Modeling and Simulation B 545K, 2023, 12(5), 4537-4548 Hans i
Published Online September 2023 in Hans. https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mo0s.2023.125413

ETANSYSRAS W HES 5| 548811t

?l@rﬁ'&, iﬁl:{#ﬁ\" ﬁ'ﬁ?mg
TLIMRHE R A REIR B ) TR 2 Be, L% HIL

ks HiH: 20234F7H25H; FHABEM: 20234F947H; KA HM: 20234F9414H

B

AT RIBAERT HS G ST S R SRR AR, MATEGRAZ) FEiE, BIEMmAR
SRAERES TS SEEE, JRETANSYSH A F B U LA AR & S EEKAARSEIHESE]
ST R . GRKRY, HEBHERENESISEREAFARSZER TRUAES—, BDMRE
FHENFIHMEZUARE, TRARESEERZAMBLEMEBHRUABE, LBHEEEE1m
WRCREBEF; MHEERGZEENEM, ARBEERS S REBUAEREENERL, SREEER
N1.8 mif . SAARSRIEESGISESERBEE N1 m, BREEERN1.8 mif, RBIAEIR
KHIFI 5% N38.12%, SRR TGRSR ARE, HEE T DU RRSIEYLFHA-H 68 2
RMRRERGHIPTRER

XA
MAEHASE 5, R, BEZER, BHE

Optimization Design of Gas Turbine Exhaust
Ejector Based on ANSYS

Sijie Yin, Huabing Wen, Zongpeng Tong

College of Energy Power and Engineering, Jiangsu University of Science and Technology, Zhenjiang Jiangsu

Received: Jul. 25", 2023; accepted: Sep. 7, 2023; published: Sep. 14", 2023

Abstract

In order to explore the cooling effect of the exhaust ejector with the best size on the gas turbine
box, the computational fluid dynamics theory was applied to establish a model of the exhaust ejector
installed in a marine gas turbine box, and the exhaust ejector of marine gas turbine with different
nozzle spacing and different mixing chamber diameter was simulated through ANSYS. The results
show that as the nozzle distance increases, the variation of injection efficiency varies under dif-
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ferent mixing chamber diameters. The change in injection efficiency is not significant for smaller
mixing chamber diameters, while the change in diameter of larger mixing chambers first increases
and then gradually changes. The best effect is achieved when the nozzle distance reaches 1 m; as
the diameter of the mixing chamber increases, the variation pattern of the injection coefficient for
different nozzle distances first increases and then decreases. When the diameter of the mixing
chamber is 1.8 m, it is optimal. When the nozzle spacing of the marine gas turbine exhaust ejector is
1 m and the mixing chamber diameter is 1.8 m, the maximum injection efficiency can be achieved at
38.12%. At this time, the cooling effect of the box is the best, which meets the requirements for the
use of industrial gas turbine components and the explosion-proof requirements of natural sys-
tems.
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Figure 1. Industrial turbine case
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Figure 2. Geometric of gas turbine exhaust ejector module
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Table 1. Simulated structural parameters and experimental values
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Table 2. Gas turbine casing wall temperature
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Figure 3. Monitoring points on the outer wall of the gas turbine cas-

ing installation
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Figure 4. Temperature map of monitoring points on the outer wall of
the gas turbine casing installation
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Figure 5. Internal monitoring surface of gas turbine casing installation
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Figure 6. Near-wall cooling air streamline diagram of case
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Figure 7. Flow velocity diagram of cooling air near the wall of the case
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(c) ftg 3

Figure 8. Temperature distribution on internal wall of gas turbine
casing (Unit: K)
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Figure 9. Effect of nozzle spacing on injection coefficient under dif-
ferent mixing chamber diameters
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Figure 10. Effect of mixing chamber diameter on ejection coefficient
under different nozzle spacing
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Figure 11. Fluid reflux diagram in suction chamber
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Figure 12. Near-wall cooling air streamline diagram of case
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Figure 13. Flow velocity diagram of cooling air near the wall of the case
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Figure 14. Temperature distribution on inner wall of gas turbine case
exhaust ejector (Unit: K)
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