
Accepted Manuscript

Ejector Performance Prediction at Critical and Subcritical Operational Modes

Fenglei Li, Qi Tian, Changzhi Wu, Xiangyu Wang, Jae-Myung Lee

PII: S1359-4311(16)31951-2

DOI: http://dx.doi.org/10.1016/j.applthermaleng.2016.12.116

Reference: ATE 9736

To appear in: Applied Thermal Engineering

Please cite this article as: F. Li, Q. Tian, C. Wu, X. Wang, J-M. Lee, Ejector Performance Prediction at Critical and

Subcritical Operational Modes, Applied Thermal Engineering (2016), doi: http://dx.doi.org/10.1016/

j.applthermaleng.2016.12.116

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/10.1016/j.applthermaleng.2016.12.116
http://dx.doi.org/10.1016/j.applthermaleng.2016.12.116
http://dx.doi.org/10.1016/j.applthermaleng.2016.12.116


  

Ejector Performance Prediction at Critical and Subcritical Operational Modes

Fenglei Lia,∗, Qi Tiana, Changzhi Wub, Xiangyu Wangb, Jae-Myung Leec

aCollege of Environmental Science and Engineering,
Taiyuan University of Technology, Taiyuan, Shangxi 030024,China

bAustralasian Joint Research Centre for Building Information Modelling,
School of Built Environment, Curtin University, Perth, WA 6845, Australia

cDepartment of Naval Architecture and Ocean Engineering, Pusan National University, Busan, Korea

Abstract

Traditional ejector models are focusing on the ejector performance predictions at critical mode under

design conditions. In reality, ejector systems cannot be operated under these conditions perfectly. Thus,

the study of ejector performance at subcritical mode under off-design conditions is important. In this

paper, novel models for ejector performance predictions at critical point and breakdown point are developed

based on constant-pressure mixing and constant-pressure disturbing assumptions. Then, the two models

are integrated as the model to predict ejector performance at critical and subcritical operational modes. In

order to determine the ejector component efficiencies in the models, a novel concept, the effect of the change

(EOC) of efficiency, is introduced to identify the efficiencies which affect ejector performance significantly.

Then, the identified efficiencies are determined by sparsity-enhanced optimization method. The predicted

results obtained by our model are much more accurate than those obtained by existing methods.
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1. Introduction1

Ejector refrigeration systems (ERSs) driven by low-grade energy is an attractive solution to the reduction2

of electricity consumption in air-conditioning system [1]. The ejector is the key component of an ERS, and3

plays a significant role for the performance of ERS. Ejectors can be classified into two types: constant-area4

mixing ejectors, and constant-pressure mixing ejectors [2]. Generally, the performance of a constant-pressure5

mixing ejector is superior to that of a constant-area mixing ejector as claimed in [2] and [3]. For this reason,6

extensive studies focus on developing theoretical models of the constant-pressure mixing ejectors [3].7
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