
Accepted Manuscript 

 
 

Title: A comparison of static and dynamic fault detection techniques for 

transcritical refrigeration 

 

Author: Alex Janecke, Trevor J. Terrill, Bryan P. Rasmussen 

 

PII:  S0140-7007(17)30170-6 

DOI:  http://dx.doi.org/doi: 10.1016/j.ijrefrig.2017.04.020 

Reference: JIJR 3621 

 

To appear in: International Journal of Refrigeration 

 

Received date: 28-6-2016 

Revised date: 19-4-2017 

Accepted date: 20-4-2017 

 

 

Please cite this article as:  Alex Janecke, Trevor J. Terrill, Bryan P. Rasmussen, A comparison of 

static and dynamic fault detection techniques for transcritical refrigeration, International Journal 

of Refrigeration (2017), http://dx.doi.org/doi: 10.1016/j.ijrefrig.2017.04.020. 

 

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. 

 

 



P1 - Page 1 

 

A Comparison of Static and Dynamic Fault Detection Techniques for 

Transcritical Refrigeration 

 

AUTHORS 

Alex Janecke, National Instruments 

Trevor J. Terrill, Dept. of Mechanical Engineering, Texas A&M University 

Bryan P. Rasmussen, Dept. of Mechanical Engineering, Texas A&M University, 

brasmussen@tamu.edu, 979-862-2776 

HIGHLIGHTS 

 Presents static fault detection and diagnosis (FDD) method for transcritical cycles.  

 Experimental results confirm method efficacy for single and multiple faults. 

 The benefits of dynamic FDD are assessed through simulation and experiment.    

 

ABSTRACT 

 Repairing faults in heating, ventilation, air conditioning, and refrigeration (HVAC&R) 

systems can improve overall system energy efficiency and prevent leaked refrigerant, thereby 

generating substantial economic and environmental benefits.  In this paper, static and dynamic 

fault detection and diagnosis (FDD) metrics are examined for both sub-critical and transcritical 

refrigeration cycles, with particular emphasis on transcritical cycles. Virtual sensors based on 

measurements from low-cost sensors are used to identify faulty behaviour. The paper 

demonstrates in simulation and experiment that current low-cost, static FDD techniques are 

capable of detecting multiple soft faults, even in the presence of secondary system faults. These 
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