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Performance Analysis of A Steam Ejector for A Steam Eject Refrigeration System
Li Dongzhe Zhou Feng Ma Guoyuan Zhao Yaqian Yan Xianghui
( Faculty of Environment and Life, Beijing University of Technology, Beijing, 100124 )

[ Abstract ] The steam jet refrigeration system charged with natural working fluid can utilize the low-grade waste heat
effectively, but the system performance still depends on the steam ejector as the key component. The ideal gas model was adopted
in most investigations, which cannot reflect the real working situation in the steam ejector. A new wet steam model for a steam
ejector was built up in this paper. The effects on the entrainment ratio of the steam ejector from fluid parameters were analyzed and
the two different models were compared. The results show that the entrainment ratio of the wet steam model is 6.92% higher than
that of the ideal gas model. The critical pressure point exists in the ejector, and the entrainment ratio decreases with the increasing
fluid outlet pressure beyond the critical pressure point. The entrainment ratio first increases and then decreases with the increasing
inlet pressure, and there is an optimal steam inlet pressure point. When the primary steam inlet pressure increases the entrainment
ratio increases. The entrainment ratio of the ejector increases with the increasing superheat level of the primary steam inlet, but
changes little with the increasing superheat level of the ejected steam.

[Keywords] steam jet refrigeration; wet steam model; steam ejector; entrainment ratio; critical pressure
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Fig.1 Ejector structure diagram
B 1 ORZIRET B A B, BRI L 1552
= OREEMNY IR E. EBU S IR TAEN, TF

TUAAHEN T, A o 2 AT AR I, R I A
P AR R PR, St T A SRR A S AL 32
=, 1A PR AT IR IZETR &, RETBREE S
FEARIR R AR, FRAEYT R S AR M, TR
A G R B IS T R TR TR S TS
i AREE R GIE STh, AHR U AR R 1
NI AR A SR
x1 GBHREFEENSY

Table 1 Ejector structure parameters
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Table 2 Independence verification results of grid density

on the mass flow rates

my Error ms Error
A% %
(gsh) (%) (gsh) (%)
34636 5411 — 2.291 —
61983 5.432 0.39 2.284 0.31
118540 5.418 0.13 2.305 0.61
160603 5.414 0.06 2.296 0.22
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Table 3 Entrainment ratio as a function of the back

pressure

HE  LAERE SRR RERAE 14
(P WE (g/s) WE (gs) Wim (gs) R
3700 5.235 2.262 7.498 0.432
4300 5.235 2.246 7.482 0.429
4828 5.235 2.262 7.498 0.432
4966 5.235 2.262 7.498 0.43
5160 5.235 2.262 7.498 0.432
5280 5.235 1.58 6.820 0.302
5332 5.235 1.140 6.375 0.217
5410 5.235 0.713 5.949 0.136
5500 5.235 0.309 5.544 0.059
5825 5.235 -0.986 4.249 -0.188
6200 5.235 -2.647 2.587 -0.505
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Fig.4 Effect of mixed fluid

pressure on the entrainment ratio
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