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Abstract

The organic Rankine cycle (ORC) is a promising métbf generating power that utilizes low-enthalppewable
energy and industrial waste heat. Given that tleggxloss and capital investment cost of heat exgpdis account for a
large proportion of the components in the ORC,asdeon the development of novel heat exchanget<anfiguration
optimization coupling with other components andleygarameters is essential to improve the ORC pegace. In this
study, an innovative liquid separation condenseé®Q) is incorporated into a waste heat-driven ORGtesy. A
non-convex mixed integer non-linear programming etod formulated to simultaneously optimize the poment
configurations and system parameters of the LS@&RC. The objective is to minimize the electyigitoduction
cost of the ORC. The pressure drops of the heatamgers are directly incorporated into the cycledehdnstead of
ignoring them or constraining them by upper boufid® physical property parameters of the workinggdfare regressed
using the Refprop9.0 database to ensure the otilmizof cycle operating variables. A case studyrésented to test the
proposed methodology and the formulated model. r€kalts achieved using the simultaneous optimiratiethod are
compared with the results achieved using the sdg@ptimization method. The optimization resudfsthe LSC-based
ORC are also compared with those of the paralbel ftondenser-based ORC. Then the influences ofkekestructure
variables on the optimization results are studiBthally, a sensitivity analysis of heat source pasters and
environmental parameters on the optimization resué conducted.

Keywords: simultaneous optimization, component configurati@uid separation condenser, electricity genenatost

1. Introduction

The decrease in fossil energy reserves and theaserin energy prices have resulted in a stromgeisit in utilizing
renewable heat sources or waste heat for powerragre The organic Rankine cycle (ORC) is a promgs
heat-to-power conversion technology due to its #oitp, flexibility, low maintenance requirementand favorable
operating pressures. Given the nature of low-teatpez energy sources, the thermal efficiency ofQRC is relatively
low and its investment cost is higher than thatradlitional power generation technologies that higg-grade energy.
Therefore, improving conversion efficiency and reidg electricity production costs are popular tegit ORC research.

During the past decades, the ORC has been extgnsivestigated in terms of fluid selection [1-8}ermodynamic
analysis and thermodynamic optimization [7—10], leystructure improvement [11-13], and integratioithwother
energy systems [14-17]. In addition, many ORC pldmve been installed worldwide to convert wastat ti&8],
geothermal energy [19], solar thermal energy [20ld biomass energy [21] into power. However, séenportant
research issues still require extensive researiebsd issues include the investigation of high-perémce components
(e.g., evaporators and condensers) for low-temperdteat-driven ORCs, the coupling and optimizatbicomponent
configurations and cycle parameters, and the optiniotegration of the ORC with available heat sosr@nd
environmental parameters.

Given that thermodynamic analysis and optimizafmus on the improvement of the thermodynamic perémce of
the ORC, the results obtained may not be optimaiconomic point of view. The economic cost of tHeR@comprises
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