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Program optimization design and verification based on

ejector function method
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Abstract: In view of the ejector-optimization problem considering the comprehensive in-
fluence of multiple factors, based on the ejector function method, the mathematical charac-
teristics of static pressure matching function were studied and the singular points on the
mathematical curve were analyzed. On this basis, the multi branch characteristic curves were
obtained by programming and benchmark progression induction method, and the characteris-
tics of solutions under different branches were analyzed. In addition, the influences of mix-
ing chamber back pressure, total pressure ratio of primary and secondary flow and mixing
nonuniformity on the ejector performance were studied, and the design concepts of static
pressure characteristic curve and critical curve were proposed. The reliability of the ejector
function method was verified by comparing with the experimental data. The results showed

that the design performance of the ejector was better when it was close to the critical curve.

Y58 B #9:2020-09-18
HEHEE :F% A KBRS (52003296) 5 BRPT4 A SRR S0 BT 58 %1 (2020]Q-488)
YEE BN AR CL974—) B 2082 1 1A I A0 15, BN S0 SR R T & S HLBE e s 4 2k 2k A % v T o o A
PR I S AR
S| AR AR ROR  BOE 5. ST 5128 08 B0 0 R AL BT B B R LT . A s 3 ) 2 4. 2021, 36 (6) : 1324-1334. ZHA
Bolin, LI Siye, QUAN Hui, et al. Program optimization design and verification based on ejector function method[J]. Jour-

nal of Aerospace Power,2021,36(6) :1324-1334.



%6

2R PRAE 2T 51 6 A bR O AR R LA LT B gk 1325

The mixing nonuniformity had a great influence on the ejector performance, when the non-

uniformity was 1.5, compared with the ideal state, the maximum error of the ejecting coeffi-

cient reached 32. 73%. When considering the wall friction design, the friction coefficient for-

mula model should be modified. The results provide an important guidance for the optimal

design of ejector.
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Fig. 12 Influence of mixing non-uniformity on

ejector performance
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®1 p, =2.5p; H3IHBZSHE

Table 1 Parameters table of ejector when p, =2.5p;

u

K Hig

P/ ps p»/Pa vy /(m/s)

0. 801 0. 269 0.282  78232. 34 176.92

0. 835 0. 40 0.443  78149.02 193. 54
0. 885 0.515 0.523  79435.60 206. 67
0.927 0.61 0.569  80243.41 216. 49
0. 960 0.677 0.622 79027. 6 225.59

0.966 0. 715 0.658 78158. 1 228.33

®2 p, =3.5p; B3I HFRSHE

Table 2 Parameters table of ejector when p, =3.5p;

p< )/ bs ! p2/Pa
fE N Mg

vy /(m/s)

0.615 0. 177 0..2347 43900. 05 227.50

0..685 0. 293 0.3124 47715.35 235.97
0.739 0.369 0.3499 50521. 31 243.23
0. 785 0. 439 0.3824 52808. 48 248. 86
0. 827 0.492 0.4567 54817.89 258.02

0.892 0. 585 0.5243 57761.94 264. 68
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