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Abstract; Among the prediction models of single-component gas spontaneous nucleation rate. internal consistent classical nucleation
theory (ICCT) has attracted more attentions because of its higher accuracy. However. the delect also exists in this model, i. e. . the
real gas effect and the influence of droplet curvature radius on the surface tension have not been considered. Accordingly, the ICCT
model was modiflied [rom these two aspects and compared with the experimental data of nucleation rate including water, heavy water.
alcohols (n-propanol and n-butanol) , alkanes (n-heptane and n-octane) and ete. . so as to verily the accuracy of modified model. The
research results show that when considering hoth real gas elfect and the influence of droplet curvature radius on surface tension. the
calculation results of water and heavy water are better than those of ICCT model. while the caleulation results of aleohols. alkanes
and other gases are worse than those of ICCT model. indicating poor prediction effects. This phenomenon is caused by the inaccuracy
of Benson &. Shuttleworth (BS) surface tension model. Compared with ICCT model. the modified model only considering real gas
effect can provide better calculation results for various media. so that this model is recommended [or nucleation rate calculation.
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Fig.1 Comparison between the calculation results of water vapor condensation and experimental results (the modiflication

considering both real gas ellect and the influence of droplet curvature radius on surlace tension)
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Fig.2 Comparison between the calculation results of heavy water vapor condensation and experimental results( the modilication

considering both real gas ellect and the influence of droplet curvature radius on surface tension)
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Fig.3 Comparison between the calculation results of alcohol vapor condensation and experimental results( the modification

considering both real gas eflect and the influence of droplet curvature radius on surface tension)
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Fig.4 Comparison between the calculation results of alkane vapor condensation and experimental results( the modification

considering both real gas elfect and the influence of droplet curvature radius on surface tension)
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Fig.5 Comparison between the calculation results of water vapor condensation and experimental results(the modilication

only considering real gas elfect)
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