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Design of Cylindrical Mixing Chamber Ejector According to
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China

Abstract: A design method for cylindrical mixing chamber éggcaccording to performance analyses is proposed

based on the real gas properties. Compared witkxperimental data, the entrainment ratio andcalitback pressure
calculated by the proposed method have errorswithl7% and +6%, respectively. Ejectors with common
characteristic sizes using steam, ammonia, R290 Rb84a as working fluids are analyzed by this metho
Consequently, design curves and regressive exprsssire provided to describe the relations betwad@rainment
ratios, ejector area ratios and expansion and oesafum ratios, as well as the relations betweenle@ea ratios and
expansion ratios. The expressions of nozzle thaoeds are regressed for steam ejectors at 753180 well as for
ammonia, R290 and R134a ejectors at 75=9bhe design curves and regressive expressionsdeaby this paper
can be used to design ejectors with cylindricalingp>chamber accurately and conveniently.
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1 Introduction

Vapor ejector, the device that can use high-presgapor to boost low-pressure one, is widely useldw-grade
thermal energy utilization purposes [1-2]. Two typ&f mixing chamber are available in ejector desighich are
conical or cylindrical corresponding to design dtinds with large or small compression ratio, regpely. In fact, the
efficiency is often low at condition of large compsion ratio, leading to the poor performance. Tthes ejector with
cylindrical mixing chamber is more often appliedlwe ejector refrigeration system [3-5].

On the design of ejector with cylindrical mixingachber, Keenan et al. put forward the earliest aesigory, but
the theory could not match experiment well dueh® teglect of entropy generation in the ejector fgldy et al.
derived the relationship between the entrainmeiid emd the area ratio of ejector by introducing tiozzle efficiency
and diffuser efficiency [7]. Sokolov et al. adopterodynamic functions to propose the design mettiodylindrical
mixing chamber ejector [8]. These early design mdshwere all based on ideal gas hypothesis anckliable enough.
Thus, the real gas hypothesis was considered bijli€hal. to make the theory more accurate [9].

On performance analysis of cylindrical mixing chambjector, Huang et al. put forward a one-dimeraitheory
verified by a large number of experiments [10]. Ztual. proposed a simplified calculation methoddahon critical
circle hypothesis [11]. Chen et al. establishedaimainment ratio calculation method for ejectorkimg at single or
double chocking modes [12]. In addition to the nmiedeith ideal gas hypothesis, there are still seiveeal gas
properties models. Cardemil et al. introduced timgls- and two-phase calculation methods of soymekd in the
calculation of entrainment ratio at double chockimpde [13]. Chen et al. established calculation hietfor
entrainment ratio at single and double chocking @sodased on real gas hypothesis [14]. Saleh etalized the
performance analysis on a variety of HFCs and Hifrégerant ejectors by introducing BACKONE statei&iipn into
the model [15]. Compared with ejector performancalysis, researches on the design theory are noaugh because
the structure and operating parameters are onedofar a reasonably designed ejector, making ibrimenient to
verify the design theory by changing the structiitewever, once an ejector analysis theory is powdiod, it can be
conveniently verified by the published experimentata or by changing the operating conditions. Tamults in the
accuracy of the performance analysis theory hitfiean that of design theory.

For engineering application of ejector, the desigrthod is more significant than the performancdyaisaone. In
fact, the design and the performance analysis cammght each other, which means the design parameserde
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