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Fig.2 Theoretical cycle p—h diagram for jet heat pump system
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Table 1 Characteristic parameters of the natural refrigeration
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Table 2 Range of injector design condition parameters

(VAR Fihifie/kg-h?  IREE/C JEJI/MPa
TAERAH 3.24~10.32 65~85  2.34~3.43
SIHRA L 3.24~8.65 0~15 0.47~0.75
I Gt 4.16~12.84 5~35 0.55~1.21
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Fig.3 Schematic design of injector structure
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Table 3 Injector geometry parameters mm
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Table 4 Analog input working condition parameters
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Table 5 Initial parameters for different cases
P, P, Pu T Tia O s
kPa kPa kPa K K kgh  kgh
ZBI1 800 10 25 44856 323.96 526 324
FB2 1600 10 30 747.15 319.15 46186 46476
FBI3 1600 10 30 493.15 323.15 24480 21528

AFBERAEA R T T RS R I 6,
®6 FEBEERETRTIHHER L

Table 6 Comparison of calculation results ~ mm

ES1l

2451 i D, D,. D., D,
Haaland™ 9.7 30 75 154
241 Yapici!™ 12.4 34.9 99.6 148
AL 11.8 26 92.6 198
Navid!™ 60 350 620 1320
ESVW) Yapici!™ 85.6 274 918 1426
AL 957 2234 886 1901
Navid! 64 630
ES VK] Yapici!™ 61 195 645 994
AL 62 151 625 1348
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CFD-based optimization of ejector structure and performance
study of ejector heat pump system

Wang Heng', Feng Rong'?, Cao Ganglin'?, Hou Gang’, Lei Ronggong', Wang Zhiguo', Lang Shaohua'
(1.School of Mechanical Engineering, Shaanxi University of Science and Technology, Hanzhong 723001, China;
2.Shaanxi Key Laboratory of Industrial Automation, Hanzhong 723001, China; 3.School of Electrical Engineering,
Shaanxi University of Science and Technology, Hanzhong 723001, China)

Abstract: In order to investigate the influence of structural parameters on the flow characteristics
in the ejector and to evaluate the performance of the ejector heat pump system under different
working conditions, this study constructed a three —dimensional model of the ejector and a
mathematical model of the ejector heat pump system,investigated the influence of geometrical
parameters,such as the ejector throat diameter (D,) and the throat—orifice position (Nozzle Exit
Position,NXP) ,on the performance of the ejector and analyzed the influence of the different
working conditions (The effects of different operating conditions (evaporating temperature T,
condensing temperature T,,and generating temperature Tg) on the system performance and injector
characteristics were analyzed. It is found that increasing D, can significantly improve the pressure
rise ratio of the injector,but it will lead to the reduction of the elicitation coefficient,and the
pressure rise ratio decreases with the increase of NXP,and the elicitation coefficient reaches the
peak value at NXP=7 mm. When 7. is 40 °C and T, is 70 “C ,the system cooling coefficient
(Coefficient of Performance (COP)) increases from 0.94 to 2.64 as T, increases from 0 °C to 15 C,
the pressure rise ratio of the injector decreases from 1.61 to 1.31,and the priming coefficient
increases from 0.51 to 0.89. Among them,the optimization of D, and NXP can significantly improve
the pressure—to-lift ratio and the elicitation efficiency,while the reasonable matching of T., 7, and
T, plays a decisive role in the system performance.

Keywords: heat pump; injector; R290; CFD; numerical simulation
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