Accepted Manuscript

INTERNATIONAL JOURNAL OF

refrigeration

Title: Generalized effects of faults on normalized performance variables of air
conditioners and heat pumps

Author: Mehdi Mehrabi, David Yuill

PII: S0140-7007(17)30401-2

DOl: https://doi.org/doi:10.1016/j.ijrefrig.2017.10.017
Reference: JIUR 3785

To appear in: International Journal of Refrigeration

Received date:  2-6-2017
Revised date: 18-9-2017
Accepted date:  11-10-2017

Please cite this article as: Mehdi Mehrabi, David Yuill, Generalized effects of faults on
normalized performance variables of air conditioners and heat pumps, International Journal of
Refrigeration (2017), https://doi.org/doi:10.1016/j.ijrefrig.2017.10.017.

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.



Generalized effects of faults on normalized performance variables
of air conditioners and heat pumps
Mehdi Mehrabi*, David Yuill
University Of Nebraska-Lincoln, Architectural Engineering,
Omaha, NE 68182, US

mmehrabi@unomaha.edu

* Corresponding Author
Highlights

e Relationships for effects of faults on vapor compression systems are provided

e Faults: Heat exchangers, liquid line, compressor leakage, and non-condensable gas

o Effects are generalized from the results of several previous experiments

e These non-dimensional models can be used as broad predictors in many applications

ABSTRACT:

The effects of several types of faults on air conditioners and heat pumps have been studied in many
laboratory experiments. All available data have been gathered, and the independent variable (fault
intensity) and each of the dependent variables (fault impacts) normalized to show the trends in a
generalized fashion. Relationships are provided wherever there are sufficient results. Most of the
significant fault types are included (except refrigerant charge variation, which was discussed in Mehrabi
and Yuill (2017)): condenser heat transfer (CA), evaporator heat transfer (EA), liquid line restriction
(LL), compressor leakage (VL), and non-condensables in the refrigerant (NC). Relationships are
presented separately for fixed orifice and thermostatic expansion valve equipped systems. The variation
level in the results indicates that in many cases, the generalized relationships provide reasonable
predictors of fault effects on systems for which laboratory test results are unavailable. These relationships

provide the first generalized fault effect models for air-conditioners and heat pumps.

Nomenclature:
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