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Numerical Analysis of Slots Structure for Film Cooling on
Ejector Systems of Marine Exhaust Device

YUAN Xiao—chuan, BAI Zhong—xiang
(College of mechanical and power engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The exhaust temperature of marine gas turbine is very high. In order to reduce infrared radiation in exhaust pipe
and exhaust plume, an ejector device is needed to be installed above the exhaust pipe. The temperature of exhaust gas is reduced by
suction of cold air and a cooling gas film on pipe wall to prevent temperature rise. The diffuser pipe of the ejector device is
composed of multilevel ring structure. Numerical simulation was applied to simulate the influence of multilevel ring structure on the
temperature of pipe wall. The wall temperature distribution and length of cooling gas film was obtained. The purpose was to provide
reference for design of diffuser pipe.
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Fig. 1 Schematic of ejection flow
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Fig. 2 Schematic of exhaust ejector systems
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Fig. 3 Schematic of simulation model and the definition of boun—

dary conditions
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Fig. 4 Schematic of slot structure
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Fig. 5 Wall temperature curves of different slot heights
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Fig. 6 Wall temperature curves of different overlap length

A
1001 | e
1}
ampt
11 |
150

L0 b
1|
il
10k

Tk

- F=lilm'=

—a~ T=20 ifa

= T s

= =Ml ml=
WE] T . i . i i
TUMEL 3D 44HE 450 SINF OSSO0 RN

L
7 S [v) = g T 2 Tl

Fig. 7 Wall temperature curves of different mainstream speed
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Fig. 8 Contour of the temperature and streamlines
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Fig. 9 Contour of temperature in four models

M TR 0 SR I B 24 D B
R 10.2 ~ 11345 LBt P 9y TR K



<46 - 2 EF R

M12FEH

10

.F_ =
Ik TS 5 i i ;
.25 (1] 1A% il 45 na
Kl
a WA TEH=T.5 -
(T
E nfer - e
= h, TRCEESE A FL TN
LS i 1 i i
nks A LR ] fid 4% k5
Liiri
s !I_"'|J'_|'...'| WP e LY s
s
I = —
= O T s o e A
s i £ 3 1 P
L25 i3 I (L} 145 s
i
i !-E".t.'.'.'uf'.l_HaIE:'v ]
s o
] T ——
< Pt P e
0 ] s e SR S o RN
.25 03 1k35 iid {145 s

L1 ]

d BEEEISIEA=1% mm

K10 4Rl 32k K
Fig. 10 Streamlines in four models
JE IR /N T I AR, DA B e ik 2 T R 3 e
T, AT BRI BR T

R1 TERESETHRINSEKE
Table 1 The length of cooling gas film in different slot height

BHE R E H/mm 75 10 12.5 15
e BT A7 B /mm 377 402 436 469
SIS Ly/mm 77 102 136 169
Lo/H 10.2 10.2 10.9 113
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Table 2 The length of cooling gas film in different overlap length

EEKE Hmm 0 10 20 30
WA TS B /mm 402 401 402 403
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Lo/H 10.2 10.1 10.2 10.3
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Table 3 The length of cooling gas film in different mainstream

speed
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SERKEL, 102 101 101
Lo/H 10.2 10.1 10.1
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