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Abstract
A class of isothermal throttling process with generalized mass transfer law is investigated, and the optimality condition for the
minimum mass entransy dissipation of the process is obtained by applying optimal control theory. The results for special cases with
mass transfer laws [g e (Ap)™] and [g =< A(ut)] are further obtained based on the general optimization result, and the obtained results
are also compared with other mass transfer strategies of the minimum entropy generation, constant pressure ratio and constant pressure
difference. Numerical examples for the cases with the mass transfer laws [g o< (Ap)l/z], [g o< A(p)] and [g o< A(u)] are also provided.
The results obtained herein can provide some theoretical guidelines for the optimal design and operation of real throttling processes

and devices.

Keywords: isothermal throttling, mass entransy dissipation, optimal control, finite time thermodynamics

PACS: 02.30.Yy, 05.70.Ce, 45.10.Db, 47.27 .nf DOI: 10.7498/aps.62.180202

* Project supported by the National Natural Science Foundation of China (Grant Nos. 51176203, 10905093) and the Innovation Foundation for the Doctor
of Naval University of Engineering, China (Grant No. HGDBSJJ201102).

1 Corresponding author. E-mail: lingenchen @hotmail.com;lgchenna@yahoo.com

180202-10



