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Abstract (300 word limit)
This paper introduces an optimization approach to the design of process combined heat and power systems that integrate the thermal profile of  the process, an external fossil fuel, and solar energy. A hierarchical design approach is proposed to stage the implementation of steady-state and dynamic calculations. Initially, energy integration is used to identify minimum heating and cooling utility targets. Next, a genetic algorithm approach is employed to optimize the external heating load and generated power of the cogeneration system that includes a steam Rankine cycle. Another loop is used to optimize the flowrate, temperature, and pressure of the steam entering and exiting the turbine. A multi period optimization approach is developed to account for the diurnal variability of solar energy. Direct usage of collected solar energy is considered along with the option of thermal storage and dispatch. The solution of this mixed integer nonlinear program determines the optimal mix of energy throughout the year. A case study for a petrochemical plant in Jeddah, Saudi Arabia was solved to illustrate the applicability of the devised approach.
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review of themal energy storage technologies for solar systems.
propesed an optimization approach for thermal
Storage systems for solar power plants.
developed an approach for thermal storage of solar energy for
‘subsequent use in absorption refrigeration systems.
Notwithstanding the value of the aforementioned research
contributions, they are limited by at least one of the following
restrictions:

‘» Cogeneration systems are driven by fossil energy exclusively.

® Solar systems are not integrated with the processing facilty
(eg. no integration with excess process heat).

© Solar energy is treated in 2 lump sum manner without
accounting for its diurnal variability.

® Solar energy is used directly without thermal storage.

The purpose of this paper is to develop an optimization
‘approach for the design of cogeneration system which integrates
‘excess process heat, fossil fuels, and solar energy. A muli-period
‘approach is used to discretize the operation and to account for the
diurnal changes associated with Solar energy. Thermal storage is
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Fig. 1. Schematic represntation of the problem satement
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Fig 2. Proposed herarchical design approach.





