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NUMERICAL STUDY ON FLOW CHARACTERISTIC IN THE HEAT RECOVERY STEAM GENERATOR

HXK. Choi,” G.J. Yoo, B.J. Shin> and C.H. Kim®

Performance improvements of the heat recovery steam generator(HRSG) can be achieved by improving the flow
distribution of exhaust gases for a various type of different equipments. A number of design parameters are
systematically investigated and their effects on an index of velocity deviation established. The parameters include the
three shape of the transition duct and the wide range of the guide vane angles. The numerical results clearly reveal
feature of the flow pattern in the transition duct, velocity deviation and pressure drop at tube bank part.
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¥ 8]=H A2 (HRSG), 7}o]= o121 =(Guide Vane Angle), ¢F|E E(Transition Duct), ¥ (Tube Bank),
= 927 8H(Pressure Drop)
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Fig. 2 Structure of horizontal type heat recovery stream generator
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Fig. 4 Schematic diagram of transition duct and guide vane
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Table 1 Analysis cases and condition values for Fig. 4

Cases Condition Values

0, =0,=>54.4°

6, =40, 6, = 60°

6, =69", 6, =49°

Angle of the guide vane(pB)
£ =10° 15°,20°,25%,30°,40°,50° for all cases
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Table 2 Exhaust gas properties at full-loaded operating condition

Density 0.423 [kg/m’]

Const. pressure specific heat 1161.53 [J/kg-K]

Thermal conductivity 0.0574 [W/m-K]

Viscosity 3.4182 x 107 [kg/m-s]
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Fig. 6 Calculation domain for sudden expansion duct
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Table 3 Boundary conditions

Sections Boundary conditions
Inlet Constant mass flow rate(=139.72 kg/sec)
Outlet Neumman condition
Walls No-slip condition
Porous media Pressure drop: 353.43 Pascal
Length: 0.995 m
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Fig. 9 Velocity vector : (a) p=10°, (b) f=40°

HMHo|lA 2| RMS gt H|mw

iz 7]%%] Hie} Zo] MY E 3 dRisiel 7to] =Rl
7% st ulgk FEMA AdA MY w77k HAEHES
21 (8)F 2] (9)olA] EHAE RMS(Root mean square)FEO-Z &
oz vepd 4 9l RMSE HuE% U] AR
ekl Waeen O A7 BeaE B fgo] wok

e olmlgh

RMS(%) = %x 100 8)

IR
2 (0=9)

=1

©)

FHAIE Awex o] 55 E(streamwise velocity)
°] RMSFAE Fig. 100 JeRfSIch 7} = HQlo] A5
A e B, F1g gollA gk o] A o] AL o]FH
Apzto] 717wk —rxlE vreh o ‘E‘r. AR Zho]= w2l
o] A€ GdAALZLe] g 7MY O E RMS
i 7tel= wRle] AApzte] Sk
7:} staom, DA olFA

30714 HAAE vehfa g,

Jhu
4
A
N
M
ﬁN_‘,
_Bi
HU Ll

AbZFE 25°) 01F A }

_1\1

35 st

sjsl e Ee) Qlpol Fuga AurAe) ey
3hkS Fig. 113} o] ohgES] 43t 7}011: wlele] 7]
&7] Wl sl el Thol= wigle] A
o AAHA 2 AHrt oHirh Aol q; ﬂs}aoto]
Z7aT) Zlol= wigle] HAlzte] ARSE ) ol
wsta ik skl e A 2
ISl S Tl el AR e el ol
sl

-~

O

3
25
g v
b1 v
E 151 T
v
104 v ¥
5 = Geowp A
- Growp B
~&- Growp C
0
WO Vane  10° 15 20° 25° kLR 40 o0 (B)
Fig. 10 RMS profiles for stream-wise velocity deviation
1000 —————
800 1|
T
L
g o0
[=]
4
3 400
w
2
o
200
0

WO Vane 10° 15° 20° 25 30° 400 50° (B}

Fig. 11 Comparison of the pressure drop for 3-type transition ducts
and a various guide vane angles
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