buildings, industrial refrigeration and other fields. The equipment with gas
bearings have become an important research direction because of its high efficiency, reliability, compactness and other advantages.
The gas supply for bearing and cooling medium for high-speed motor in the system generate a more complex thermodynamic cycle.
Analyzing the characteristic of this special cycle under the various operating condition is the premise for system design and
optimization. In this paper, the refrigerant for bearing supply and motor cooling are considered, the mathematical model of chiller
with economizer is established, and the variation of system thermodynamic parameters is analyzed. The results show that when the
evaporation temperature increases, the COP of the system increases and the exergy efficiency decreases, and the COP and exergy
efficiency of the system decrease with the increment of condensation temperature. With the increase of cooling motor load, the
COP and exergy efficiency of the system decrease. The main sources of total exergy losses for the system are condenser and
evaporator, which is 61.9% for the calculating condition.

[Keywords] gas bearings; water chillers; COP; exergy analysis
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Fig.3 Effect of evaporation temperature on system
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