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Abstract The rational choice of mixing chamber structure is important to improve the performance of vapor
ejector systems. The critical performance differences between conical-cylindrical mixing chamber and cylindrical
mixing chamber ejectors were investigated with a nozzle exit position (NXP) and area ratio (4r) adjustable ejector,
and a comprehensive comparison of the two types of ejectors was made by introducing thermodynamic perfection
and entropy generation rate models. The results demonstrated that compared with the performance of the cylindrical
mixing chamber ejector (CME) at the optimal nozzle exit position, the equal area ratio conical-cylindrical mixing
chamber ejector (CCME) exists a NXP range where both the critical entrainment ratio and critical condensing
pressure are larger (i.e., multi-objective optimization is achieved). The mechanism of this phenomenon is the use of
CCM can reduce the momentum loss of the mixed flow and increase the effective flow cross-sectional area of the
secondary vapor. The NXP range can be widened by appropriately reducing the A of the CCME. Besides, the
thermodynamic perfection of the CCME is more advantageous in the range of the experimental NXP than CME.
When reducing the Ar of the CCME, the thermodynamic perfection of the CCME can be further improved within a
certain range of NXP, and the thermodynamic reason is that the entropy production rate inside the CCME is further
reduced. The results provide a new idea for the multi-objective optimization of the critical performance for variable
geometry ejectors.
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Fig. 3 Diagram of experimental device. (a) Experimental site, (b) nozzle and Mixing-diffuser, (c) adjustable ejector, (d) ejector body,
(e) screw thread structure
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Tab. 1 Specifications of measuring pressure and temperature transducers

RIS S5 BE K W
RAARET] MIK-P3000-C 0.075%FS 0~350 kPa ( PABS)
RS MIK-P3000-C 0.075%FS 0~100 kPa ( PABS)
JEIIE RS
He RS MIK-P3000-C 0.075%FS 0~100 kPa ( PABS)
VAR MIK-P3000-C 0.075%FS 0~100 kPa ( PABS)
BRI CWQ-315 PT100 0.25%FS 0~150C
AT FER AR CWQ-315 PT100 0.25%FS 0~100C.
BB IR CWQ-315 PT100 0.25%FS 0~100°C.
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Fig. 4 Geometry of the primary nozzle and the three experimental ejectors
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B34 U SR W2 %
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Tab.3 Comparison of experimental and simulation results

e NXP/mm I S8 5 7 i A% TR T

B LA W % PR A W %

27 0.275 0.230 ~16.36 3.92 3.50 ~10.71

CM.1 40 0.280 0.241 -13.93 4.09 341 -16.63
48 0.289 0.333 15.22 4.17 3.30 ~20.86

83.5 0.430 0.398 ~7.44 4.07 325 -20.15

CCM.1 98.5 0.427 0.428 0.23 3.80 3.15 ~17.11
112 0.396 0.395 -0.25 3.51 3.10 ~11.68

78 0.302 0316 4.64 5.12 4.70 ~8.20

CCM.2 93.5 0.325 0.309 -4.92 441 4.40 -0.23
98.00 0.310 0.30 -2.58 4.17 4.15 —0.48
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