Accepted Manuscript
APPLIED

THERMAL
Particle Swarm Optimization for Control Operation of an All-Variable Speed ENGINEERING

Water-Cooled Chiller Plant

Majid Karami, Liping Wang

PII: S1359-4311(17)34314-4

DOI: https://doi.org/10.1016/j.applthermaleng.2017.11.037

Reference: ATE 1 1407 DESIGN . PROCESSES . EQUIPMENT . EcoNoMICS
To appear in: Applied Thermal Engineering

Received Date: 29 June 2017

Revised Date: 6 October 2017

Accepted Date: 5 November 2017

Please cite this article as: M. Karami, L. Wang, Particle Swarm Optimization for Control Operation of an All-
Variable Speed Water-Cooled Chiller Plant, Applied Thermal Engineering (2017), doi: https://doi.org/10.1016/
j-applthermaleng.2017.11.037

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.


https://doi.org/10.1016/j.applthermaleng.2017.11.037
https://doi.org/10.1016/j.applthermaleng.2017.11.037
https://doi.org/10.1016/j.applthermaleng.2017.11.037

Particle Swarm Optimization for Control Operation of an All-Variable Speed Water-
Cooled Chiller Plant

Majid Karami, Liping Wang*
Civil and Architectural Engineering Department, University of Wyoming, Laramie, WY

* Corresponding Author: lwangl2@uwyo.edu

Abstract

Variety of research studies have focused on developing energy-efficient control schemes for
multiple-chiller plants. However, few studies have conducted optimization of the chiller plant
with non-identical chillers based on dynamic energy modeling approach. A dynamic energy
model with Modelica language for an all-variable speed primary-secondary water-cooled
chiller plant was developed based on design submittals and operation control sequences and
was calibrated using trend data. Then, Particle Swarm Optimization search algorithm was
employed to find optimum value of control parameters for the chiller plant with non-identical
chillers including chilled water temperature setpoint, condenser water temperature setpoint,
and chiller stage sequence. The optimization results show that holistic optimization, which
simultaneously optimizes all considered control variables for chiller operation, achieves the
maximum savings: 10.5% of total chiller plant energy consumption on a hot day and 13.6%
of total chiller plant energy consumption on a moderate day. The average daily chiller plant
efficiency was improved from 0.59 kW/ton (COP of 5.96) to 0.53 kW/ton (COP of 6.64) in
the hot day and from 0.70 kW/ton (COP of 5.02) to 0.59 kW/ton (COP of 5.96) in the
moderate day.
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