Accepted Manuscript

BUILDINGS

o etermabues oreal deveted s mvesbysts.
o ooy e o ey i bk

Title: Performance Assessment and Optimization of a Novel
Integrated Multigeneration System for Residential Buildings

Author: Pouria Ahmadi Ibrahim Dincer Marc A. Rosen

PII: S0378-7788(13)00543-4

DOI: http://dx.doi.org/doi:10.1016/j.enbuild.2013.08.046
Reference: ENB 4487

To appear in: ENB

Received date: 8-3-2013

Revised date: 16-7-2013

Accepted date: 23-8-2013

Please cite this article as: P. Ahmadi, I. Dincer, Performance assessment and
optimization of a novel integrated multigeneration system for residential buildings,
Energy and Buildings (2013), http://dx.doi.org/10.1016/j.enbuild.2013.08.046

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/doi:10.1016/j.enbuild.2013.08.046
http://dx.doi.org/10.1016/j.enbuild.2013.08.046

Performance assessment and optimization of a novel integrated multigeneration
system for residential buildings
Pouria Ahmadi, Ibrahim Dincer, Marc A. Rosen

Faculty of Engineering and Applied Science, University of Ontario Institute of Technology (UOIT), 2000
Simcoe St. North, Oshawa, ON, L1H 7K4, Canada
E-mail: Pouria.Ahmadi@uoit.ca, Ibrahim.Dincer@uoit.ca, Marc.Rosen@uoit.ca

Abstract:

A comprehensive thermodynamic study of a multigeneration system, based on a heat recovery
unit, an organic Rankine cycle (ORC), an ejector refrigeration cycle, a domestic water heater and a
proton exchange membrane (PEM) electrolyzer, for residential applications is undertaken to
produce multiple commodities, in terms of power, heating, cooling and hydrogen. The present
study covers both energy and exergy analyses and multi-objective optimization. To determine the
irreversibilities in each component and assess the system performance, a parametric study is
performed to investigate the effects of varying design parameters and operating conditions on the
system energy and exergy efficiencies. A multi-objective optimization with an evolutionary
algorithm is applied to determine the best design parameters for the present system. The two
objective functions utilized in the optimization are the total cost rate of the system (known as the
cost associated with component purchasing and environmental impact) and the system exergy
efficiency. The total cost rate of the system is minimized while the cycle exergy efficiency is
maximized by using an evolutionary algorithm. To provide a better understanding, the Pareto
frontier is shown for multi-objective optimization. In addition, a closed form relationship between

exergy efficiency and total cost rate is derived.
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