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Abstract: To research the effect of different parameters on the water spraying rate for an energy
storage system of isothermal compressed air, a novel method was proposed to study the quasi-
isothermal compression using a compression process with the polytropic exponent close to 1,
where the water vapor, liquid water and air in the final state were assumed as an ideal mixture.
The water spraying rate under different state parameters was researched according to the
saturated water vapor pressure formula, the Dalton partial pressure theory and the
thermodynamic parameters of the components. The results show that the heat transfer proportion
increases with the pressure ratio and the water spraying rate. When the pressure ratio is 10 and
the rotation speed is 100 r/min, the water spraying rate increases from 5. 73 kg/s to 8. 68 kg/s,
and the proportion of heat transfer is increased by 5%. The pressure ratio, heat transfer
efficiency and final temperature all have effects on the mass ratio of air to water. Moreover,

results also show that when other conditions are constant, the rotation speed has almost no effect
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on the ratio of air to water. When the pressure ratio increases to 10, the heat transfer efficiency is

95% and the final temperature is 50 °C , the mass ratio of air to water maintains at 0. 86 when the

rotation speed is 60, 100, 150 r/min, respectively. In all, lower pressure is unfavorable to the

thermal storage of water.

Keywords: energy storage of compressed air; isothermal compression; heat storage; saturated

water vapor pressure
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