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Abstract - The atide presents a parametric study on geometrica design optimization for coupling the joint
between a large exhaust air chimney and eectromagnetic pulse (EMP) shidd for gas turbine dectricity
generator. We conducted computationd fluid dynamics (CFD) simulations on hydraulic diameters of
waveguide beow cutoff(WBC) ranges 800mm~1025mm, the connection distance ranges 150~450mm,
and exhaust gas flow velodities a 15, 20, and 25mVs. The results show that the diameter of main chimney,
connection distance, and exhaugt gas velocity had impacts on flow stresm a the EMP shidd. To provide
a fully developed stream line at three different flow velocity cases, the WBC diameter and distance of
connection should be larger than 1050mm and longer than 300mm, respectively.
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Table 1. Geometrical conditions of WBC array.

Dim WBC Array
8
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Table 2. Design parameters for simulation.

Connection diameters WBC Connection length to the | Exhaust air velocity
L Case
[mm] Array main line [mm] [m/g]
15 800-150-15
150 20 800-150-20
25 800-150-25
15 850-300-15
800
800 300 20 800-300-20
43ea
25 800-300-25
15 800-450-15
450 20 800-450-20
25 800-450-25
15 850-150-15
150 20 850-150-20
25 850-150-25
15 850-300-15
800
850 300 20 850-300-20
55ea
25 850-300-25
15 850-450-15
450 20 850-450-20
25 850-450-25
15 900-150-15
150 20 900-150-20
25 900-150-25
15 900-300-15
800
900 300 20 900-300-20
6lea
25 900-300-25
15 900-450-15
450 20 900-450-20
25 900-450-25
15 1050-150-15
150 20 1050-150-20
25 1050-150-25
800 15 1050-300-15
1,050 300 20 1050-300-20
85ea
25 1050-300-25
15 1050-450-15
450 20 1050-450-20
25 1050-450-25
15 1250-150-15
150 20 1250-150-20
25 1250-150-25
800 15 1250-300-15
1,250 300 20 1250-300-20
125ea
25 1250-300-25
15 1250-450-15
450 20 1250-450-20
25 1250-450-25
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Fig. 1. Meshing details for connection joint between WBC and main chimney.
Fig. 2. Maximum flow velocities at the inlet-center-outlet of WBC (15m/s).
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Fig. 3. Maximum flow velocities at the inlet-center-outlet of WBC(20m/s).

OlX|SSt 24 M4z 2015



8 Slew g Y
5 N ®© ° S R
o &K — o oy N N N N N O n I
L e o W | PaazzzzZzZA] S =
H s = < -
iy HOoF R o [ 5= | e R - geg g oz
o z o) T = 3
7 ﬁE .WU‘._VHL ‘“__—m‘m*‘ W m : : ] B MWHL» .................. pooo . W
W:vLu_auTﬁw £ 3 W zzzzzzzzzZ B =838 _ =
N on _N__ou_ Eﬂr T~ m_m ..... i - - B R R SN SN - - m 1 oz |5
u ;O - - - - - N .. & ............................... 5
— — w B B H H B m
H w:m D! m_m op X° 777777777722, 5 & -
UHOME +l o N _.,T ................................. B W =
A = o T - " ] ] — § 0§ b g
~ N 9 | : ' : : : : - N g
nw_uh,mﬁiﬁ;nlrmz_ | ZPrzzZzZZZ & -
oo o~ oo B8R _ o
ﬂ.__. - _r._ B W ME _A/_ = | I © W ..................................... b g
o ~ N o = o _\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\m -
X o O M o) T o g = o
= = O W o m o= o [ g8 5 2
w £ ,WAE ..Al_ A,r‘ ﬂm ﬂu - m._ﬂ ! ) _| w P RSk KUNSIN SUSUEE g
~ Ty O 0 : N _- 2 ] 8
< _.w_VoﬂWuﬁmmﬂmJ 7777777777777 5 S _ m -
3 Bm | = B g ol | 5 ©° 7z
= . ,_“FL _/_lvm#i‘UI,._miL m WI . : . : : : : g .H ..................................... [ W
Kl N qAauAl]}O,dh 7220777777777 77777, m L ] .
T 29%%%61& .......................... i ZazzzzzzzzzzZZ222|}4
E I [ ﬂ .H;l Z-L 01 ° h H H H H H s - W»
o : H H B B B [ S
B o %o & o] & <+ lrzzzzzzzzzzzzzzzzzzzZZ [ B -
N e S £ | b B g
.ﬂAlL H H H H H H b Dm.u
L._.: - L H - H H H H o m :
put E_Z 32 ] < : H H o
o oo o or ®e ) | e g 9 |27
< . R — S Y E R T P 2
— : : ; : i : : : : Q i . S
) MR IR X g , . o O | ;
._Iooﬂ wﬁwa]mma .gl Z‘.__u .................... §§§§ﬂ w §§\\\\\\\\\\\\§w
o 1—!0 mL ““““‘m ................................. |- %
o oFE LT ol e - ; =
B Nl wooEe WMz Gz
X Ch of- = 4 8
) s B D S =3
H o X & g E z
o ‘mﬂ ﬂ =33 Z.._ H H H H B B B > =3
Iy : : ! : ! : : : :
= Eﬂﬂ4%ﬂh Wz 22z R o
mﬂq m g _”._ ME W me .............................. M
0 i 0 I T =
= M:OU IR zzzzZZ2 2 2 R =
EXR T LNy 2 L e T g
m P < W .Wo o_m i i i i i i i i i i = _m, g
— oL TK W R Wz =
= o o ulﬂ W ..... RSt FAy & 2
N o - H H H H H H H H H = =
O 1|1_ H H H H H H : H H H H
NI mm m_ E W m q_uﬂm iz A T i
N D AR s T 8
& o ™. Nqgr “ g 2
<98.50° W 1
5 L i | { ] |
mﬂd»ﬂq_.%é.ﬁ 2 8 8 8 2 9 8 8 ® 8 = g o o S < = o B o =
B R RO M N S o [s/w] Aiaojap [s/w] Aaojap
TRHAFET o K

Journal of Energy Engineering, Vol. 24, No. 4 (2015)

Fig. 5. Mean flow velocities at the inlet-center-outlet of WBC(15m/s).
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Fig. 6. Mean flow velocities at the inlet-center-outlet of WBC(20m/s).
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Fig. 7. Mean flow velocities at the inlet-center-outlet of WBC(25m/s).
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