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Study on off design characteristics of high back pressure unit coupled with ejector
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(1. GD Power Datong Hudong Generation Co., Ltd., Datong 037043, China;
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Abstract: Under the background of auxiliary heat supply of ejector, in order to study the characteristics of ejector
under variable working conditions, the calculation methods of ejector at home and abroad are investigated, the
ejector calculation model is established and coupled with the high back pressure unit. Moreover, the effects of
working steam, ejected steam, ejector back pressure, and ejector opening on the performance of the ejector under
variable working conditions are obtained. The results show that, when the working fluid pressure of the ejector
changes from 0.25 MPa to 0.45 MPa, the mass flow of the working fluid first increases and then decreases, and the
ejector has the best performance at the design working steam pressure. The critical back pressure increases with the
steam injection pressure. The pressure of the mixed fluid after injection will not only affect the work of the ejector
but also the work of the condenser. Compared with the back pumping unit, the minimum cooling flow of the low
pressure cylinder of the high back pressure coupling injector unit can be reduced by 140 t/h and the power supply
range can be increased by 43 MW.
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Fig.1 Structural diagram of the adjustable injector
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Fig.2 Operation mode of the injector
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Tab.1 Basic parameters of a 330 MW heating unit
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Fig.3 Schematic diagram of the unit model

http://rifd.cbpt.cnki.net




110 #H% & 2023 4
o WO SR I SRS F IR AR W, 534,
o . AT K AR 5 B S IR, 2
o o SR PR BRAR A M e B e R 2 . R AR
2 s SFFE Chen 288 NS4 37 (ISR 58 4 T 00 SERER
ﬁfj JER BRI RRHEAT 8. X Tk
| RV, 7T SR A AKCRK 2 A 2 MR 5 4 R

tor IAPWSO7 i@t 1 NIST ¥ a3 5.
Ny A - W A AR LS F L B 9 I N B

1
0 05 1.0 1.5 20 25 3.0 35 4.0
286

E 4 Bt it HERREIE
Fig.4 Verification of theoretical calculation results of the
injector

*2 HERK

Tab.2 Model verification

T4 TBRTIZEIMW - BELIhZIMW AEX R ZE %
TMCR 351.711 353.198 0.423
100%THA 330.025 330.728 0.213
90%THA CEHE) 297.028 295.969 0.356
80%THA (M H) 264.006 262521 0.562
T5%THA (i E) 247.523 245.958 0.632
50%THA (JJE) 165.046 164.388 0.398
40%THA R 132.031 131.996 0.027
30%THA (JE) 99.042 98.541 0.506
e R L 261.293 260.982 0.119
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Tab.3 Geometry parameters of the ejector

TiH H{d/mm
AWM IS B A2 /mm 308
TAEWEHE 1 B 2/mm 419
TAEWEHE K /mm 2218
TRTTHETR AR/ (9 60
SRR A% HAMmMm 1018
RAEEKE/Imm 6 650
PR B O EAZ/mm 2413
K AE/mm 7270
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Tab.4 Parameters of the injector under design operating

condition
i H & f3/MPa WREIC
TAEFIR 0.300 270.0
5l 2R 0.030 69.1
BE7ER 0.054 84.0~180.0
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Fig.5 Flow chart for the injector performance calculation
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